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Abstract

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

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
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developments of Ramanujan equations and particles type solutions such as the
mass of the Higgs boson, those in the range of the mass of candidates" glueball
", the scalar meson fy(1710) and the masses of other baryons and mesons.
Moreover solutions of Ramanujan equations, connected with the masses of the
T mesons (139.576 and 134.9766 MeV) have been described and highlighted.
Furthermore, we have obtained also the values of some black hole entropies and
the value of the Cosmological Constant

Is our opinion, that the possible connections between the mathematical
developments of some Rogers-Ramanujan continued fractions, 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 like-particle
solutions (masses), are fundamental.

All the results of the most important connections are highlighted in blue
throughout the drafting of the paper
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Forx=2,y=3andn=35

n=>5

((e”(-5))) / ((cosh(Pi/2))) — ((3*e™(-9*5))) / ((cosh(3P1)/(2))) + ((5e"(-25*5))) /
((cosh(5P1)/(2)))
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sechix) is the hyperbolic secant function

Decimal approximation:
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0.0026853199...
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Integral representation:
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APT*((((1/3*1/((((((e™(-5))) / ((cosh(Pi/2))) — ((3%e"(-9%5))) / ((cosh(3P1)/(2))) +
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sechix) is the hyperbolic secant function

Decimal approximation:
1756.146970540594121164210566402490547854201958667646661626...
1756.1469705... result in the range of the mass of candidate “glueball” f,(1710)
(“glueball” =1760 £+ 15 MeV).
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cosh(x) is the hyperbolic cosine function

# iz the golden ratio

sechix) is the hyperbolic secant function

1720.146970540504121164210566402400547854201958667646661626...

1729.1469705...

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

curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
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cosh(x) is the hyperbolic cosine function
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sechix) is the hyperbolic secant function

Decimal approximation:
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1314.79579... result practically equal to the rest mass of Xi baryon 1314.86

Alternate forms:

Sida
54 4+
e sech[g } -6 ¢™ sech(3 m) + 10 sech(5 =)

27 +45 +nx

1

~27+45 +3x|18+

(|
ﬂh"g-' _ Geechi3m) 105:::11::5;1]]

5 45 125

1

_29+é[1+\"g]3+3r 18 +

(Y
[ﬂhllg-' _ Geechi3m) ltlsach-:S:r:l]

+
= 45 125

Expanded form:
T
¢° ~29 + 5471+ ——
S‘C':]"'-g-' Gsechi3a) | 10sechiSm)
5 T 45 T s

Alternative representations:

12



1

3 +18|-29 +¢° =
1 D i
5 oy 1 g1 3
e cosh| ) coshi{3 ) cosh{5 )
2 2 2
. 1
—29+¢" + 37|18+
1 3 5
3 - -
[ im L 45 : 1 125 :
& .:.35{ = '| 5l cos{3im) 2 cos{3 i m)
1 3
3 +18(-20 + 4" =
1 L s Tt
5 oy, 1 i 3
e cosh{ ) cosh{3 1) cosh{5 )
2 2 2
. 1
-29+¢” + 37|18+
3 1 B 3 . 5
e cus{—‘-;-] é e*5 cos-3im) érlg; cos{-5im)

1 3
3 +18|-29+¢" =
1 FE PR g 2EXS
5 Ty 1 i 3
e cosh| ) cosh{3 m) cosh{5 )
2 2 2
i
2 1
-29+¢”" + 37|18+
1 3 ]
3 - -
5 45 (125
gmjll_n'l 2meo(3dm) 2meolhim)
217

Series representations:

1 3
3 +18(-20+4" =
1 375 52505
5 oy 1 D 3
£ cc\shl:z:l - cosh{3 ) 5 cosh{5 )

i

~29+¢° +54n+

:ﬁ:D 2 (— l}k c'5':25+”+2k”-'{10 _f of0+2m+akn H,lzl:lﬂgnz,-'zwkn}

13



1

3 +18|-29+¢° =
1 3¢9 5 Sigroa N
5 coshi T ! h R h 3
£ Cos 'E'I Eu:u:us {3m) 7 cosh{3 )
3 T
29+ + 547+
o -1 (142 k) 6{-1F (1+2 k) 10 (-1f (142 k)
y - -
" 2 1 2 1 2
k=0 e [54__'_{]2.*"3 HE] P |:9rr2+|: E+.F:'| .I'I'E] el25 |:25:rz+|: E+J~:'| :rE:l

1

3r +18|-29+¢° = -29+4° +541+
1 3¢775 52505
g oy, 1 R 3
£ ‘:‘:'51"':-.. ) ., cosh(3 1) = cosh(s )

T !

iLi_g |~ £ J-Li_g i e :I:Il:.l'l 20 | %—z,:, :lk—ls ¢80 -:3:r—z|:|]k+llil-:5 :r—zDJk] . P

il
ko REoe

Integral representation:

1 3
3 +18(-20+¢4° =
1 _ agiEs 52575
e .:nzhl:% ) i cosh{3 m) ]2“ cosh(s m)

-29 +¢=3 +54 7+

2t 20 g0 S0
L] I

L 1'1253-:1+EE:| o

322F(((AB*IA(((e™(-3))) / ((cosh(Pi/2))) — ((3*e*(-9*5))) / ((cosh(3P)/(2))) +
((5¢"(-25%5))) / ((cosh(SP1)/(2)))))))+18))))-47

Input:
3|1 - 18 |- 47
3 N | e 50255 |
] caoshi %'I 1; cosh{3 1) 1; cosh{5 )
cosh(x) is the hyperbolic cosine function
Exact result:
1

018 + T - 47

3 Smh':g-' Gaechi3 ) 10 sechiS )

R T e T

sechix) is the hyperbolic secant function

Decimal approximation:
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1232.185314300517880624282975237331981171361862131170116380...
1232.185314... result practically equal to the rest mass of Delta baryon 1232
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2286.72525942... result practically equal to the rest mass of charmed Lambda baryon
2286.46
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S A8 o125

Decimal approximation:

cosh(x) is the hyperbolic cosine function

# iz the golden ratio

sechix) is the hyperbolic secant function

5413.002846708809531452715299777250119666647317294679689117...
5413.002846... result very near to the rest mass of strange B meson 5415.4

Alternate forms:
& 125

—2¢+58+4fr[54+

1

57-45 +12x|18+

u’_u
ﬂh':g ! _ Geechi3m

10 sechiS m)

3= 45
47
-2¢$+58+2167+

(125

)

g sech[g } — 6% sech(3 m + 10 sech(5 m

(Y
2 coshj 5! 12 coshi3 m)

20 coshiS o)

5

{1+4coshimn g5 {1+coshiGm))

Expanded form:

4
—~24+58+216m+

Geachi{2 m)
5 A5

10 sechiS )
125

Alternative representations:

el 25 {14cosh{10m))

1
127 +18(+11+47-2¢ =
1 3,95 52575
e CDEhI:‘EEL:I écu:ush-:E:r] N ]é'ccush-:SIr]
1
SE-24+12x|18 +
3 1 3 + 5

e EDSI:L.f[ll % !'45|:Ds::31';r]

a3

20

125

cos{3im)



1
127 +18|+11+47-24 =

1 3,75 P R

5 [T -1 L
e ccis'h,_z:l Ecnsh-:?:r:l 2.:05]1-:517!

1
SB-2¢+12x |18+
3 S 3 . 5
5 TN L T e—
e u:u:.s{— 2] 3 e cos{-3im) 2! cos(-3§m)
1
127 +18|+11+47-24 =
N | e o W ol
e cnshl:g':l é coshi3 ) ;' coshis m)
1
58-2¢+12x|18 +
gl B e S agn 0
5 45 125
S:a:{J—nll 2se0(3im) 2se0[5im)
a2 |

Series representations:

1

12 +18(+11+47-2¢ =
1 . AgRs 5e 2575
e cnshl:_g':l é cosh{3 m) i‘ coshi{s m)

4

=51 | N
:Ln T . 5{25+m+2k ) [1[] _§ S0 Zmedk +f12[l+~:9n],2+9kn}

GB-2¢+216m+

1
127 +18|+11+47-24 =
1 . agixs . 50255
e u:n:rshl:_g':l é cosh({3 m) é cosh{s T
4
GB-2p+216m+
Zm -1 (142k)n 6(-1F (142 k) 10 (-1 (142 k)

k=0 2 2 T a5 (o 2 L\ 2y 128 2,1 3
!,5[54_“‘{%*] nz] e (on 4{24:] n?) 12525 +|:2+k]2n |

21



1

12 +1B|+11+47-2p=58-2¢+216m+
1 L Bt | ol
[:'5 u:nsh-:g' ) é cosh{3 7} é coshis m)
4

SRR 1| S Y 0 J-Li_g i g0 m: 120 | L,: -Zn ]k—ﬁ 80 (3 Tz 41008 Tz fl &
ko pELyY

Integral representation:

1

127 +18(+11+47-2¢ =
1 i | St
¢ cosh( T - L coshia m N L coshism it
7} 3 Bm g (3 m)
4

GB-2p¢+216m+

2(e1 206680 (5141007 |

k" 125

dt

:rl:1+f2:|

21Pi(((1/3* 1/(((((e"(-3))) / ((cosh(Pi/2))) — ((3*e"(-9*5))) / ((cosh(3Pi)/(2))) +
((5¢7(-25*5))) / ((cosh(5Pi)/(2)))))))+18))))+11+76-2*golden ratio

Input:
1 1 6
21ﬂ'5 : BT 25s +18|+11+70-2¢
e u:u:ushl'f | % cosh{3 ) 1; cosh(5 )

coshix is the hyperbelic cosine function

#is the golden ratio

Exact result:

1
-2¢+87+21x|18+ T
3 Smh'lg-' fmchi3nr)  10=ech(5m)
| T T

sechixi is the hyperbolic secant function

Decimal approximation:
22



9460.682032723541522314558654861736166593213269035398100248...
9460.6820327... result practically equal to the rest mass of Upsilon meson 9460.30

Alternate forms:

125
_24+87+7x|54+ £
g sech[g } - 6™ sech(3 m) + 10 sech(5 m
1
B6-4 5 +21x|18+ s
ﬂh':g-' Gaechi3 ) 10 sechiS )
e R |
T
-244+87 43781+ =
2 cosh| ol i 12 cosh{3 ) 20 coshi(S 1)

+
e (14coshin)) %7 (14coshiB ) el 25 (1 4cashi10 7))

Expanded form:
-2 +87 +378m+

T

L
ﬂh':g-' _ Bsechizm) 10 sechiS m)
5 A5 T 158

&

Alternative representations:

1
21l +18(+11+76-24 =
I | O
e cnshl:g' ) é cosh(3 ) ]2" cosh(s )
1
B7-24+21x|18 +
3 o 3 N 5
e r_'cug: L_f[] % e*5 cos3 i) % 125 cosisin
1
21l +18|+11+76-2p=
N | Wi
e L‘DS]'II:g' ) é cosh(3 ) é‘ cosh{s m)
1
B7-24+21x(18 +
3 1 ~ 3 ) 5
e cns::—LE‘I] %!'45&!5{—31':7] 12‘1'125 cos(-5§m)

23



1
21l +18(+11+76-2g =
1 3975 502505 3

5 coshi L] 1 L
£ cos =y Ecn:ush-:Sn;l 3 cosh{5 )

87 -20+21x |18 +

I 3 5
3 - +
A5 125

&5
S:a:{J—nll 2se0(3im) 2se0[5im)
2!

Series representations:

1
21m +18(+11+76-20 =
[ S | il WY | il
5 T 1 L
¢~ coshl 5 ) = cosh(3 1) a cosh{S m)

Tx

B7-24+378rm+ . .
:Ln 3 (L1 o a2 [1,:, _ B0 midkr +f120+~:9n1-2+9kn}

1
21nrm +18(+11+76-2¢ =
1 37905 5725 5
e° cosh{T) 1 hi3 L cash(s )
Lo EEDE': ml EEDEI: mi
T
B7-2¢4+378rm+
ZW -1 (1+42k)n 6(-1f (142 k) 10 (-1 (142 k)

k=0 2 5 T A5 (o2l 2Y T 128 2,412 2
"S[J‘T*‘{é“k] ﬂzl et (on? f S4k) n?) €125 (25m2 o _ k] n?)

1
21w +18(+11+76-20=87-2¢+378x+

[ 1 3905 50255

5 coshiL] 1 L
£ cos ey En:n:ush-:Sn;l 5 cosh{5 )

T r !
(W]
i {Li_gf~ €0 )-Li_yfi %0 )} €120 {720 f*-6 €50 (3 m-zp 410 (5 2 I 2

=)
24#::!:! 125 1)

Integral representation:

24



1

21lx +18(+11+76-2g =

s | i SO i
e -:Dsh-:g' ) é cosh{3 m) % coshi{5 m)
T

B7-24+378nm+ : =—

) 2{:-13':'—6:-8':'r5‘+1|:|r9‘]r‘

jj\.\.l = = ) dt
:'1"5:rl:1+f":|

13Pi((((1/3*1/((((((e™(-5))) / ((cosh(Pi/2))) — ((3*e"(-9*5))) / ((cosh(3Pi)/(2))) +
((5e"(-25*5))) / ((cosh(5P1)/(2)))))))+18))))+322+123+29-golden ratio”2

Input:
1 1 2
3n| s — o ome *18[+322+123+29-0
e EDE]'I"-—I | % coshi3 7} i— cosh(5 )

coshix) is the hyperbolic cosine function

# iz the golden ratio

Exact result:

2 1
" +474 + 13718 +

o
3 [ﬂh':g-' _ Bazechiam) llilsa\:h-:S:r]]

¥
i 45 125

sechix) is the hyperbolic secant function

Decimal approximation:
6276.140790254751869730013592732114207442874954445676386549..

6276.14079025... result very near to the rest mass of charmed B meson 6275.6

Alternate forms:

I[“1.'25

g g0 sech[g j - 18 ¢™ sech(3 ) + 30 sech(5 m

—¢° +474 4 13;1'[13 +

é[g45-£]+13n 18 + -

Iy
3 ﬂh"g-' _ Geech{3 o) 10 sechiS m)
5 B T R T

&

1

1 2
4?4-—[1”5] +13x(18 + —

4 s=xhly ) Geechizm) | 10sschism)
T T N T T

25



Expanded form:

2 13x
—¢" +474 + 234w +

f1}
ﬂh':g-' _ Bsechi3m) llilsuch-:Sn]]

+
5 A5 125

Alternative representations:

1
13x S 1B 22 4120 90 =87 <

1 - N T

] cnshlf% I % coshi3 m) ]2" cosh(5 m)

1
474 - " +13 7|18 +
3 1 3 . 5
e cu:us:{‘.-aﬂ] % 5 cos{3 i) é :'IEEEDS:SIJT]
1 2
13~ +18|+322+123+20 -4° =
- o
] cnshlf% I é coshi3 m) ]2" cosh(5 m)

474 —¢° + 13|18 +

3 5
+

1
e cus“-‘f] % e*5 cos-3im i 125 cos-5im)

3

1

137 +18)+322+123+20¢° =
I | e - 5ok
& cnshl:%:l écnsh-:? m) é‘cnsh-:S ml
3 1
474 —g¢" + 137|118 +
1 3 5
3 5 T a5 T I
sn:l:‘—’-rll 2sen{3im) 2eeo{him)
2

Series representations:

26



1

137 1R 92241294 39 —6" =
1 3975 50255

G 1 L
e cosh{ ;) 2m:ushs:En:l 5 cosh(5 m)

13~

3 Z:LD 3 [—l}k f—5{25+n+2kn:l {ll:l _6 fSD+2n+4kn +f12l.‘.l+~;9n;|,-'2+9kn}

474 - ¢° +234 1 +

1
137 +18|+322+123+29 -¢" =474 ¢ +
: 36978 5 ¢=25 %5
e cnshlig:l é cosh{3 r) % cosh{s )
13~
2347+
5 Zm (-1 (142k)n 6(-1F (142 k)n 10 (-1 (142 k)=
3 = 1 A L 2
k=0 & [54__"{}?_*'[2”2] g5 {91724-{5#:]2 n2:| P125#25n2+{2—+k:| JT2:|
1 2
13x +18(+322+123+29 —¢" =
1 _ 3e¥S 52575
e u:-:ushl:g:l é cosh{3 1) é‘ cosh{3 )

5 137
474 " + 234 1 +

oo HLi_gl=i el J-Li_g i el ]]{PIEDl:;——zu:rk—ﬁrsl:'-:EJT—zDJk+1l:I-:5n—zDJk:|
4 Zk:ﬂ 25 L

Integral representation:

1

13n S 1B 22 4120 90 =87 <
1 AgT RS 5er2EXS

] cnshl:g:l 1 cosh{3 m) é‘ cosh(5 m)

2
2 13~
474 — ¢~ + 234w +

% J;M 2(e120-680 (311207 1!
125

dt

2
m14=)

27



2Pi((((1/3* 1/((((e7(-5))) / ((cosh(Pi/2))) — (3*e*(-9*5))) / ((cosh(3Pi)/(2))) +
((5e"(-25*5))) / ((cosh(5Pi)/(2)))))))+18))))-123+Pi*golden ratio

Input:
2 - a 18|-123
o= + = + g
3 1 _ 395 5 g~25+55
> cosh| T) 1; cosh{3 m) 1; cosh(5 )

cosh(x) is the hyperbolic cosine function

# iz the golden ratio

Exact result:

1
ap-123+2x |18 +

FI
scchi )
.

3 [ _ Geechi3 m) llilscch-:S.rr}]

+
5 A5 125

sechix) is the hyperbolic secant function

Decimal approximation:
775.1230228067001466739969212542390981588464952356030232607...

775.123022806... result practically equal to the rest mass of Charmed rho meson
775.11

Alternate forms:

EIZS

G sech[i j — 18 ¢ sechi(3 m + 30 sechi5 m}

mep—123+2x(18 +

1 = 1
_123+—[1+ﬂu"5];r+2n 18 + I

2 [Sﬂfh':z.' _ Bsechidm) + 1050:]1'{5:1’]]

= 45 125
2
a¢-123+367+ =
[ 2':‘:'5]"'-2-' __12coshiim 20 coshi5 ) ]
e (l+coshimyy €5 (14+coshiéan €123 (14coshilomy

Expanded form:

2m
mp—123 +367+

FIL
3 ﬂh"g-' _ fBsechi3my | 10sechiS )
5 A5 T s

28



Alternative representations:

1
2 +18(-123 +n¢ =
1 3975 5,725 5
g oy 1 SR 3
¢ rosh| 5] : cosh{3 m) 7 cosh{s T}

1
-123 +gx+ 27|18 +
3 1 _ 3 " 5
rEn:nss'[Lf] %!'45&\5:31';1] %FIESCDSISJ'.-T]
1
2 +18(-123 +n ¢ =
O | G O
e cnshl:g':l é cosh{3 ) ]2" cosh{5 )
1
-123 +¢mr+ 27|18 +
3 1 _ 3 N 5
5 T e — (T T —
L .:.35{_2] 2# cos{-3 1) 2! cos{-34§T)
1
2 +18(-123 +n¢ =
1 . agirs . ) Bt
5 L) 1 L
& ccis'hl:zll Ecns'h-;En,I 2n:n:\-s]'u:SJT;l
1
-123 +¢x+2n|18 +
1 3 3
3 5~ A5 T I
Sn:‘l:‘—nll Qeen(3im) 2menf5im)
2/

Series representations:

1
2 +18|-123 +7 ¢ =
1 3905 502505

- +
e .:n:uzhl:g' ) i cosh{3 m) ]2“ cosh{s )

2

. 5 (254 ) f
3 2‘:-":0 2 [—l}k & 525442k m) []_I:I _ 5{80+2n+4kn + {,IEDHE‘HJ.EQF:JT}

-123+36m+om+

29



1

2 +18(-123+nmp=-123+36m+
TR il WO sk
e .:.:.ghn:‘g ) é cosh{3 m) ]2" coshi{s m)
2
¢+

10 (-1F (142 k)

g 3 {(-1F {142k} r (-1 (1+2k)r
Lk:ﬂ 5

2 = 1 2 3y " L .2
[54__'_{;_*]3”2] :'45{917244:5#:] :rE:l !'125|:25:r2+|:5+k:| :rz:l

1
2 +18|-123 +md =
1 . g 52575
e cnshl:g' ) é cosh{3 m) ]2‘ coshi{s m)
123+ 36w+ +

i (Li_{—~f 0 )-Li_y{i &0 :I:”{!.IEI:I I:g 2 < -6.89 (3 m-zp 410 (5 -2 Jkll

3 ko

Integral representation:

1
2 +18|-123 +mg =
1 . AgTRs . §e 2575
e cnshl:g' ) i cosh(3 m) % cosh{5 )
2
-123+36m+pm+ = ; T3
3 _N2|}r1'-':'—6r8':'r5’+1|:|r-°’]r‘
— d't
"!3 Plzsnnll-l-ra:l

((CCL/3* ((("(-5))) / ((cosh(Pi/2))) — ((3%e"(-9%*5))) / ((cosh(3P1)/(2))) + ((5e”(-

25%*5))) / ((cosh(5P1)/(2)))))))+18))))-Pi+1/golden ratio

Input:
1 1 18 1
- +18|-m+ -
3 I, SHPEORAR, . SRANE
¢ cash| L,:'I 1; cosh{3 1) 1; cosh{3 )

Exact result:
1 1

- +1B-m+

I
3[-“"":2-' _ Bsechism) 1nso:h<5n3]

+
5 A5 125

30

coshix is the hyperbolic cosine function

# iz the golden ratio

sechix) is the hyperbolic secant function



Decimal approximation:
139.6081429251065327902178295885674664747855689061162255279...

139.6081429... result practically equal to the rest mass of Pion meson 139.57

Alternate forms:

0125
- +18 -+ .
i P sech[gj —18 ¢% sech(3 m) + 30 sech(5 m}
2 1
18 + -+ 7
1++v5 3 schly)  gsechi3n) | 10schism
I - N 1=
1 1
- +18-r+ =
[ 2':':'5]"'.2 ] 3 12 coshi3 m) fi 20 cosh{5T) ]
e {1+coshiz i) et {1+cosh{Bm) gl25 (14+cosh{ 10 71

Alternative representations:

1 1

+1B|-mr+ - =

1 g iR +5:--35 5
e cDEh-:% ) % coshi3 ) % cash{s )

1
18 -m+ —+
¢ 3 B 2 B 5
e co 'L_l‘:l] 12‘1'45r.'c\5\:31':r] %!'IESCDS:SJ'.-T]
1
+1B|-mr+ - =
SO | scalO | iokocid |
e *'-'05]1':% I 1 cosh{3 m) L cosh{S )
2 2 2
1
18 -m+ -+
1 3 5
3 — - -
e cns:—LEJ-] é £*5 cos(-3im) é 125 cos{-5im)
1 1
+1B8|-mr+ - =
1 S | i
3 ] +oT 3
e cosh| ) cosh(3 1) coshiSm)
2 2 2
1 1
18 —-m+ - +
1 3 ]
3 - -
5 .45 125
s.:u:ﬂ] 2ee0(3im) 2eeo{him)
2

31



Series representations:

1 1
+18|-m+ - =
L, SHERRS | agrland ¢
o EDE]'I-:g' | é cosh{3 ) % cosh{5 )
1 1
18+ — -+ .' =
i 3 Z‘N 2 [—l}k f—5 (25442 k) [1|:| _ ﬁfﬂﬂ+2n+4kn T PIED-P:S‘:r],-Z-l-Q'kn}
k=0
1 1
+18|-n+ - =
O [t O | ko ¢
= cuzh-:g' ) é cosh{3 ) % coshis )
1 1
18+ ——-m+
3 Zw (-1 (142 k) B{-1/ 142k} 10 (-1 (142 k)x
- +
= 2 1 2 1 2
k=0 &5 [54__'_4 :IE.__,_J,:]E HE] gts |:'.C':rz+|: 5+.l:'| :rz:l 125 I:ZS .ITE+IIIE+|'|::I :r‘?:l
1 1
+18|-7+ - =
1 9 XS o5grta X
S coshiT) L hi2 ) " his ) 3
I3 En:n:is-: ) En:n:is-: )
1 1
18+- -w+ - - o
iLi_g{—i &0 J-Li_gli Fat :I:Ill[!'l 20 | | :|k—6 B0 (2 Tz Jk+llj-:5:r—a:| Ilk]

i
<5 Pea? 25 g

Integral representation:

1 1
+18|-m+ - =
1 I | s ¢
] " 4
e” coshl ;) Ecnsh-:Bn] EEDE]'I-:S.-T]
1 1
18+ — -+ ; =
. 21206680 (514107 1)
e B o Sl
Lt DE |

21*((((1/3*L/((((((e™(-5))) / ((cosh(Pi/2))) — ((3*€™(-9*5))) / ((cosh(3P1)/(2))) +
((5¢"(-25%5))) / ((cosh(5Pi)/(2)))))+18))))+123-11

Input:
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1 1
211 - +18(+123-11
3 1 T | i OO | i
&> cosh| ) L cosh({3 ) L coshi{5 )
2! g '3 ;

Exact result:

1

112 +21 |18 +

o
3 ﬂh':z-' _ Beechi3ry | 10sechiSm)
5 A5 T 25

Decimal approximation:

cosh(x) is the hyperbolic cosine function

sechix) is the hyperbolic secant function

3096.765733388875054789993608887107956066511011639396938221 ...
3096.76573... result practically equal to the rest mass of J/Psi meson 3096.916

Alternate forms:

?{“125
490 +
Pl sech[g } — 6" sech(3m + 10 sech(5m
7
490 +
2':':'5]-":;:' _ 12 cosh(3 o) 20 cosh(5 )
e (Lecoshin)l  e® (l4coshiBn) €129 (14coshi10m)

7 [f- 125 , 70 £129 sech[g } — 420 % sech(3 ) + 700 sech(5 m}

20 sech[g}— 6 ¢ sech(3 m + 10 sech(5 m

Expanded form:
7
490 + ——
sechly ) fsechi3n) | 10sechisa)
S 45 T 35

Alternative representations:

1

21 +181+123-11 =

L, SEEE | agThRES

e n'.'n:is]'ll:‘;L ) JE‘ cosh(3 x) é‘ cosh{5 )

1
112 +21 (18 +
A 3 . 5

e u:u:uslr‘.-zﬂ] % ¢ 15 cos{3im) i 125 cos{3im)
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1

21 +18]1+123-11 =
B BETEE,  sggrlaks
e n:n:\s]'ll:‘;L I é coshi{3 x) ]2" cosh{5 )
1
112 + 21|18 +
3 1 _ 3 . 5
e -:Ds{—‘.-zﬂ] é_!,45 cos{(=3im) é 125 cos{=31m)
1
21 +18(+123-11 =
1 O Uil O | ol &
e L'DS'hl:g':l é cosh{2m) ]2“ cosh(5 )
[
1
112 +21 (18 +
gl T e o A 5
5 A5 T T g
s::n:‘ill 2gec{3im) 2sec{bim)
R,
Series representations:
1
21 +18|+123-11=
. AFTRE  spgrPaks
£ cu:-shl:g' ) é coshi3 ) ]2‘ cosh{S ) ;

490 +

=51 | .'
Z:]:n i l}k & 5(25+m+2km) []_I:I - fEl:I+ZJT+4kJT + flz':'ﬂgﬂ].2+9kn}

1

21 +18|+123-11 =
1 3975 50255
¢ coshi L) 1 cosh({3 m) l-:nshn:SJT:l .
- R 2
7
490 +

ZN -:—lflkl:1+2k:lrr 6-:—1]kl:l+2k:ln 1|:I-:—lflkil+2k:|:r

k=0 ] 2 T a5(o 2L 12 2y 1285 2,1 ¢ 2
5 [{T*ﬁ*"‘] HE] e (on? Y S +k) %] €125 (25074 S k) 0

34



1
21 +18|+123-11 =490 +
1 3,945  5g25+5

£ c:-sh.{g‘j é— coshi3 ) } coshis 1)

1 z
= for - + = ¢ Z
i {Li_gl-i €0 )-Li i €0 )12 (2-20 /-6 €50 (3120 +10 (5 750 ) 2 n

Zm
k=0 125 1

Integral representation:

1
21 +18(+123-11 =
1 i} AP | it
] .;cua]:l{g‘}l Jﬁmsh{z;a é‘cnah{s m)
490 + : -
- z[eu'“ _6ef0 5 E';’J[’
J‘; 9125”{14{2} dt

Now, we have that:

Forx=2,y=3andn=35

142Pi*2/3*3((((coth (3Pi/2)))/(1°4+274)+(2coth (6Pi/2))/(2°4+274)+(3coth
(9Pi/2))/(3/4+24)))

Input:

+
1+5:9% g% a4 i i

coth(S X 5] 2 n::l::th(ﬁ X ’1] 3 n::l::th('_:) X 5}
1+2ax2%x3 2 2 2
cothix) is the hyperbolic cotangent function
Exact result:
1 3 1 3
1+48 :r[— cuﬂl[—n] + — cothi3m+ — caﬂl[g—n]]
17 2 16 97 2

Decimal approximation:

23.96039677761206006027353812682649856706730077164438556572. ..
35



23.960396777612969... result practically equal to the black hole entropy 23.9078

Alternate forms:

48 3 144 9
1+— ncuth[—}TJ+3nc0th[3 o+ — ncnth(—n]
17 2 o7

2

1649 +4656 x coth( =" ) + 4947 r coth(3 m) + 2448 x coth( " )
1649
48
l+m (— coth
17

144
[—F]+ 3coth(3m+ — cath[g—nn
2 o7

2

Alternative representations:

I & T
R S[CDth[%} . 2 cnth[?"} . 3 cuth[?}

At B p 2 iy 2% ]
2
14487 M R 2[1+-1+.ﬁﬂ} 3[l+_1+.°n}
g 2 x 2% 2% 434
coth[ﬂ} 2 cuth[ﬁ—"} 3 coth[gﬂ'
1+2x27 %3 =7 i . 2
e

b 2 AP B

P9t

2icot(3im ‘Cm[géﬂ} 31::01:["52'

2
+ +
i T s ]

L igno? B[r:cnth[%} 2c0th[?}+3coth[?'

1+48

+ —
BT gt ot e nd
3im) Qin
1448 2icot(-3im f CDt[_ 3 31 ':Ut{— piwy
+48 |- 2 .
2% 2% 1%4.2" i s

Series representations:
cuth[ﬁ} 2 ccth[ﬁ—"} 3 coth[gﬂ'

1+2x23 3 2 4 i 2

gkt y B Frupdt

- Q 2592 288
1+ Z‘ [9+k2 + ]

+
. 97(81+4k%) 153 +68k7
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cuth[ﬁ} ) ccth[ﬁ—"} 3 th[‘-ﬂ

2 + 2 + 2
[t 24 4 24 ;B
6946 i[ 18 576 5184 ]

1649 +k=1 9+k? 17(9 + 4 k%) d 97 (81 + 4 k%)

1+2x2' %3

1+2x29 %3

cm:h[ﬂ} 2 cnth[ﬁ'—" 3 ccth[;ﬂ}
2k & iy 2/7]_
AT b AP + 9% ]

120517 &(288 _oi1p . 96 .
T L[_ L) e b1k FO 3 (1uk)r }T]
1649 bt a7 17

Integral representation:
cnth[ﬂ} 2 cnth[ﬁ'—" 3 cath[;ﬂ'
2 4 2 4 2 o2
fg b AP W Rt T

1+2rx2° 3[

on
2

" 144 3 14 3
+[. - — resch [t]-+[ —}
iy LR o7 41 41

| [%*ﬁ[mT‘P‘ﬂ“q[ﬂ gj

48
— — resch?
17

10 10

i

mhz[[z (R (- )2 ;ﬁ}ﬂnmﬂ

hi

2Pi*2*33((((coth (2Pi/3)))/(174+3/4)+(2coth (4Pi/3))/(2°4+3"4)+(3coth
(6Pi/3))/(374+374)))

Input:

. oai o cm:h[? g} 2cm:h[4 '3—'} 3c0th{5 %}]

+ +
i 2% 1 3% 3%+ 34

Exact result:
1 2 2 4 1

].DEII'[_ cnth(—fr}+ — cnth[—}TJ+ — coth(2 ;ﬂJ
82 3 97 3/ 54

Decimal approximation:
17.54729217610978930790694218327425046876377737032244751033....

17.54729217610.... result practically equal to the black hole entropy 17.5764
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Alternate forms:
54 2 216 4
T (tanh[;ﬂ +— cuth(—}TJ + cothim + — cuth[—nn
41 3 Q7 3

54 [2}1'} 216 (4;r
3

— o cot] +—;rcuth—}+2;rccth[2;ﬂ
41 o7 3

2 [25 19 cath[z?" + 44328 cnrh[‘% } + 3977 coth(2 n}}
3977

Alternative representations:

2. g [cnth[z?”} ECDth[‘% 3c0th[63—"}]

+ +
1% 4 3% g% gt 3* 4+ 3

2im dim
IDEN[SICUT:[E!}T} !CUt[T} EICDI[T]

+ +
2.3* 1% + 3% 2% 4 34

ccth[z?"} 2 CDT.'h{4H } . 3 cnth[%}

272 3° » 2
144+3% 2443 3% +3°
s 3 — - :
i 1+ 14l ml3 g 2 [1 2 —14elB N3 ] i 2 [1 = 14T }
14 4+ 3¢ 24 ;34 2 x3*
cnrh[z—"} 2 |::|::1:h[‘E 3 th[fﬂ}
_— 33 3 4 3 £ 3 e
14 43% 2% .3 3% +3*
i) 4
Lo 3icorc2in cof =) Zicof-2E
| ~ A
94 1% + 3% P

Series representations:

+ +
1%+ 3% o gt 3%+ 3
3 [ 4 324 2502 ]

" +
ké‘m 4+k?  41(4+9k7) : 97 (16 + 9 k%)

2y g [cm:h[z?"} 2c0th[% 3ccth[63—"}]

38



: cnth[z—;} 2 cm:h[%' 3 cnth[ﬁ?"}
2m2x3 + + =
et i p e i b
18476 2 [ 8 648 o184 ]

3977 1%; 4+k* +41[4+9k2} ’ 97 (16 + 9 k)

ccth[ﬁ} 2 cnth[ﬂ' 3 cath['s—"'
3 + 3 + 3
1% 597 PO 3+ 34

22048 2”—:[ —4 1+ 432 g3 (14k)n 108 43 (14k)r J
+ L | i el 1 Xt B g 8
3977 97 41

272 33[

k=01

Integral representation:

ccth[ﬁ} 2 cuth{ﬂ' 3 cgth[ﬁ‘_"' -
272 3° Loy L ] & J —2 resch?it) +
1% +3% 2% 43¢ G 2
[0 8 [_zf_nz_[z ~)nt)
[E _ EJ —%}TCSChE 17 17 3 2 2 ~ [8355 . 25921}
51 51 41 T 2425 2425

34 18i\jind  j35  4iy\f Ziad 2 iYW
e oh s e )

i

dt

rcsch?

|

(((1 + 48 7 (1/17 coth((3 m)/2) + 1/16 coth(3 ) + 3/97 coth((9 m)/2))))) + ((((108 =
(1/82 coth((2 m)/3) + 2/97 coth((4 m)/3) + 1/54 coth(2 m))))))

Input:

1 3 1 3
(1 +48;r[— cath[—n]+ — cothi3m+ — coth[g—ﬂm+
%? 22 216 i 9]'-? 2
ll:lE;r[— cnth[—ﬂ}+ — carh[—n]+ — cothi2 rﬂn}
22 3 Q7 3 54

cothix) is the hyperbolic cotangent function

Exact result:
1 2 2 4 1
1+ lDE}T[— CDth[—ﬂ-]+ —— CDth[—H]+ — roth(2 ;ﬂ]+
82 3 Q7 3 54 .
FiB

1 3 1 3
48}1’[— cnth[—HJ+ — cothi3m+ — cnth[—]]
17 2 16 o7 2

Decimal approximation:
41.50768895372275026818048031010074903673108714196683307605. ..
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41.507688953722...

S(((1 + 48 7 (1/17 coth((3 m)/2) + 1/16 coth(3 m) + 3/97 coth((9 )/2))))) + ((((108 =
(1/82 coth((2 m)/3) + 2/97 coth((4 m)/3) + 1/54 coth(2 7))))))+Pi-1/golden ratio

Input:

1 3 1 3
5 [l +48 ;r[— cnth[—}r] + — cothi3m+ — cath[gj]]] +
17 2 16 Q7 2

r 1 2 2 4 1 1
lDB}T[— Cﬂth[—}r}+ — CDth[—}T}+ — coth(2 }T}]+}T— =
g2 3 Q7 3 54 &

cothix is the hyperbolic cotangent function

#is the golden ratio

Decimal approximation:
139.8728347290145374995326893663206080750771864481137182977...

139.872934729... result practically equal to the rest mass of Pion meson 139.57

We have that:

76(((1 +48 w (1/17 coth((3 m)/2) + 1/16 coth(3 w) + 3/97 coth((9 m)/2))))) + ((((108 =
(1/82 coth((2 m)/3) + 2/97 coth((4 mw)/3) + 1/54 coth(2 m))))))+29+golden ratio

Input:

1 3 1 3
76 [l +43fr[— I::Dth[—;r}+ — cothi3m+ — CDth[g—}TD]+
17 5 2 16 Q7 )
T

2 4 1
}+ — CDth[—}TJ+ — CDth[E}ﬂ]+29 + if
3 54

1
108 7 [— cuth[
82 97 3

cothix) is the hyperbolic cotangent function

# iz the golden ratio

Decimal approximation:
1869.155481263445401136900426656453779751999629195101513367...

1869.15548... result practically equal to the rest mass of D meson 1869.61

47(((1 +48 w (1/17 coth((3 m)/2) + 1/16 coth(3 m) + 3/97 coth((9 m)/2))))) + ((((108 =
(1/82 coth((2 m)/3) + 2/97 coth((4 w)/3) + 1/54 coth(2 m))))))+47+golden ratio

Input:
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1 3 1 3
47 [1 +48;r[— CDth[—ﬂ-}+ — cothi3m+ — CDth[g—}TDJ+
17 2 16 Q7 2
2 2 41 1
—J+ — Cﬂth[—}+ - CDth[E}ﬂJ+4?+¢
3 3 54

1
108 x [— cnth[
82 a7

cothix) is the hyperbolic cotangent function

# iz the golden ratio

Decimal approximation:
1192.303974712669272288967820978485321280947645817414331961...

1192.3039747... result practically equal to the rest mass of Sigma baryon 1192.642

76(((1 +48 w (1/17 coth((3 m)/2) + 1/16 coth(3 m) + 3/97 coth((9 w)/2))))) + (108 =
(1/82 coth((2 m)/3) + 2/97 coth((4 m)/3) + 1/54 coth(2 m))))))-123+11+golden ratio

Input:
QO

1 3 1 3
76 [1 +43n[— I::Dth[—;rJ+ — cothi3m+ — CDth[—JD+
17 5 2 16 Q7 2
bs

2 4 1
J+ —3 Cﬂth[—J+ — coth(2 II']'J— 123 +11 + ¢
3 54

1
108 x [— cuth[
22 Q7 3

cothix) is the hyperbolic cotangent function

# iz the golden ratio

Exact result:

1 2 2 4 1
¢-112 + lDEJT[— CDth[—J+ — Ccth[—J+ — coth(2 .FI']-J-I-
82 3 97 3 54 .
T

3 1 3
—}TJ+ — coth(3m+ — cuth[—m
2 16 Q7 2

Decimal approximation:
1728.155481263445401136900426656453779751999629195101513367...

1728.155481263...

1
76 [1 +48 T [— Cﬂth[
17

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729
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Now, we have that:

For a = 41, we obtain:

(7*4P173)/720 + ((cos (sqrt(4Pi*3))))/((1(e™(sqrt(4Pi*3))))-2cos (sqrt(4Pi”*3))+e-
(sqrt(4Pi"3))) + ((cos (sqrt(2*4Pi1"3))))/(((((2(((e™(sqrt(2*4Pi*3))))-2cos
(sqrt(2*4Pi"3))+e"-(sqrt(2*4Pi"3))))))))

Input:
1 , cns[\\u' 4.1er
— (7x4
?2!]{ 4|+ e . — +
le'™ ™™ —2::05{14'4:: ]+e' m

cns[ﬂu' 245 ]
2]e’ 2:4a? -2 CDS[‘N‘ 2x4x ]+e_" 24a? ]

Exact result:
7a’ cos(2x°2) cos(2 V2 »%?)
+

+
180 E_2n3.“2 +E2n332 ~2cos(2 nz,'z} 2({2 Yz g2 s vz p3i2 ~ 2 cos(2 ﬁﬂaxz}}

Decimal approximation:
1.205801624994993126045384839239801129207915546262193695221...

1.2058016249949. ..

Alternate forms:

7 n cos(2 /%) cos(2 V2 =)
+ +
180  2cosh{27%?)-2cos(27¥?) 2(2cosh(2v2 »¥?)-2cos(2 V2 »*2))
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71 + ?f4"3';2  + 180 02"3';2 cos(2 frg"lz]- - 1402”3'|2 x~ cos(2 ﬂ_g..z}
[ .'ZJT CDS[E }TEI-'E}]
Pk cos[Eﬁn”}

2[1 +c41"13"3';2 2¢ 2v7 n¥ CDS[E E}ng}]

+

i afe 3)2
PR

E[f-zﬂ-"z _1“‘,-2:'173-"2 _fz:‘n3-"2 +f2n3-"2]

2im

a2 2 e T
fE:u‘En +f2r1.n'2n -?}TE

+
Y it | S e ) 7 32 5 32 180
4[‘?21;2;1 _oivz et 2iva ot | avIx

coshix) is the hyperbolic cosine function

Alternative representations:

ccs(ﬁ' 4;r3]
720 [4 3 — #
le 4n —2::{:5(\.' 4 57 J+¢=' 4
ccs[\.‘ 2.4, ] 28 73

z[ﬁz | _zcas[m]”_m]: 720
cnsh(z MJ cnsh[z MJ

+
-2 cnsh(ﬂq‘ 477 ]+¢="‘ 4n3 +e" 4 2 [—2 cush(:*q' 8 ]+¢="‘ g +e g ]

+

7

cas(ﬁ' 4;r3]
r [4}1’3]-+ -
lf“”g —2cas(\.‘4;r3 ]+¢=' 4
cas[ﬁ,‘ 2 4}1’3]
E[f 2:4n3 —ECOS[‘\,‘E 4}1’3]+¢=_'2 4”3]
28 3 cash(—n.u' 4n3J
+ +
720 i i
-2 cush(—n,u' 4n3]+¢=' 43 +e 4
cush( ;rg]

p [—2 cnsh(—z \({—] e "I'_E]
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= cns[*u"-‘-hrgJ
= [4}1’3}+ —— —— 4
1oV —ECDS(\J-‘il-;rB ]+f'1"|l4”3

cas(‘u‘ 2. 45 ]

2[{‘\.'2 g —ECUS[*JIZ 4}r3]+f_1.,|'2 4,-;3]

28 n° 1
- -
720 s R
f"'"u”g +.|'.“"|I4JT3 - 2 SEC("H'I 453 }
su\:[‘-." 433 ]
1
2 f""il g - f"‘llﬁ - —,2_ SEC[*-J'I 8 r° ]
sn:[‘-." E!:r3 ]
And:

(((1/2(1.205801624994993126))))"1/48

Input interpretation:

M
4§(5 1.205801624994993126

Result:
0.9895136486646255901827...

0.989513648..... result practically equal to the dilaton value 0.989117352243 = ¢

golden ratio®2 * log base 0.989513648664 (((1/2(1.205801624994993126))))

Input interpretation:
1
-l,'l:‘:2 1050.959513548664[5 1.205801524994993125]

loggixiis the base=b logarithm

# iz the golden ratio

Result:
125.6656315...
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125.6656315... 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 representation:

1 1.2058016240040031260000
L) 1020.9395136486640000[ 2 J =

log(0.60290081249749656300000) ¢
log(0.9895136486640000)

Series representations:
1.2058016249949931260000 J

2
L 1020.9895136486640000[ 2
2 e (=11 (—0,3070001 8 750250343 700000
& Yo 3

log(0.9895136486640000)

3 1.2058016240049931260000
L 1020.9895136436640000[ 5 J

~94.86205377432 ¢° log(0.60290081249749656300000) — 1.00000000000000
g

e lag[D.EDEQDDE1249?4955530GGGG1Z (-0.01048635133600001° Gik)
k=0

From the inverse of the sum of the three results obtained, we obtain:
2(1/0.0026853199 + 1/41.507688953722 + 1/1.2058016249949)+29+7
Where 2, 7 and 29 are Lucas numbers

Input interpretation:

1 1 1
[D.DDEEEEBIQQ N 41.507688953722 ” 1.2058016249949

]+29+?

Result:
782.4970518058815246116365980092488900552620954218160414999

782.4970518... result practically equal to the rest mass of Omega meson 782.65
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We note that:
2
()= ’% = 1.644934 ...

1.644934"(12x)+47-2 = 782.497

Input interpretation:
1.644934'% 1 47 _ 2 — 782.497

Result:
1.64493'2% L 45 — 782.407
Plot:
|
| |II
1500 | II|'
| /
1000 |.'
' 4
E

500 |
j — 1.64493'2

1.0 0.5 - 0.5 1.0 EESEE

Alternate form:
e> 974X L A5 _ 782.497

Alternate form assuming x is positive:
e* 9T 737,497

Alternate form assuming x is real:
1.64493'2* 4 45 = 782.497

Real solution:
x = 1.10563

1.10563

Solution:
X = (0.167437 /)(6.28319 n+(-6.603260)), neZ

And that: 1.10563 * 10 is the value of Cosmological Constant

46
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4(1/0.0026853199 + 1/41.507688953722 + 1/1.2058016249949)+29+7+golden
ratio™2

Where 4, 7 and 29 are Lucas numbers

Input interpretation:

1 1 1
[D.DDE&ESBIQQ ) 41.507688053722 g 1.2058016249949

J+29+T+¢2

# iz the golden ratio

Result:
1531.6121...

1531.6121... result practically equal to the rest mass of Xi baryon 1531.80

Alternative representations:
( 1 1 1

0.00268532 : 41.5076889537220000 - 1.20580162499490000
1 1 1

36+4 [ + + J +
0.00268532 1.20580162499490000 41.5076889537220000
(2 sin(54 *)*

J+29+?+¢2

1 1 1
(D.DDEEESBE : 41.50?&88953?22?000 - 1.2D58D15249949EDDD

3b6+4 [ - + J +
0.00268532 1.20580162499490000 41.5076889537220000
(-2 cos(216 =)

J+29+?+¢2

1 1 1
(D.DDEEESBE : 41.50?&88953?22?000 - 1.2D58D15249949EDDD

3b6+4 [ - + J +
0.00268532 1.20580162499490000 41.5076889537220000
(-2 sin(666 °)*

J+29+?+¢2

Now, we have that:

pag.183
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((coth(9Pi)/729+coth(10Pi)/1000
+coth(11Pi)/1331+coth(12Pi)/1728+coth(13Pi)/2197+coth(14Pi)/2744
+coth(15Pi)/3375 +coth(16Pi)/4096)))

Input:
1 cothilOmy cothillm
— cothi9m) +

+
729 1000 1331
coth(12m coth(l3m cothildm cothil5m  coth(l6m

+ + + +
1728 2197 2744 3375 4096

cothix) is the hyperbolic cotangent function

Decimal approximation:
0.005061795160904405877552574734780462375652437028944639527 ...

0.00506179516....

Alternate forms:

(513537536512000 coth(9 ) +
374368864 117248 coth(10 7+ 281 268 868 608 000 coth(ll = +
216648648 216000 coth(12 7} + 170400 029 184000 coth(13 7 +
136431801 792000 coth(1l4 7+ 110924107 886592 cothil5 m) +
01308 648 466 125 coth(16 7))/ 374368864 117248 000

(8024024008000 coth(9 x)+ 5849513501832 coth(10m) +
4394826072000 coth(11m) + 3385135128 375 coth(12 ) +
2662500456 000 coth(13m) +2 131746903000 coth(14m) +

cothil6 m
1733180185728 coth(15m)/5840513501 832000 + ﬂ—gﬁ

coshi9 m) coshi(10 m) coshillm cosh(l2m

+ + + +
720sinhi9m 1000 sinhil0xy  1331sinhillx 1728 sinhil2m
coshil3m coshild =) coshil5m) coshilb m)

+ + +
2197 sinh(13m 2744 sinhil4xy  3375sinhil5m 4096 sinhil6m

coshix) s the hyperbolic cosine function

sinhix) is the hyperbolic sine function

0.0050617951609044...

Partial result
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((coth(Pi)/1+coth
(2Pi)/8+coth(3P1)/27+coth(4Pi)/64+coth(5P1)/125+coth(6P1)/216+coth(7P1)/343+coth
(8P1)/512))+0.0050617951609044

Input interpretation:

cothimp 1 1 1 1
( i + — cothi2 7+ — cothi3m + — cothid m + — cothi5m +
1 8 27 64 125

1 1 1
—— cothi(b ) + — cothi7 ) + — cothi8 ;ﬂ}+ 0.0050617951609044
216 343 512

cothix) is the hyperbolic cotangent function

Result:

1.203964784241347 ...

1.2039647842.... Final result

Alternative representations:

1 1 1 1 1 1
[cath[;ﬂ — + —cothi2 m) + — coth(3 m) + — cothi4 )+ — coth(5 7} + — cothi(f =) +
1 & 27 B4 125 216

1 1
—— coth(7x) + —— coth(8 ;r}]+ 0.00506179516090440000 =
343 512

1 1
0.00506179516090440000 + § cotii ) + é icot(2 im+ 2—? icoti3im+

1 1 1 1
— icotdim+ — icotSim+ — icotbim + — icot(Tim + — icot(8im
343 k12

64 125 216

1 1 1 1 1 1
[cath[;ﬂ — + —cothi2m + — cothi3 m) + — cothid m) + — cothi5 ) + — cothib =) +
1 8 27 64 125 216

| i
<43 Coth(7m+ - coth(8 m]+ 0.00506179516090440000 —

343
2 1 2
1.00506179516090440000 + = [1 F ] +
S T 8 _14+&t"
TREIEW Y Ve &' vk I
2707 Z1,57) 64 +_1+f81 125 +_1+f1° d
()5 Jo o3z (10—
216 U7 14 ¢127)7 343 +_1H.14ﬂ szt e
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1 1 1 1
(cath[;r} — + —cothi2 m+ — coth(3 m + — cothi@d m + — coth(5 ) + — coth(b m) +
64 125 21

— coth
343

0.00506179516090440000 - f cot(—i ) - é fcot(-2im -

1
(7m)+ o coth(8 n}]+ 0.00506179516090440000 —

1 5 1 4 1 5
— [ COtl- - — i COot(— - —— [Ccot(— -
i (—3im) i (—4 i) 125 i (—oLm)

1
— icot-Bim - — icoti-Fim - =5 icoti—-Bim

216
Series representations:

1 1 1 1 1
cothim) = + — cothi2 m) + — coth(3 m) + — cothid m) + — cothi5 7} + — cothib =) +
4 125 216

[cothen) -
I 1
i T e T m]+ 0.00506179516090440000 =

@
~1.1900984484008059084 — 2,3003204871234207969 Z q2k
k=1
for =Tals and and "% and
=nd g

[z [
010 g A010 g

1 1 1 1
(mth[;r} -+ —cothi2m + = coth(3m + & cothid m +

1 1 1
— cothi5 m) + — cothi6 m+ — cothi7 =) + — coth(8 n}J+
343 512

125 6
0.00506179516090440000 = 0.00506179516090440000 +
= 1 1 1 1
2. [ 7 2" 3 2
Eral r+k*nr 1br+4k*r 8lm+9k*m 256x+106k“n
1 1 1 1 ]

+ + +
6257 +25k* s 12067 +36k*nr 24017 +49k*nr 409067+ 64Kk 1

1 1 1 1 1
coth(m — + — coth(2 m + — coth(3 m + — cothid 7 + — coth(5 71 + — coth(b =) +
4 125 216

( -
1 1
——_ coth(7x) + — coth(@ m]+ 0.00506179516090440000 =
o 1 iyl Sy
0.00506179516090440000 + S ———— (k1 6, + (- 1)F 21 1 =0
+L592?D4DDDI{![ o +le™ )

k=0
(592704000 (- 2o )" + 74088000 (27 —zp)° +21952000 (3 7-20)° +

9261000 (47 —20)* + 4741632 (57 —20)° + 2744000 (67 —z0) +
1728000 (71 - 20)" + 1157625 87 -20)°) for :

Integral representation:
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1 1 1 1 1 1
cothim) — + — coth(2 7} + — coth(3 n) + — coth(4 r) + — coth(5 ) + — coth(b
( LT =t 2p e B 125 T B

1 1
—— cothi7 m + — coth(8 ;rr}]-r 0.00506179516090440000 =
343 512

"7
0.00506179516090440000 + ann -0.00291545189504373178 csch’(t) -

2
‘-_s I int
0.00195312500000000000 (8 7 - | esch? —2;.*2—
—?JT+LEE' 1
+ -
T AT Te-X
2 2
—im -5t + —{
[5}1'— J —0.00800000000000000000 csch?| ———— 2|
2 —Ta+'l
2
0.00462962962962962963 (5 e f]
Sp-% 2
2
in2 6n|:—.|n —5nr+’;' f’:;r
Cschz 2 —7ﬂ+% 21—?n+% G 1
—Sx+il Fr—ir
2 2
_2in? —3at+ ML
[3;r— ] ~0.0370370370370370370 csch?| —— 2 | _
2 ~Tr+Z
2
0.0156250000000000000 (4;r - f]
Iy in 2
2
in2 4JTI:—2H'I' —3n!+% J;JTI:—ZIJT2—31TI+‘;—'
Cschz 2 —?JT+"?” 21—?n+%
—3x+ 2
2
1 ir 2
— [,-rr- 5] ~1.00000000000000000 csch
3m- T
_;-,-2 ||[—21n2—3;lr+% fﬂ{—ZiﬂE—Enr+j’%]
—1 - 1 =
—?n+‘? 2{—'?;l+;?nl 1
—3r+ iz i m—ir
2 2
1 a’
0. 125000000000000000(%- }T]c ch? o O
2 g im| 2
2
{ =2im —3nr+‘£ J:rl:—ZJ m —3J1r+“”]
2}1-[_“12 —71T+i_n N 2|:—'?JT+
2 27
—3r+ iz ’
2
[ _"-2 nII—ZJ;rE—EJTr+””] im {—ZJJT —3nr+””1
Im|—t =
—?n+,T 2|: '?;r+—
im
2 [-3,-T+ ;]

dt
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Result, that is very near to the following expression:
7Pi"3/180

Input:
}T3

180

Exact result:
T

180

Decimal approximation:
1.205799648678326340157412252609498702308761222006643076994....

1.205799648678326....

Property:

7
ﬁ 15 a transcendental number

Alternative representations:

7ol 7 i
— = — (18079

180 180

7o 7 i
— = — (—ilog(-1))
180 180 B

7 7

T = — cns'l[—113
180 180

Series representations:

7al 56 i; S
180 45 & (-1+2k7
722 112(& 1F )
180 5 1+2k

=|:|
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180 ~ 45 1+2k

Integral representations:
7a® 14pe 1 3
— = — { f dt]

180 45 WJa 1442

700 112 7 1 3
2 =—U~."1—t2 dt]
i

180 _ 45

3 3
72 14, 1
— = f dt
180~ 45(h [T

coth(Pi)/1"7+coth(2Pi)/2"7+coth(3Pi)/37

Input:
cothimy cothi2m coth(3m
17 " 2 " 37

cothix) is the hyperbolic cotangent function

Exact result:
coth(3 m)

1
cothir) + — cothi2 m +
128 2187

Decimal approximation:
1.012011675064018813387293855970735281415525507866514559451....

1.0120116750640....
Property:

1 coth(3
cothir) + — cothi2 m + s O is a transcendental number
128 2187
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Alternate forms:

279936 cothim) + 2187 cothi2 7 + 128 coth(3 m)
279936

coth(3 m

1
—— (128 cothim) + coth(2 =1 +
128 2187

(562059 + 842123 cosh(2 m + 282 251 coshi4 m)) cschir) sechim
5508721+ 2 coshi2 my

Alternative representations:

cothim} cothi2m cothi3m icotim icot(2im) icoti3im
- - = + -

1'? ET 3? 1'.? E? 3?
i e
cothim} cothi2m  cothi3m 142 14t 14T
7 T gr T gm T qr T gr T g

cothim) cothi2m coth(3m fcoti—im) icoti—2im  icot(—-3im

+ + =- - -

27 37 12 27 37

Series representations:

cothim} coth(2m coth(3m
17 2? Y
282251 >_‘ 2e gt 1 4 {1+k)m 9 =2 (1+k)m
279036 2187 64 Tee

cothim) coth(2 rﬂn cnth{3 ;r} i [ 1
+ +

17 27 PRt 28 < T 2567+64k7 1 656174720k 1
cothim} coth(2m coth(3m

N

1686433 [ 2 2 1

———— 2‘ + +

16796167 =1 729(9+k’)r r+k®r 128r+32k%n

54

)



Integral representation:

cothimy cothi2m cothi3m

-

+ +
1’ 27 37

‘"3,1 csch®(t) (13 4
Jiz |" 2187 Tl37 3?]

—csch?

[;—i + i—i [—!i’l’2 —[l—é}nt}]_

i
2

[;+;‘H‘%+[;-3—;}[—m2—[1—;w"]”at

[ Q i
640 320

]csch2

h

Result that is very near to the following expression:
19Pi~7/56700

Input:
ﬂ_'?

1
? 56700

Exact result:
19 57

56700

Decimal approximation:
1.012091205075115507632626514433312077714836279199517513092...

1.0120912050751...

Property:
197
56700

i1s a transcendental number

Alternative representations:
1977 19(180%
56700 56700

1927 19 (—ilog(-1)7
56700 56700

1977 19 cos ti-1y7
56700 56700
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Series representations:

7
w0 (=1
1977 ??824{2&0 1+2k]
56700 14175
. 4{_1_)&1195-1-25:{5“2&_4 2391+2k] £
1947 19 =0 142k

56700 56700

7
1927 14 (Eﬁﬂ (_i]k {1+12k * 1+2;4-k N 3+1:1-k}]
56700 56700

Integral representations:

1947  608([ L5 at)

56700 14175

7
19,7 77824 1-¢ at]
56700 14175

i 7
608[ : dt

1977 J; W12
56700 14175

tanh(Pi/2) / 13 + tanh(3Pi/2) / 3A3 — tanh(5Pi/2) / 53

Input:
ranh(g) ranh{S % g] ranh{S % E]
13 33 53

tanh(x is the hyperbolic tangent function
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Exact result:
) 1 3 1 5
tanh[I] + — tanh[—n] -— tanh[—}TJ
2! 27 2 125 p

Decimal approximation:
0.946183397855858388463387564942550238862188023168537825736...

0.946183397855858...

Property:

3 1 3 1 5
tanh[%] E tanh[;ﬂ] - E tanh[?n]is a transcendental number

Alternate forms:

3375 1:':111h[E } +125 tanh[g—”} 27 tanh[ 2L j
2 2 2
3375

sinhi(m) sinh(3 m sinh(5 m)
1 + cosh(m ’ 27({1 +cosh(3m) 125(1 + cosh(5x)

sinh[ } sinh[?'—”} sinh[%'
+

T
2

2 i
cush[g} ETCDSh(%} 125c05h[52—”}

Alternative representations:

tanh[g} . tﬂllh[% ) tanh[s?"} )
13 , P 5
-1+ l4e=537 i [ 1 2 ] E 1 2
B 53 +2? 3 +_]_+¢=_3’-r +l(_ +1+{“_’T]
tanh[g} . tanh[%} ) tanh[s?"} _ 1 . 1 i 1
o 33 5 ccth[g} 27 cuth[%} r:l::th[ljz—”}S3
tanh[g} tﬂllh[%} ) tanh[s‘?ﬂ} )
13 33 53 ) anm im)
t:l::th(I - E]} - i |t_"|::th[3—}T - EJ— Cﬂth[? _ E}
2 2,1 27 2 2 53
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Series representations:

b 2k _ 225 25 @ ]
tanh[é] tanh{jf, ranh[;}j = [1ﬁ1-2kﬁ T od1zk  2sH{1-2kp
SR 225
tanh[g} tanh[%f} tanh[%?}
3 5
3473 i i(i It“-:—5—-;5—4',1.l~::|:r " E 1tun:—3—-;3—d':l.luc:|:r _9 fl:—l—-:l—d':lk:l.-TJ
3375 s 125 27
tanh[g} tanh[%f} tanh{%?}
3 @ 5
o ikt ATy w1 21 Li (-} ) (3
2‘ —| g + [——Z’D] - — |, + (— —Z0 | +
k! 2 27 k1 2
k=0
1 21+k Lll_k[—l'.“zz':'} i ])(
— | + [— — EQ ol
125 k1 2 2
Integral representation:
tanh(Z) tanh(2%} tanh(3Z JEmq 2
£y 1 3t sech®(t)
S EG) B (Y i) b i) 2
e 3 53 Joo |5 5/ 9 5 125

Result that is very near to the expression:
Pi"3/32

Input:

:

32

Decimal approximation:

0.968946146259360380483634845846018600069540267683000615442...

0.96894614625936..... result very near to the spectral index ny , to the mesonic
Regge slope, to the inflaton value at the end of the inflation 0.9402 (see Appendix)
and to the value of the following Rogers-Ramanujan continued fraction:
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=1- — ~ (0.9568666373
V(¢_1)\/§_¢+1 1+ © —
1+ ¢ Z
e—ﬂ'
1+
1+..

From:

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

The primordial fluctuations are consistent with Gaussian purely adiabatic scalar
perturbations characterized by a power spectrum with a spectral index ng = 0.965 +
0.004, consistent with the predictions of slow-roll, single-field, inflation.

Property:

';rr 1
E is a transcendental number

Alternative representations:
3

T 1 5
— = — (1809
32

32
3
T 1
— = — (—ilog(-1)°
32 32[ ilogi—1)
3

1
- - — cns'l[—l}g
32 3z

Series representations:

n S
32 %‘[ 1+2ky?

(S

wlbl
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e

{_1-}14-& 1195—1—2‘: (514-2;: _4 . 23914-2 k]
1+2k

Integral representations:

3

3 1

= =2[f v 1-t2 dtf
32 ]

P 1 w1 3
s f dt]
32 4l 1442

= 1l 1

O \J1-¢2

and so on....

Now, we take the following formulas:
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We obtain:

(7Pi*3/180 + 19P1”7/56700 + Pi*3/32 + 7Pi177/23040 + Pi”3/360 + 13Pi77/453600 +
Pi/8 + Pi"5/768 + 23Pi179/1720320)

Input:
3 a7 2 T
— +10 +—+7 -
180 56 700 32 23040
T L m a T
— +13 +=—+— +23 —————
360 453600 8 768 1720320

Result:
r 7 1 32317 23 5°

+—— + ——— + +
8 06 768 483840 1720320

Decimal approximation:

5.466847904823804741099068879713819695762431008809037906255...
5.4668479048238....

Property:
r 720 o 32317 231"

+— + — % + 1s a transcendental number
2 06 768 483840 1720320

Alternate form:

7(1935360 + 1128960 #° + 20160 r* + 10336 x° + 207 »°)
15482880

Alternative representations:

7 10 x7 ;r3 Tr }1'3 1317 m }1'5 23 7°
TR ¢ ¢ e & o P +- T =
lﬁf.l 56700 32 23040 360 453600 & TF6& 1720320
1 -1 3 -1 3 -1 3
—cos (-1y)+ —cos (-1 + — cos (-1y + — cos (-1)
8 " 32 " 180 " 360 ’

1 5 7eos -1 19cos (-1 13cos'(-1Y 23cos (-1
— cos -1y + - - -
768 23040 56700 453600 1720320
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7 19 77 P i T 1377 m T 237°
— + + — + b — f———— -+ —  ———— =
180 5/70O0 32 23040 360 453600 8 TFHE 1720320
2E( 1 3 7 3 1 3
+— 2EO) +— 2EO0)W + — (2E0W +

8 32 180 360
1 5, 7@ EOp” 19(2E0)" 13(2E0) 232E0)°
STy [E -E[I:I} + -+ +
768 23040 56700 453600 1720320
7 195" o° Ta’ n 137 rom 237°

e ik hi ki e R e e e
180 56700 32 23040 360 453600 B8 768 1720320

2KO L 0k + —— QKO + — @K©)P
s +_ e
8 32 " 180 " 360 oI
] $y 72 KO0y 192K0)7 132Ky 23@2K0n°
— (2 K(Oy + + +
768 23040 56700 453600 1720320

Series representations:

T 19 P e T’ }'I'3 1377 T er 2317
Tl Fi—=ik +—+—+—+—+—:
180 56700 32 23040 360 453 600 768 1720320
T o 323’ 231° 7o L 1)t
768 483840 = 1720320 3 & -1+ 2k
T 19 a fr3 T fr3 131 T fr5 2317

— + + — + + — 4+ -t ————— =
180 56700 ~ 32~ 23040 360 453600 8 768 1720320
= 1 ) 0as 8820 3 1
- -
1890( 4 1+2k = T2k

& 2
@ 1f Y} I L
2520 Z +20672 + 6624 Z }
1+2k 1+2k 1+2k
=0 = =0

7 19 7 P T P 13" m P 23 x°

— + - + + — + =
180 56700 32 23040 360 453600 8 768 1720320
1 & 1I< 1 2 1
I V3 e ey
15482880 =\ 4) 142k " 1+4k " 3+4k
@ 1 2 1 Y
1935360 + 1128960 [——]k[ ]
[g N 2 [é ) E T T T T |

2 1J“

20160 (Jk[
LZ 1+2k 1+4k 3+4k
&
a0 2 1
10336 [Jk[ ]
LZ 1+2k  1+4k 3+4k
207 [}]k[ 2 gl
il o " raae” qaak
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And adding

We obtain:

(7Pi*3/180 + 19Pir7/56700 + Pi*3/32 + TPir7/23040 + Pi*3/360 + 13Pir7/453600 +
Pi/8 + Pi*5/768 + 23Pi"9/1720320) - Pi/8coth”2(5Pi/2)-(4689/11890)

Input:
3 7 A o7 A
+— +7 +— +
56700 32 23040 360
7 5 o
4689
¢ — e ey H——Ecathz[S-E]—
453600 8 768 1720320 8 2 11890

7 19

e
180

Exact result:

2

- ot 4 - - = rcoth?®
11890 8 96 768 483840 1720320 8

4689 1 Tx° o 32307 23 5° 1 (SFJ

Decimal approximation:
4.679783573787645779800838858616026684415914835818880278548 ..

4.6797835737876....

Alternate forms:

1
18409 144320 .
23070240 1° + 12289504 1 + 2461231 —2301143040 carhz(?”]]

(—?259 922432 + 2301143040 v+ 1342333440 1° +

2

- — mwCEC

4689 7x° a°  323x° 2357 1 E(SNJ
= +—+ — %
11890 ~ 96 = 768 ~ 483840 1720320 8

M[_?EEQ 922432 +2301143040 7+ 1342333440 ° +
Enm

1
23970240 r° + 12289504 1" +246123 5 ) - 5 frcm:hz[z]
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cahix

Alternative representations:

7 19 7 T P 1377 T 2371
— + +— +——— + — + +—+—— + ——— | =
180 56700 32 23040 360 453600 & F6R 1720320
1 _,5my 4689 x 4689 A 7. £ o
—CDth(—Jfr— = - - +— +— +— +— 4
a8 2 11890 8 11890 32 180 360 768
T 1977 1377 23 1° 1 2\
+ - - —-—n[l+ ——————]
23040 56700 453600 1720320 8 —1+e&"
7 19 77 T T P 1377 T T 231
— 4 + — + + — + + =+ — |-
180 56700 32 23040 360 453600 8 768 1720320
1 2(5T 46890 & 4689 o 7x° o o
—Cl::lth(—Jfr— = — -  SY s Tt Pt o
a8 2 11890 8 11890 32 180 360 768
7 1977 1377 231 1 5imyp2
+ + + ——}T[! COt[—D
23040 56700 453600 1720320 8 2
7 19 7 P T }T3 1317 T P 23 »°
— + + — + + — + + -+ =+ ——— |-
180 56700 32 23040 360 453600 8 TF6B 1720320
1 _,5ry 4689 x 4689 A 7 L o
—CDth( ]II'— = - - +— +— + — 4 — 4
a8 2 11890 8 11890 32 180 360 768
7 197 1377 237 1 5imy2
+ + + =TT (—1 CUT.'[— —H
23040 56700 453600 1720320 B 2

Series representations:

b 1377 T fr5 23 5°
— + + - + — + +— =+ — |-
180 56700 32 23040 360 453600 8 THE 1720320

1 5 4580

- cuthz(—}TJ;r— =

8 2 11890

4680 x T2 o 32317 23 5°

25 o 1
= +. = ok ¢ e o + - —m 2 ——
11890 B8 96 768 483840 1720320 2 2Sr+dkia
==

[?;r3 195" o T 2

7 19 7 }1'3 T P 131" T e 23 n°
— + + — + +— + +—+— + ——— |-
180 56700 32 23040 360 453600 8 768 1720320

1 L 4580 1

— coth [ J;r— -

8 2 11890 18409 144 320

[-?259 022432 + 1342333440 »° + 23970240 2° + 12289504 + 246123 " —

o P 2
9204572160 7 3 q°* - 9204572 15%[)(2&*‘] ] for g

k:l =1
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7 19 7 P T P 1377 T T 23 71°
— 4 + — 4 + — + - — — |-
180 56700 32 23040 360 453600 8 TF68 1720320

1 of S 4680 1

— coth (—Jn— -

8 2 118090 184090144320

[-?259 022432 + 1342333440 1" +23970240 5 + 12289504 7" +

246123 1" -9204572160 7 » eI _Gonas70 160k [}‘ f"-":“*‘i'”]z]

k=01 =0

Integral representation:

7 19 7 P T }1'3 1327 T e 23 x°
— + + — + + — + -+t —— + — |-
180 56700 32 23040 360 453600 & 7F6B 1720320
1 5 468
- cnthz[—}r};r— 3 =
2 11890

4689 & 7a° n° 3231 23 n° T sfiptl, g
- + = + - = I."CSCh (tydt
11890 8 8

+— + +
96 768 483840 1720320 JI

From which, we obtain:

[(((((7P1”3/180 + 19Pi*7/56700 + Pi~3/32 + 7Pi*7/23040 + Pi*3/360 +
13Pi"7/453600 + Pi/8 + Pi*5/768 + 23Pi"9/1720320) - Pi/8coth”2(5Pi/2)-
(4689/11890)))))]"5+29+11+golden ratio

Where 29 and 11 i1s a Lucas number

Input:
n a T x T a m e
Tu— +19 +— +7 +— +13 +-+— +
180 56700 32 23040 360 453600 8 768
= 5
4680
. —IcuﬂFF f]- £29+11 +¢
1720320 2 2 11890
cothix) is the hyperbolic cotangent function
# iz the golden ratio
Exact result:
4689 n« 7a° o°  323x7 23 ° 1 2(5m\F
¢ +40 + |- +-+— +—— + + ——rrcnth[—}
11890 8 26 768 483840 1720320 8 2

Decimal approximation:

2286.165755917770178455904510671201355053087533552832345861...
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2286.16575591..... result practically equal to the rest mass of charmed Lambda
baryon 2286.46

And:

[(((((7Pi~3/180 + 19Pi*7/56700 + Pi*3/32 + TPi~7/23040 + Pir3/360 +
13Pi"7/453600 + Pi/8 + Pi"5/768 + 23Pi79/1720320) - Pi/8coth”2(5Pi/2)-
(4689/11890)))))]"6-(843+199+47+18-golden ratio)

Input:
."T3 }T? .i':l'3 }T? .i'T3 .i':l":I|I i }TS
Tu—+19« +— +7= +— +13=« +=+ =+
180 56700 32 23040 360 453600 8 768

2 4689 \°
bt J-fcathz(s/f] g]—{843+199+4?+18—¢}

23 % -
1720320 &8 2 11890

Exact result:

4689 x 7x® A 32347 23.° 1 2(5 Y
¢-1107 +|-—— + =+ — +— + + ——;rcm:h[ ]
11890 8 96 768 483840 1720320 8

Decimal approximation:
9398.615593654659430798299466447167747576690558629421452847. .

9398.61559365.....

Page 185

(x-In(2))/2 +2/12 + 272/240 + 2°3/1512 + 274/5760 + 25/15840 =0

Input:

1 2 22 23 24 23
—(x-log2n+ —+ — + + + <)
2 12 240 1512 5760 15840

log(x) is the natural logarithm

Exact result:
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1
— (x - log(2n
2 e

16632

Root plot:

Alternate forms:
8316 x + 3217 - 8316 log(2) i

16632
x 3217  logi2)
-+ - =0
2 16632 2

8316 x+ 3217 log(2) ;
16632 2

Solution:
x = 0.30630

x =0.30630

(0.30630-1n(2))/2 + 2/12 + 2°2/240 + 273/1512 + 274/5760 + 2°5/15840

Input:

1 2. g2 2 9 2°

= (0.3063 -log2))+ — + — + + 4

2 12 240 1512 5760 15840

log(x) is the natural logarithm

Result:
~1.27186... x 10°®

Alternative representations:
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1 S a4 24 23
— (0.3063 -log2p+ — + — + - =
2 12 240 T 1512 T 5760 © 15840

1 2 4 8 i i

= (0.3063 -log.(2)) + — + — + +

2 12 " 240 T 1512 T 5760 © 15840

1 3= @2 7 24 23
—(0.3063 - log2)+ — + — - + -
12 7240 T 1512 T 5760 @ 15840
4 8 i o

1 2
0.3063 - log(a) log, (20 + — + — ¥
5 B 108alN+ 0 * 000 1512 T 5760 T 15840

1 R 23 g% 23
— (0.3063 -logi2p+ — + — - + -
2 12 240 1512 T 5760 = 15840

1 2 4 8 ot 24
(0.3063 +Lij-1n+ — + — + + +
2 12 240 1512 5760 15840

Series representations:

1 v 2 7% 2°
(0.3063 - log(2)+ — + — i + -
12 " 240 ~ 1512 ~ 5760 15 840
arg(2 — x) (1" (2 - x7*
D.3455?2-:Hg—” DSlag[xHDSZ * for x < 0
T k
k=1
v S 2 24 23
[Cl 3063 -log2p+ — + — - + =
: 122 240 © 1%12 15?50 15 840
arg( 5 Og(E
0.346572 — - {E—MJ lag(—}— A
2 kg ZD 2
1 arg[E Za) L B z.;.]- z.:,
Z | == |logizo) + -
2{ J VBT 5 -5—4
1 v 2 7% 2°
(0.3063 - log(2)+ — + — - - =
2 12~ 240 1512~ 5760 15840
- + arg[ —] +argizg)
—1)* (2 — z0)* z°
0.346572 —i|n |- 0 —DSlng[z.;.}+D52‘ 2 o) 7
2 i k

Integral representations:

1 » S o p. o2 d
(0.3063 - log(2)+ — + — + +

2 12~ 240 ~ 1512 5760 = 15840

21
= 0.346572 - D.EJ - dt
1
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l 2 22 23 2-4 25
= (0.3063 -log(2N+ — + — + + + =
2 12 240 1512 5760 15840

0.25 [u-w [(-s) (1 +5)

0.346572 -

ds tol

ET Sty [(l-s)

And:

-1/4/((((((0.30630-In(2))/2 + 2/12 + 272/240 + 2"3/1512 + 2"4/5760 +
275/15840)))))+322-1/golden ratio

Where 322 is a Lucas number

Input:
1 1
= = 7 3 =t 322 - -
4(10.3063 -log2p+ L+ £ + 2+ 2, 2| ¢
2 12 240 1512 5760 15840
logixy is the natural logarithm
# iz the golden ratio
Result:

196884.2592408927635800066612381992381217796245487794663762. ..

196884.25924.... 196884 is a fundamental number of the following j-invariant

§(1) = g1 + 744 + 1968844 + 214937604 + 864299970¢° + 202458562564* + - - -

(In mathematics, Felix Klein's j-invariant or j function, regarded as a function of
a complex variable 7, is a modular function of weight zero for SL(2, Z) defined on
the upper half plane of complex numbers. Several remarkable properties of j have to
do with its ¢ expansion (Fourier series expansion), written as a Laurent series in
terms of ¢ = ™" (the square of the nome), which begins:

§(1) = ¢ + 744 + 196884q + 214937604> + 864299970 + 202458562564" + - - -

Note that j has a simple pole at the cusp, so its g-expansion has no terms below ¢ .

All the Fourier coefficients are integers, which results in several almost integers,
notably Ramanujan's constant:

™18~ 640320° + 744,

The asymptotic formula for the coefficient of ¢" is given by
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e-hr.,"n

VZn3/M '
as can be proved by the Hardy—Littlewood circle method)

Alternative representations:

1
- +322 -

(10.3063 ~log@p+ 2 + 2+ 2, 2. 2 )4
2 12 240 1512 15?50 15840

B |~

1
322 - - -

¢ 4l i . SO L, e
4[2 38068 ok, )+ 12 " 220 © 1512 ' 5760 ' 15 840}

1
- +322 -

(2 (0.3063 - log2) + £ + IR, L LA )4
2 12 240 1512 15?50 15840

B |~

1
322 - - -

¢ 4[51 (0.3063 + Lij(-1n+ % + i + ﬁ +$:D + 152;0}

1
- +322 -

(10.3063 ~log2n+ 2 + 2+ 2, 20, 2 )4
2 12 240 1512 5{5‘3 15840

B |~

1
322 - - -

¢ 4(1(03063-2coth @)+ 2+ L4 B 20, 2
2 g 12 240 1512 5760 15 840

Series representations:

1
- +322 -

(2 (0.3063 - log(2) + 2 + I LT A, )
2 12 240 1512 S?ISIID:I 251584EI

B |~

1
322 - 24 ,k
arg{2-x) (=172
~0.346572 +in [ e J +0.5logi)-0.5 )"

—xf

k

1
- +322 -

(1 (0.3063 - log(2) + 2 + O LTS s 4
2 12 240 1512 5760 I:]I.ESE!“-‘H:I

=

1
322- -+

1
)]
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1
- +322-

(1 0.3063 ~log(2y + 2 + LI L S i}a,
2 12 240 1512 576D C}Szﬂgl:l

B |

1
322- -+

i
- 1 (2 2
+0.5 logizo) - 0.5 2 :’zl “2#

[ 2
—nmtg{— +argizn )
*"I:l] 2

—0.346572 +inm

2m

Integral representation:

1
- +322 -

(2 (0.3063 - log(2) + 2 + e L L'H

ol

240 1512 5760 15840
1 0.72135 i
322~ - - for -1
?  jx—0.72135 [ietr Dol T) 4,

b [{1-s)

We have also:

In((((-1/4/((((((0.30630-In(2))/2 + 2/12 + 2/2/240 + 2/3/1512 + 2/4/5760 +
215/15840)))))+322-1/golden ratio))))

Input:

1 : 322-

Dgl- + Mg
¢

2 3 4 g
4(10.3063 -log@n+ £ + £+ 24 L, 2|
2 12 240 1512 5760 15840

log(x) is the natural logarithm
#is the golden ratio
Result:
12.19037131852096083796367055439415562013454512074538871531...

Result:
12.1904. ..

12.1904... result equal to the black hole entropy 12.1904

Alternative representations:

1 1
log| - +322- —|=
[ (10.3063 ~log(2) + 2 + 2+ 2, 20, 2 )4 '1’]

2 12 240 1512 5TED 15840

lng{BEE—

1 1
¢ 42 [D.3D53—lug[2}}+£+i+i+i+i}
2 12 240 1512 5760 15 840
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1 1
log| - g | B
[ [DBD&B—IDg[E}H—...EE +i+i+i}4 ¢
240 1512 57RO 15840
1 1
log(a)log,|322 - — - . -
¢ 4(20.3063 - 1og[2}}+_+i+i+z_+ 2 )
2 240 1512 5760 15 840
; . 322
Dg 2 + - —|=
(1 0.3063 - 10g[2}}+ R AR O G )4 ¢
2 240 1512 57RO 15840

. 1 1
—Lii|-321+ =+

¢ ", 2 % K gk ek
4{ (0.3063 - log(2)) + = +z4n+151z+5?m+15340}

Series representations:

1 1
log| - +322- —|=
2 3 4 3
[-1 [D.3D53—10g[2}}+£+2—+2—+2—+2—}4 ¢
2 12 1512 5760 15840
1 [321 (0.00215933 + #(-0.691587 + log(2y) - 0.00311526 103’[2}}}
G .
8 ¢ (—0.693145 + log(2))
(— 1) ¢~5:77144k {D.Duz15933+m—n.69158?+1ng:2n—n.nn3115261.:ug¢2: -k
i #(-0.693145+log(2))
k=1 k
1 : 322 :
0g| - + - ==
2 3 4 5
[ (306 log(ne 24 2 g 2 g 2 +2—}4 ¢
2 12 240 1512 5TED 15840
arg{':' E23145 -log(2 )+ (~222. G340, KbA 145 15822 lng.:z;_xl.:.ngn}
& {-0.503145+log(2))
2inrm +log(x) -
2
0603145 —lo Zi2 )+ (—222. 603 4x (0. 593145 -loz(23)+322 lagi2y) ¢
w (— 1]' X { }
Z & (-0.62031454log(2)) Ft
k=1 k
| : 322 :
Gg T + - — |=
2 3 4 5
(1103063 -logi2p+ L + £ + 2, Z_, 2 )4 ¢
2 12 240 1512 5TED 15840
—fr+arg[ 322I:EI.IIIEIZ15262+dll:—0.l591592+b:-g1233—0.0031055911:-312]]] +arg(zg)
#(-0.603145+log(2)) =
2im |- +
2
1) 2= {0.693 145 -log(2)+ (-222.693+322 logl2)H0 . 623145 —1ng<2nz.;.z}k
. o & (-0.693145lo g2
log(zg) - f)_‘

k=1 k
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Integral representations:

1 1
log| - +322- - (=
(1 {D.SﬂﬁS—lng{E}}+i+£+i+i+i]4 ¢
2 12 240 1512 5760 15840
322 (0.00215262 +4 {-0.691592+4102(2))-0.00310559 loz(2))
f # (-0 693145 +lox(2)) b 13
1 t
1 ! 322 - .
0 e + -~ |=
(3 {0.3053—105{2}}+5+£+i+i+ 2° )4 ¢| Zim
2 12 240 1512 5760 15840

-3.77144 s eyl 000215933 44 (-0, 62158 7+log(2)1-0.00311526]log(2) |5
f‘imﬂ'e e l'{l+s}{ #(-0.603145+log(2)) ] p
5
—f cady Il-s)
for-1<y<0

Now, we have that

For x =2, we obtain:

e"-2 + 2e”-32 + 2eM-162 + 4e-512 + 5e-1250 = 1/4*sqrt(P1/2) — 1/12 + 2/252 —
4/264 + 8/72

eN-2 + 2eM-32 + 2eM-162 + 4en-512 + 5e7-1250

Input:

1 .. 2 2 4 5
ot e e +

EE 232 1?162 512 EIESU

Decimal approximation:
0.135335283236638020225097683323930645215943476102340153135...

0.13533528323...
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Property:
5 4 2 2 T i
PIZSI:I + P512 + f162 + E + —2 Is a transcendental numper

e

Alternate form:
5+4f?38 + 21“1088 + 2{1218 +f1248

f125I:I

Alternative representation:
I S 4 5

— 4+ — + - + =
2 AT im ¢ st e
1 2 2 4 5
- + - f
exp’(z)  exp(z) exp'®z exp’m  exp Pz

1/4%sqrt(Pi/2) — 1/12 + 2/252 — 4/264 + 8/72

Input:
r 1 2 4 8

1
™ e apes

| ar
a\2 12 252 284 72

Exact result:

1w

+
924 4

Decimal approximation:
0.333891304891645625572533431164151219396436113139012852349 .

0.33389130489...

Property:

Il_
19 2
924 4

I1s a transcendental number

Alternate forms:
38+231v2r

1848

19v2 +231vr
9242
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Series representations:

"
]
-
o0
=
WO
=
]
|
|
—
|
e}
-+
A
3
.
I
I
—

3 (2 2ot

k!

ey
"
]
B
+
oo
=
w0
=
5]
B3]

SRt 2 24m F-L - 51
+ - -
12 252 264 72 024 8 v

*
=
[
I
2 #]
=

(en-2 +2eM-32 +2e7-162 + 4eM-512 + 5e7-1250)x = (1/4*sqrt(Pi1/2) — 1/12 + 2/252 —
4/264 + 8/72)

Input:

[1 2 2 4 5] 1 = 1 2 4 8
et Ml o + + X=— R R e e e e
o2 32 162 512 0 1250 4\(2 12 252 264 72

Exact result:

[ 5 4 2 2
+ +—
FIESD .:=512 EIISE 32

Plot:
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Alternate form:

—

b2
2x 2x 4x Sx \Iz

x 19 0
— +—— + - + - -— =
2 32 62 512 1250 4 924

Expanded form:
|
2x 2x 4 x Sx 19 \I

X
. s o + + = —+
1l=,2 1l“32 I[“162 .:=512 leSD 024 4

SRR -|

Alternate form assuming x>0:

T
[5+4f?3$ +2{=IDSS +2¢=121$ +f124$]x 19 \( 2

1250 924 4

Solution:
x = 2.4671

2.4671

(e1-2 + 2e7-32 + 26162 + 4e7-512 + 5e7-1250)*((((e*1250 (38 + 231 sqrt(2
m))/(1848 (5 + 4 7738 +2 A 1088 + 2 e 1218 + e71248))))) = (1/4*sqrt(Pi/2) —
1/12 + 2/252 — 4/264 + 8/72)

2 4 5 ¢'230 (38 +231V2r)

f:z 1[“32 1[“162 % f512 * f125III 1848 [5_'_4{,?38 _'_EEIEISS +2{,1218 +f1248] =
1 f&> 1 2 4 8

2 127252 264 72

+
4% 2 12 1252

Result:
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True

(e1-2 + 2e7-32 + 26162 + 4e-512 + 5e7-1250)*((((€21250 (38 + 231 sqrt(2
m)))/(1848 (5 + 4 ¢738 + 2 ¢A 1088 + 2 e*1218 + e21248)))))

Input:
1. 2 2 4 5 e (38 +231V2nr)
[; x ﬁ i3 L162 = 512 4 I“1251:1] 1848 (5 + 4 078 + 2 01058 | 91218 1248

Exact result:
(0 rtigs tar t g et (384231 2n)

o A reraoF + =5+
J250 T E12 T Je2 T 3zt 2

1848 (5 +4e™% + 201058 £ 21218 4 012%)

Decimal approximation:
0.333891304891645625572533431164151219396436113139012852349 .

0.33389130489...
Property
[:.1% + !5%+ % +% ¥ PLE}I,IESD [38+2311.,-"E]

I1s a transcendental number

1848 (5+4e7% + 21058 £ 21218 4 129

Alternate forms:
38+231vV2nr

1848

pr—

1w

+
924 = 4
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85 19 £78

¥
024(5 +4 o738 4 2 1088 | 9 1218 +¢=1248} 231(5 +4 o738 4 3 p1088 | 9 1218 +¢=1248}
19{1088

462 (5 . B L L T P +¢=1248}
lgflzlﬂ

462 (5 +4p738 L9 G088 9 1218 +¢=1243}

m
10 1248 > 2

+
924[5+4f?38 +2¢=IDSS +2{.1218 +f1248} 4[5_'_4‘“?38 +2¢=IDSS +21‘.‘1218 +f1248}

7
RN Q088 |1
2 2

+
5+4f?38 +2f1088 +2f1218 +f1248 2[5_'_4‘“?38 +2f1088 +2f1218 +f1248}

JRESLINE 1248 [
2 2

+
2[5_'_4‘,?38 +2f1088 +2f1218+f1248} 4[5_'_4‘,?38 +2f1EISS +2f1218+f1248}

Series representations:

(7 + 35+ 567 + =13 * o) (€2 (38 +231V 2 ))

1848 (5 +4 ™% + 21988 1 201218 4 01299)

18 14— !
— 4 = —1+2F2‘[—1+2ﬂ'}_k[2]
k

k=0

024 B8

1 2 2 4 3
(Z+5+ 3% + =5 + o) (€ (38 +231V2x))

1848 (5+4 ™% + 2157 + 21218 4 212%)

19 1 il -1F-1+2m™* [— l}k

— + =y -1+2nr 2

924 B e k!

(5+ 3+ 58 + 55 + e (€7 (384 231V 2 ))

2
e

1BAR (G Aig N 2 AN g 1210 1250)

9 1 o L) er-sokat
TS =g K for not ((zgeR and —e <
9 = !

("2 + 2732 + 2eM-162 + 4e-512 + 5eM-1250)*((((e* 1250 (38 + 231 sqrt(2
T)/(X* (5 + 4 eMT38 +2 e 1088 + 2 e 1218 + e21248))))) = 0.33389130489 ))))

Input interpretation:
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299 (38 + 231 V2 )

it M

[1 2 2 4 5 ]
27 27 62 5 L512 +f125|:|

£

0.33389130489

Result:
5 4 2 2 1 1250 of
[_PIESD+E+E+E+P_E}‘“ [38+231 Efr}

[5_'_4‘,?38 +2f1088 +2f1218 +¢=1248}x

Plot:

1 |

e = R000 | 000

— 0.33389130489

Alternate form:
38423142

X

= 0.33389130489

Alternate form assuming x is positive:
1.000000000 x = 1848.000000 (for x « 0
Expanded form:

231 V¥ 25

[5_1_4‘,?38 +2f1088 +2f1218 +¢=1248}x

462 1218 2 1

462 ¢'°%8 21

= 0.33389130489

I‘[5+4¢“?38 +2f1l:l$8 +2f1218 +0124S}

+
[5_'_4‘,?38_'_2‘“1088_'_261218 +£‘124S}I [5+4f?38 +2F1EISS +2£‘1218 +£‘124S}I

9240738 21 1155+ 2

+
[5+4f?38+2f1088+201218 +{“124S}x [5+4f?38 +2f1088 +2f1218 +{“124S}X

384’1248 ?6{“1218

+
[5_'_4‘,?38_'_2‘“1088_'_261218 +¢“124S}I‘ [5+4f?38 +2f1EISS +2f1218 +£‘124S}I‘

?6‘“1088 152‘“?38

+
[5+4f?38 +2f1088 +2£1218 +¢=1248}x [5_'_4‘,?38 +2f1088 +2f1218 +¢“1248}x

190

[5+4f?38 +2f1088 +2£1218 +f‘1248}x

= 0.33389130489

Alternate forms assuming x is real:

231+ 25 38
T T —0.33389130489
X X

1848.000000
X

= 1.000000000
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Solution:
x = 1848

1848

1848+16+1/golden ratio
Input:

1
1848 + 16 + -
&

# iz the golden ratio

Result:

1
- + 1864
L

Decimal approximation:
1864.618033988740804848204586834365638117720309179805762862. ..

1864.61803398... result practically equal to the rest mass of D meson 1864.84

Alternate forms:
L (3727 e
5 (3727445 )

1864 4+ 1
P

v5 3727
T 7
2 2

Alternative representations:

1 1
1848+ 16+ — = 1864+ ———
@ 2 554 %)
1 1
1848+15+— = ]_864+_—
& 2cos(2167)

1
1848 + 16+ = = 1864 4-——
TEEE 5 T 2 sin(666 )
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Conclusion

In this paper, we highlight how from various Ramanujan mathematical functions, we
obtain the particle masses of the Standard Model, the mass value of the candidate
glueball, the scalar meson f, 1710, some values of the entropies of the black holes
and the value of the Cosmological Constant. This allows us to glimpse how
Ramanujan's mathematics, further developed and deepened, can become the
foundation of a theory that unifies various sectors of physics and cosmology only
apparently distant from each other.
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