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"I assume that u(z) is an integral function. Then the
sums of the scries (1) and (2) are defined as

J-: ¢ u (2) dz, J : g™ a%: u () dz

respectively. Since

x X X
f e u(zr)de=— [e""u {1,)] +f e (v) dr,
L] L] a
1t follows that if

lim. ¢*u(z) =0,
the summability of either (1) or (2) involves that of the other,
and the relation

(8) s=1u,+5.

Again, if both are summable, 6*u (z) has a limit for

2 =00, which ean only be zero; so that (3) must be true.

But it can be shown that if (2) is summable, (1) must be
8o. The converse is not true ; if, for instance
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Thence:

fxe'“u (z) da =— [e”‘u t):Lx+ f e "u' (x) dz,

w=R[; 3% 3220
ta=0n!pg p!

=e" sine
For x =8, we have that:

e”8 sin (e"8)
Input:

¢” sin(e®)

Decimal approximation:



1197.638538846852199821934120923324179692699044826013248228 ..

1197.6385...
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Integral representations:
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result practically equal to the rest mass of Sigma baryon 1197.449

n! is the factorial function
Juizis the Bessel function of the first kind

More information »

Iixiis the gamma function



Furthermore, we have, calculating the eleventh root and multiplying by 10" GeV:
(((e"8 sin (e"8))) /11 * 10"19 GeV

Input interpretation:

|
]‘1] et Sil‘l[fs] 10%° Gev

Result:
1.905 - 10 Gev
Unit conversions:

1.905 - 10°% ev

1.9047930...* 1019GeV practically near to the mean value 1.962 * 10"’ of DM
particle that has a Planck scale mass: m = 10" GeV

From 0.0814135 and 1.227343217 that are two Ramanujan mock theta functions, we
obtain:

(1.9047930 + 0.0814135) / 1.227343217 = 1,6182975328

Indeed:

Input:

\ff sm[e | 107

Exact result:

,—

10 000 000 000 000 000 000 ¥ 1\( sinfe®)

Decimal approximation:

1.9047930448186736260066428802465957333663060544821008... « 10

Series representations:
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11/ ¢ sin(¢®) 10 = 10000 000000 000000000 ' 2 /1! 11/ S0 ke’
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n! is the factorial function
Juizis the Bessel function of the first kind

More information »

Integral representations:
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Iixiis the gamma function

And:



(((e"8 sin (e78))))"1/14
Input:
M,III e Sil‘l[f‘s]

\

Exact result:

|
e M7 1.:|II sinfe®)
Decimal approximation:

1.659129982496649247779052120101039323912136416274858681573 ...
1.65912998.... is very near to the 14th root of the following Ramanujan’s class

invariant Q = (Gss/Gro1/5)° = 1164,2696 i.c. 1,65578...

Series representations:
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n! is the factorial function

Jniz)is the Bessel function of the first kind

More information »

Integral representations:
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We have also that:
2472 + e”8 sin (e"8)
Input:

242 4 o° Sil‘l[f‘s}

Exact result:
576 +&° Sill[.l‘.’s]

Decimal approximation:

1773.638538846852199821934120923324179692699044826013248228 ..

Iixiis the gamma function

More information »

1773.6385.... result in the range of the mass of candidate “glueball” f,(1710) and the
hypothetical mass of Gluino (“glueball” =1760 + 15 MeV; gluino = 1785.16 GeV).

Series representations:

L e LS (1t Bk
24" +¢" sinfe” | =576 + ¢ Z‘—
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e (2 k!

n! is the factorial function

Juizis the Bessel function of the first kind

More information »

Integral representations:
1

24% + % sin(e®) = 576 + EIE‘J cos(e® t)dt
0

i .|:“16 i oaby F—!'ml."-:di s)4s
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Iix)is the gamma function

More information »

And:
(((24"2 + e”8 sin (e"8))))"1/15

Input:

|'
l,i( 242 4 & Sil‘l[fs]

Exact result:

.'
l,i( 576 +¢° Sj.ll[fs}
Decimal approximation:

1.646610982748644028610952777831808242051804137376419935147...

2
1.64661098.... = {(2) == = 1.644934 ...

10



Series representations:
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n! iz the factorial function
Jyiziis the Bessel function of the first kind

More information »

Integral representations:

1{/242 + e’ Sin[f‘s}

r =
15/ 576 +rlﬁj CCIS[(“S t}dt
i

18]
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Iixiis the gamma function

More information »

Now, we have that:
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Some particular cases of the formulaee (1)—(&) arc inter-
esting, Thus

L cosar= Lsinaxr=0,

L (cos’ar)™= L (sin’az)™ = - j (cos’z)" dx
T Jo

T A
¥ 2

=‘Jwr(§+1)'

if m> 0; and if 2n is a positive integer

Thence:

2

m+1
1 (" Yot w r(=3)
= f, (cos’x)" dx P (§+l)'

We obtain for m = 2:
gamma (3/2) / sqrt((((P1* gamma ((2)))

Input:
-
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Iixiis the gamma function

Exact result:
1

2

Decimal form:
0.5

0.5
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for (zg

'
[ his the binomial coefficient
m |

£isthe set of integers

argiz) is the complex argument

|x] iz the floor function
(@i is the Pochhammer symbol (rising factorial)
iisthe imaginary unit

K iz the set of real numbers

More information »




. 1 3x 32 ]
B L

d
r{g} EXP[ {=1+x)logix) &

A w(2) \/{uEll':_“ﬂ"I]Dﬂxmx?T

logix is the natural logarithm

For m =3:
gamma (2) / sqrt((((Pi* gamma ((2.5))))

Input:
I(2)

A w[(2.5)

Iixiis the gamma function

Result:

0.489336...
0.489336...

Series representations:
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£isthe set of integers

argiz)is the complex argument

|x] iz the floor function
(@) is the Pochhammer symbaol (rising factorial)
iizthe imaginary unit

K iz the set of real numbers

More information »

Integral representations:

2y 1 "1 1
o J log(—]d’t
0 t

\"nF[E.S} \/”Jn-llﬂgl's[rl}‘“

ri2 1 :
L Jmﬁ tdt
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Form=25:

gamma (3) / sqrt((((P1* gamma ((5/2)+1))))

Input:
r'(3)

nr[g - 1}

15



Iixiis the gamma function

Exact result:

2

13

}T3'I4

Decimal approximation:

0.618966229989182849498852751892010926919043801229940544773...
0.618966229... result very near to the reciprocal of the golden ratio

Property:

2

15
is a transcendental number

}T3'I4

Series representations:
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e

£isthe set of integers

argiz) is the complex argument

|x] iz the floor function
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Integral representations:

I3 1

[z +1) _ [ Etog?(2) at

Lllngz(%]dt

: = |' e [
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\/nr[g - l} ,Jfrj;‘”f'r t3/2 dt

dt

i L-jl {(=14+x) 24 log(xidx

I3

\/}r[g +1) u'll EXP[ fira" ,.;x],,r

3 |Ln
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Form=8:
gamma (4.5) / sqrt((((P1* gamma ((5)))))

Input:
r4.5)

\ 7 T(5)

Result:

1.33956...
1.33956...

Series representations:

17

(@) is the Pochhammer symbol (rising factorial)

iizthe imaginary unit

K iz the set of real numbers

More information »

Iixiis the gamma function



(4.5 -z M*zg)
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= 1
R C) R R Z:"'ﬂ[z ][—1 sxrGy*
k
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n[(5) Yy -1+xI(3) Z:‘:D T { 2].1.;

I
[ . iis the binomial coefficient
m)

£ is the set of integers

argiz)is the complex argument

|x] iz the floor function
(@) is the Pochhammer symbaol (rising factorial)
iisthe imaginary unit

K is the set of real numbers

More information »

Integral representations:

r4.5) B 1 ‘llogg'S[l]d’t

izl _ Jrrjt;llug“{rl}dt jﬂ

Ir4.5) 1 j‘mf_[ [‘3'5 -
4]
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- 4.5
pas=asads
r4.5) P =14} logix)

A (5 \/ |'—4+x+x 4 4x |.l]n:\g-:xil:!xﬂ_

Form=13:
gamma (7) / sqrt((((P1* gamma ((7.5))))

Input:
r7)

A wO(7.5)

Iixiis the gamma function

Result:

9.39055...
9.39055...

Series representations:

{7z " r“"qz.;.:

'\I,'Il'r[?.E]' -1 +aT(7.5) Zk [ ][ 1+}Tr[?5]']'

I'i7) r(7)
= = TET
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exp{ml—s—“v’_ 2&::0 o
forixeRandx <0
{72 [*)izg)
re7) Theo — @

s Fryy ; F or n

-1F (~1em ez - 1)
\KT?'.S} -1+a0(7.5) Z:L,:, k! % =

njy. 4 : oo
iz the hinomial coefficient
m !
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£isthe set of integers

argiz)is the complex argument

|x] iz the floor function
(@) is the Pochhammer symbaol (rising factorial)
iizthe imaginary unit

K is the set of real numbers

More information »

Integral representations:

r(7) 1 rll 5[1J 2
= 0 | — |«
; Jo n
y 1I(7.5) \f IDIIUE.' jd’t

I'['?']- 1 o
ogue ( et t8 at

| f Jo
"III }Tr[?S} \IH_ENF_E t6.5 dt

Bl =G4+ +13+14+15+1’5 d

L7 e lovgx)

'1."|}Tr[?.5} ‘j 1 6.5 F51+1'r5:!1

l':' (=1 +4x) loglx) T

More information »

We note that the values of m: 2, 3, 5, 8 and 13 are all Fibonacci’s numbers. Now, we
add the results obtained and carry out various calculations and observations on what
we get.

gamma (3/2) / sqrt((((P1* gamma ((2))) + gamma (2) / sqrt((((Pi* gamma ((2.5))) +
gamma (3) / sqrt((((Pi* gamma ((5/2)+1))) + gamma (4.5) / sqrt((((P1* gamma ((5)))
+ gamma (7) / sqrt((((P1* gamma ((7.5)))

20



(0.5+0.489336+0.618966229+1.33956+9.39055)

Input interpretation:
0.5 +0.489336 + 0.618966229 + 1.33956 + 9.39055

Result:
12.338412229

12.338412229 result that is very near to the black hole entropy 12.1904 that is the
result of In(196883)

log(196883)
12.19036492265709345876645557600490542971897381806124467083...
12.19036492....

log(196 883) is a transcendental number

We have that:
(0.5+0.489336+0.618966229+1.33956+9.39055)"1/5

Input interpretation:
v 0.5 + 0.489336 + 0.618966229 + 1.33956 + 9.39055

Result:

1.652920...
1.652920... is very near to the 14th root of the following Ramanujan’s class invariant

Q = (Gsos/G1o01 /5)3 =1164,2696 i.e. 1,65578...

11 * (0.5+0.489336+0.618966229+1.33956+9.39055)"2

Input interpretation:
11(0.5 + 0.489336 + 0.618966229 + 1.33956 + 9.39055)"

Result:

1674.600579660104232851
1674.6005.... result very near to the rest mass of Omega baryon 1672.45

21



27%2 +11*(0.5+0.489336+0.618966229+1.33956+9.39055)"2

Input interpretation:
272 +11(0.5 + 0.489336 + 0.618966229 + 1.33956 +9.39055)

Result:
1728.600579660104232851

Repeating decimal:
1728.600579660104232851

1728.60057....

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

We can to obtain, calculating the eleventh root and multiplying by 10" GeV:

(((((27*2 +11*(0.5+0.489336+0.618966229+1.33956+9.39055)"2)))))"1/11 * 10"19
GeV

Input interpretation:
272 +11(0.5 + 0.489336 + 0.618966229 + 1.33956 + 9.39055)° - 10'° Gev

Result:

1.969 » 10" Gewv .

1.969 * 10°GeV practically near to the mean value 1.962 * 10" of DM particle that
has a Planck scale mass: m = 10" GeV

From 0.0814135 and 1.227343217 that are two Ramanujan mock theta functions, we
obtain:

(1.969 + 0.0814135) / 1.227343217 = 1.6706113429 result very near to the value of
the formula:

m,, = 2 X %mp =1.6714213 x 1072* gm
22



that is the holographic proton mass (N. Haramein)

Unit conversions:

1.969  10°° eV
3.155 G|

3.155 » 107 |
3.155%10°J

Now, we have that:

23



according as 2n=2k+1 or =2k But
L (cos )™ = L (sina)™"* =0.

Some of these results may be easily deduced from first

principles, Thus, e.g., if L cosz is determinate, it must, by 11,
be equal to

L cos(x+ )=~ L cosz,
and therefore =0,

Again
Gf cosax dr = 0,
0
o 1
G J. sinax de = -,
a a
¢ f (cosx)™! do =0,
&0 i
G f (sinz)*" dy = ] (cosz)™ ' da
Q 0
_ 2.4...2k
T 85,2k +1°7
Again G j cosazx (cosz)* dr =0,
Gf sinaz (sinx)** dx
. rrcos aw (cosu)™* du
sindaw J,
_ T r(2k+1) .
T 2™sindar D(k+1-4a) ' (k+1+a)
2/ |

= p (2’—-&1} (43_‘1’!)‘”(4&? - au) H
provided « is not an even integer.

Thence:

fa . . di _ T L (ﬂk -4 I) ,
GJ" sinaz (sinz)*dr = 2*sindar T'(k+1-1a) T (k+ L+ 3a)

24



_ 2k !
a(2’—=a’) (4'—a")...(4%" — o)

Fork =2, a= 3, we obtain:
(2*%2)! / (((3(272-372) (472-372) (4*272-3"2)))
Input:

(2 x 2)1
(3 (22 - 32| (4% —3%) (4% 22 —3%)

Exact result:
8

245
Decimal approximation:

-0.03265306122448979591836734693877551020408163265306122448. ..

-0.03265306...

Series representation:

(2 x 2)! 1 2[4—.71.;.1*‘ )1 + ng)
(4% -3%)(4 2% -3%))3(22-3%) 735 & k!

Integral representations:
(220

1 R
=—-— e ' dt
(42 -32) (4 22 —32)) 3 (22 - 37) 726

(2x2) 1 fll 4[1}.5“
=—-— o] =
(4% - 32)(4x 22 - 3*)) 3 (2% - %) 735 Jo E

2. 2)! - I
=_—{ et ttat- — 3
({42 -3%)(4 22 -3%))3(2% - 3% 735 )1 735 s i5+kyk!

25

n! is the factorial function

£isthe set of integers

More information »

log(x) is the natural logarithm



More information »

We note that:
1.0061571663 * -1/2 * 1072 * (2*2)! / (((3(2"2-3"2) (4"2-3"2) (4*2"2-3"2)))
Where 1.0061571663 is a Ramanujan mock theta function

Input interpretation:

1 (2 2)
i 1.0061571663 (1) - 10°

(3(2° -3%))(4* - 3%) (427 - 37

n!is the factorial function

Result:

1.642705577632653061224489795918367346938775510204081632653...

2
1.64270557..... = {(2) = ”? = 1.644934 ...

Series representation:

(1.00615716630000 (1) 10%)2 - 2)! & 4 -ng) T2 +ng)

~ 0.0684460657346939
2((3(2* -37))(4* - 3%)(4 2° - 37)) k%'n ki

£isthe set of integers

More information »

Integral representations:
(1.00615716630000 (-1) 10%}(2 - 2)!

2((3{2% - %)) (4% - 3%)(ax 22 - 3%))

]

ettt ar

_ 0.0684460657346939 [
Ja

(1.00615716630000 (1) 10%) (2 - 2)!
2B (< a2 = P ax 2% 232

o IR
— 0.0684460657346939 f log [E}Jt
Jo
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(1.00615716630000 (-1) 10%)(2 - 2)!
2((3(22 - 32)) (4% -3%) (4 22 -3%))

(-1
5+k}k‘

0.0684460657346939 [

% gt + 0.0684460657346939 2‘
W]

logixi is the natural logarithm

And:
((((-60* (2*%2)! / (((3(272-372) (42-372) (4*272-3"2))))))) * 10719 GeV

Input interpretation:
(60 d)] 1% 10'° Gev (gigaelect:
(32 gy = P 2a?) -

Result:

1.959x 10" GeV (gigaelectronvolt

1.959 * 1019GeV result practlcally near to the mean value 1.962 * 10"’ of DM
particle that has a Planck scale mass: m~ 10" GeV.

And, as previously:

(1.959 +0.0814135) / 1.227343217 = 1,66246366276

Input:
(2= 2)!

(3(22 ~ 7)) (4% - 3%) (ax2? =39

n!is the factorial function
Exact result:
26
49
Decimal approximation:

1.959183673469387755102040816326530612244897959183673469387...
1.95918367...

Series representation:
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B0 (2 - 2)

_iz‘[‘]- i‘in'l- r [1+i‘i|:|]l
[3[22 3%)(4* -3%) 4 22-3%) 9=

0y and

£is the set of integers

More information »

Integral representations:
J

i - 4(
(3(27 - 3%)) (4% -3%) (4 22-3%) 49 ol

) 60(2 - 2) B _J o (_]‘“
(3(22-3%))(4*-3%) (4~ 22 -37) 49.)o e

(3(2%-3%)) (42 —33)(4 22-37) 49

60 (2 - 2)1 4 oo 4 & 1
: j Jﬁ“+f245kw
1 gk:n[ +ky k!

logix is the natural logarithm

For k =5 and a = 13, we obtain:
2*5)! / (((13(272-13"2) (472-1372) (4*572-13"2)))
Input:

(2=5)!
(13 (22 - 13%)) (4% - 13%)(4x5% - 13%)

n! is the factorial function

Exact result:
8960

55913
Decimal approximation:

-0.16024895820292239729579883032568454563339473825407329243...
-0.1602489582...
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Series representation:

o ':1|:|-J:I|:|]kl_':k:l':1-l-\.ll|:|]
(2« 5)! Yheo —

(47 -13%)(ax5% -13?))13 (2% -137) ) 22644765

£is the set of integers

More information »

Integral representations:
(2 » 3)! B

1 "0
(47 -13%)(ax5% -13°))13 (2% -18%) 22644765 L .

- E_1I:I At

(2 5)1 1 fll mmﬁ
= — 0 =
(4% ~13%)(4x5% -13%)) 13 (22 - 13%) 22644765 Jo © |t

Ew ':—l]k
(2 x 5)! 1 [‘w 0 4, k=D (114k)k!
= - e TR T e h
[[42 i 132}[4 [ 132]] 13 [22 i 132] 22644755 4 ‘ 22644 765

logixy is the natural logarithm

Note that:

“10 * (2%5)1 / (((13(272-1372) (472-1372) (4%5°2-1372)))

Input:

(2 =5)
-10

(13 (22 ~13%)(4* - 13%)(4x5% -13%)

n! is the factorial function

Exact result:
89600

55913

Decimal approximation:
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1.602489582029223972957988303256845456333047382540732924364. ..
1.6024895.... result very near to the electric charge of positron

Series representation:

(10-np 1k [‘:k]-: l4ng )
10(2  5) 2% W

(13(22 - 13%))(42 - 132) (4 52 -137) = 4528 953

£isthe set of integers

More information »

Integral representations:
102 =5

(13(22 -13%))(4% - 13%) (4 5% -13%) 4528953 Jn

10(2 - 5)! ) J x (l]dt
(13 (2% - 13%))(4% - 13%}(4 52 -13%) 4528953 Jg "

i 11"lc
102 - 5) B 2 I'w £ 410 2 20 [ {114k ) k!
(13 (2% - 13%))(4® - 13%)(4 5% -13%) 4528953 ) 4528953

log(x) is the natural logarithm

More information »

(<12 * (2%5)! / ((13(2°2-1372) (4°2-132) (4%572-13"2))))))) * 10°19 GeV

Input interpretation:
(25 12 ; |
[_12 ) ll:l GeV (gigaelactron
(13 (22 - 13%)) (4% - 13%)(4 =52 - 13%)

Result:
1.923 10" GeV (gigacsle: -

1.923 * 1019GeV result practlcally near to the mean value 1.962 * 10" of DM
particle that has a Planck scale mass: m~ 10" GeV.

And, as previously:
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(1.923 +0.0814135) / 1.227343217 = 1,63313201412

Input:

(2 =5
-12

(13 (22 ~13%))(4* —13%)(4x5% ~13%)

Exact result:
107520

55913
Decimal approximation:

n! iz the factorial function

1.922987498435068767549585963908214547600736859048879509237 ...

1.922987498...

Series representation:

122 = 3)!

(10-np F ikl l4ng )

4 E’f:l:l ket

T4

(13 (22 - 132)) (42 - 133} (4 - 52

Integral representations:
122 «5)

7548 255

£is the set of integers

More information »

-f i_1I:I dt

(1322 - 132))(42 - 132)(4 - 52 - 13?)

12 (2 = 3)!

4 J'm
7548255 Jo ¢

T (13(22 —132))(42 - 13%)(4 - 52 - 13?)

122 - 5)

4 1 qofl
j log (—]dt
7548255 Jo t

(1322 - 13%)) (4% - 13%) (4 5% - 13%) -

o (=1F

4 oy 5 4 Lo [11+)k!

I e T dt+ ———
7548255 N 7548 255

logix is the natural logarithm
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For k=8 and a =21, we obtain:
((((@2*8)! / (((21(272-2112) (472-2112) (4*872-2172)))))
Input:

(2 8)!
(21 (22 - 21%)) (4% - 21%)(4 x8% - 21%)

n! is the factorial function

Exact result:
7970586624

274873
Decimal approximation:
« More digits
-28997.3428601572362509231536018452157905650973358605610591...

-28997.34286....

Series representation:

o flﬁ—::njlkr':k]-:l-u:l,:,]
(2 8)! Yo T o

(4% -21%)(4x 82 -21%)) 21 (22 - 21%) 721541625

£isthe set of integers

More information »

Integral representations:

(2 8y 1 J"“ _rtlﬁdt
(4% -212)(4 82 -21%))21(22 -213) 721541625 o

(2.8 1 fll 16( }”
= — la] =
(4% - 217%)(4 - 8% - 21%)) 21 (2° - 21%) 721541625 Jo © \t)*

-1

(2 8)! 1 Im iR Eki‘um;.k!
1

(4% =21%) (4% 8% - 219)) 21 (22 - 213) ~ 721541625 . 721541625

logix is the natural logarithm

More information »
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And:

((((2%8)! / ((21(272-2112) (472-2172) (4%872-21"2))))) * -1/(27*8)

Input:
{2-8)! (-1
[21(22-212))(42-212) (482 -212)
27 -8

n! is the factorial function

Exact result:
36900864
274873

Decimal approximation:
134.2469576859131307913108963048389619933569321104655604588. .

134.246957.... result very near to the rest mass of Pion meson

Mixed fraction:

67882
274873

Alternative representations:

2 B

R 8)((21(2% - 21%)) (4% - 21%) (4 32-212]]:
r(17)

" 216(21 (4 -212) (42 —212) (4 - 82 _ 212))

2 B

@27 8)((21 (2% - 212)) (4 -21%) (4 - 82 - 21%))
r(17, 0)

" 216(21 (4 -212) (42 —212) (4 - 82 _ 212))

2 B

R 8)((21(2% - 21%)) (4% - 21%) (4 32-212]]:
i1ng

" 216(21 (4 -212) (42 —212)(4 - 82 _ 212))
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Iixiis the gamma function

I'ia, xiis the incomplete gamma function

(@) is the Pochhammer symbaol (rising factorial)

(((-(2%8)! / (((21(272-2172) (472-2172) (4%8/2-2172)))))*1/20

Input:
| (2 < 8)!
“ﬂ' (21(2% -21%))(4* - 217) (4« 87 - 217)

n!is the factorial function

Exact result:
20| 1001 o3/4 :r‘,l';
274 873
Decimal approximation:

1.671544374041458031109581054371556871680303096174576248305...
1.671544374.... a result practically equal to the value of the formula:

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

that is the holographic proton mass (N. Haramein)

We have also that:

1.0061571663*((((-(2*8)! / (((21(2"2-21"2) (4"2-21"2) (4*8"2-21"2)))))"1/21
Where 1.0061571663 is a Ramanujan mock theta function

Input interpretation:
I

1.0061571663 E‘llqll =

(2 = 8)!
(21 (22 - 217 (4% - 21%)(4%B2 - 21%)
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Result:

1.6411907954...

2
1.6411907954.... = {(2) == = 1.644934 ...

Series representation:

(2 - 8)!

1.00615716630000 2‘;/ -

= 16 - ng* 1 + g}
2 T

0.380928839666646 21

k=0

Integral representations:

(21 (2% = 212))(4% - 21%) (4 x B2 -

21%)

(2 -8y

1.00615716630000 2 /_
‘; (21(22 - 212)) (4% - 21%)(4 - &2

"
D.asugzssagﬁﬁﬁmﬁzl\” et gt
Jo

- 214

(2 - 8)!
1.00615716630000 21‘ N

(21(2% - 21%))(4* - 21%) (4 - &°

Vi 1
0.380928839666646 El\ﬁjllaglﬁ[EJdr
i

=312

(2 - 8)!

1.00615716630000 2‘;/ -

(21 (2% = 212))(4% - 217} (4 x B2 -

3 \A.l‘ [—l}k
0.380928839666646 21 J‘”ff toare Y
\ & 17 +kok!

35

21%)

n! is the factorial function

£isthe set of integers

More information »

logix is the natural logarithm



More information »

(((((1.006157166375 * ((((-(2*8)! / ((21(22-2172) (472-2172) (4*8"2-
2°)))))M/16)))) * 10019 GeV

Input interpretation:
|

(1.0061571663° 1‘?' -

(2= 8)!

) 10" Gev
(21 (22 - 21*))(4* - 21%) (4= 8% - 217)

Result:
1.9598666 - 10'° Gev

1.959866...* 10" GeV result practically near to the mean value 1.962 * 10" of DM
particle that has a Planck scale mass: m~ 10" GeV.

And, as previously:
(1.959866 + 0.0814135) / 1.227343217 = 1,66316925186

Unit conversions:
More

1.9508666 » 10°% v (=

(((((1.006157166375 * ((((-(2*8)! / (((21(2"2-2112) (4°2-21"2) (4*8"2-
21"2))))"1/16)))))

Where 1.0061571663 is a Ramanujan mock theta function

Input interpretation:
|

1.0061571663° 1‘?' -

(2 B)!
(21 (2% - 21%)) (4% - 21*) (4 xB? — 21%)

n!is the factorial function

Result:

1.959866600...
1.959866.....

Series representation:
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(2 - 8
1.00615716630000° 1.5/ - } _

(21 (22 = 21%)) (4% = 21%) (4 =B - 21%)

0.28819589267433 15

i [lﬁ—n.;.} i [1+ﬂ|:|}

k:III

for ((m £ or m ] ] 16

£isthe set of integers

More information »

Integral representations:

(2 - 8y
1.00615716630000° 1_?1/ - } -

(21 (22 - 21%)) (4% = 21%) (4 xB?*-21%)

—_—
0.28819580267433 1{{ f‘”ﬁ £16 gt
Jo

(2 - 8
1.00615716630000° 1.5/ - } _

N (21(2° -21%)) (4% - 21°%) (4 - 87 - 217)

| 1 1
0.28819589267433 1{{] lagm[EJJt
0

(2 - 8y
1.00615716630000° 15/ - } —

(21 (22 - 112 (42 = 21%) (4 =B -21%)

0.28819589267433 15

o (— 1}
e
\f J ‘S—‘ (17 + k) k!
logix is the natural logarithm

More information »

1/8 * ((((-(2*8)! / ((21(272-2172) (472-21/2) (4*8/2-212)))))

Input:
1 (2 x8)!

8 (21 (22 - 212 (4% — 212} (4 xB® - 21%)

n!is the factorial function
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Exact result:
996323328

274873
Decimal approximation:

3624.667857519654531365394200230651973820637166082570132388...
3624.66785... result very near to the rest mass of double charmed Xi baryon 3621.40

Series representation:

(28 =0 Kt

C((21(22 - 212)) (42 - 213) (4 32-212]]3: 5772333000

£isthe set of integers

More information »

Integral representations:
(28 1

C((21(22 -212)) (42 - 212)(4 82 -212))8 5772333000 .

{wf_fflﬁﬁ“
0

(2 8) 1 ('1 16( 1
2 - log {—]dt
((21(22 - 21%)) (4% - 212)(4 - 8% —21%))8 5772333000 Jo t

(28

C((21(22 - 212)) (42 —212)(4 82 —21%))8 B
w (-1
Zic=o {174k ket

1 [ >y .18
T e e 7 df+ ——
5772333000 .14 5772333000

log(x) is the natural logarithm

More information »

1.006157166376 * 1/17 * ((((-(2*8)! / (((21(2"2-2172) (472-2172) (4*8"2-21"2)))))
Where 1.0061571663 is a Ramanujan mock theta function
Input interpretation:

1 2 % 8)1
1.0061571663° « — |- [
17 | (21(2% - 21%))(4® -217) (4= 8% - 21%)
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n! is the factorial function

Result:

1760.7186632300288663516083352675710003477347628065902059433...

Repeating decimal:
1769.718663239028866351698335267571099347734762806592059433....

(period 26928)
1769.718663.... result in the range of the mass of candidate “glueball” f,(1710) and
the hypothetical mass of Gluino (“glueball” =1760 + 15 MeV; gluino = 1785.16

GeV).

Series representation:
1.00615716630000°% (—(2 - 8)1
(21 (22 - 212)) (4% - 21%) (4 x 8% - 212))17
IS i T
8.4583302356538x 107" )’ i
k=0

7 L oyt |
10T (1F £ OF H Uy and m 10

)1 +ng)

k!

£isthe set of integers

More information »

Integral representations:
1.00615716630000° (—(2 - 8)1
(21 (22 - 212))(4? - 21%) (4 B2 - 21%)) 17

— 8.4583302356538 %107} J‘”ﬁ 8
i

dt

1

1.00615716630000° (—(2 - 8)1 S
; — 8.4583302356538 % m‘“] lngm(;JJt
i

(21 (22 - 212))(4? - 212) (4 82 —~21%)) 17

1.00615716630000% (-2 - 8)1)
(21 (22 =212 (4 - 213) (ax B2 —21%))17

o0 LB
8.4583302356538 x 1071} f et 1% gt + 8.4583302356538 x 1011 Z‘ i i S
) (17 +k)k!

log(x) is the natural logarithm
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From Collected Papers of G. H. Hardy — Vol. VI:

L Further researches in the Theory of Diwvergent Series and Integrals.
By G. H. Harpy, M.A.

[Received, April 2, 1908. Read, May 18, 1908.]

We have that (pg.235):

More generally we may take
o F ()= ar J, (),

where p+a >0, and express .
G f zp (s:iO: mz Jo (z) dz
0

as a hypergeometric series. When —a<p<$§ we obtain a known expression of an ordinary
integral. An interesting special case is that in which p—1=a. In this case we find
=" ?

G —mix 2n+2ad
2t D'(n+a+1) " Jy ¢ w x

G f o, (z) @ da=3
0

=3 (=) _ I'@n+2a+1) o~ 4 (2n+2a+1)mi
2¢t2 i I (n+a+ 1) - mantiah 4 .

Using the formula
T (o) T (a+ 1) =T (2a) 2272 y2r,
we can reduce this series to
22T (a +{;)e("a+%)7f s@+PH@+3)...(a+n—13) (}_>"

ML g 1.2...n m?
2“e(_“+{’)”il"(a'+ %)
v (mt—1)*+4

Thence,

26 AT (5 4 1y
N (m? — 1%+

form =3, o =— 2, we obtain:

[27(-2)* exp(((2+1/2)*Pi*i)) * gamma (-2+1/2)] / [(sqrt(Pi) * (3/2-1)"(-2+1/2)]

Input:
cxp:-:2+ ]; :|.-'r 1':| ['-: -24 ];

2:
v (32 - 1) 2412
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Iixiis the gamma function

iizthe imaginary unit
Exact result:

16iv 2
3

Decimal approximation:
7.542472332656506926942339862451723085704916668677056390275... i

7.5424723.. .1

Polar coordinates:
r = 754247 radius), &= 90°

)

Position in the complex plane:

lm
e

ol | Re

10t I o
10 -5 1] 5 10

Alternative representations:

Exp[[E + %}m}i’[—ﬁ + %ﬁ Exp[sj?i}P_]DEG':_E"I‘?H]DSG':_1':2']
(Vr (32 -1)y217)22 avT

EXp[[E - é}frr}r[—ﬂ - %j _ Exp[sjzi}[l}_g
[,",l? [32 e 1]—2+1.l'2] 22 Ry
g3/

2]

[o*]
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Exp{{2+§}m}r{—2+§} \."'_exp{s’"

{G[32_1}—2+1€2}22 B 4 223,‘24As,.'znaa':t{_g,,.j],,q

(4 223028 4312 ;574312

logGiz) gives the logarithm of the Barnes G-function

(@i is the Pochhammer symbol (rising factorial)

A is the Glaisher-Kinkelin constant

Series representations:
———zD :[k F‘k:'ﬁznil
k!

qugin—x) (= leﬂn—xka"H—l—:l
EXP{”"H[ JH_ Zk:ﬂ TR

forixeRandizp & FZorzg =0 c.||-.| x <0

exp{{2+l}m}r{—2+l}_ 4VTEKP{5”}E;;=.;.
(Vr (3 -122)22

Exp{{E + l}m}r{—E + l} _
{ [32 }—2+1,12}22

, 2 ]
g 12 [argim—zg 27| -1/2-1)2 |argin-2 (2 m)] |-3-%0 f rbizg)
42 exp(*Z)( L) i ko

P :—le{—;—:lkur—ngkzD‘k
Zk:ﬂ k!
for(zpe Zorzg >0

argiz)is the complex argument

|x] iz the floor function
n!is the factorial function
K iz the set of real numbers

£isthe set of integers

Integral representations:
Exp{{E + ;}m}r{—z + %} 8vV2 nA Exp{E‘”
(Vi (32 -1)72+12) 22 Vi fe 32 dt
L
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Exp[{2+—}}n}r{ 2+—} 4ﬁexp[5j?i}jw —Ek_ufkr:k
0

[Vr— [32 -2+1 2] o2 . 5 $512

dt

|
Ior | £ 1als]
1]

Exp[[2+l}n1}r[—2+lj =,
iy +1:='_3T ?E\_Z

[1..,: [32 —2+12'|22

More information »

IH((((1/sqre((((An(((([27(-2)* exp(((2+1/2)*Pi*1)) * gamma (-2+1/2)] / [(sqrt(Pi) *
(372-1)*(22+172)D)N))

Input:
1
1+
u{p|:|:2+%]n1']rl:—2+%]
EE
\ lug v'?l:BE—l:l_E"'l-'IE

Iix)is the gamma function

log(x) is the natural logarithm

iizthe imaginary unit

Exact result:
1
1+

| lor(572)

Decimal approximation:
1.5912746589484317635445400066411535727722302880807179205_.. -
0.20279523999003103209699953850147171928561504466158608857...

Property:
1

1+ ——— is atranscendental number

Jif2555)
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Position in the complex plane:

lm

Alternate forms:

1
1+
in | logi2) 16]
2+ e +10g[3}
1
1+

\/ 51 i(m—i(9log(2)-2log(3m

1+ ,JI lng[ 16"3‘5 ]

16y 2 ]

o

Alternative representations:

: 1
1 - | = 1 i
| og[ 2R 243) cxp| 5L 10853/ 21bogG-12)
I (VRN i Ea | o3 T
\i gdi2

1 1
1+ I =1+
=4 .'E+l mi|T —.'2+l 5im 3
’10 [ .p_H 22]._'1_,_':1.--: E-::l] lcg :xp:Tll[':_Ell
\ (¥ (3%-)2Hli2)22 e =
g2



1
1+

1
=1+
/ 1 [:x'pﬂz+%l|n:':|r{—2+%] ﬂp{%]#l! 5
08| — = —yE.2 2
\ (v (3217241022 log s
g3/2
logGiz) gives the logarithm of the Barnes G-function
loggix)is the base- b logarithm
(@) is the Pochhammer symbaol (rising factorial)
More information »
Series representations:
1 1
1+ =1+

[V (32-1)7241/2)22

,J lﬂg[ﬂp{‘[z*%]”]"{-hé]]

3

lﬂg[—]_ + M] » Zzﬂ:l [31'+13|i1-'?]k

1
1+

"q/ 1ﬂg[ﬂp{!2+%]”f]r{-z+_1;_] ]

{yl? {32 _1]—2 +1/2 ]22

1 T
1+ o
1602 16iv 2 ik
. alg[—3 —x] 5 -:—ljl""[?_xrJlr
2im = +10g[x}_2k=1 -
1
1+ >
llag rf(z+g)n -2+
\ [V (32-1)72+1/2)22
1
1+
16042 160y 2 g
alg —E) {—l:lk —_ZDT(ZU
log(zo) + Q [102[—1]+lng[zg}]—2“ 5
L £ k=1

k

argizlis the complex argument
|x] iz the floor function
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Integral representations:

1 1
1+ =1+
| ||| l' A l' . ' g
|1 expl| 245 |mi| T -2+ [ 180y 2
og| ——= — EE!
| |:\.-' T -:32-1]_2*1-'2]22 \ql _[1 =dt
1 Va2
1+ | =1+ |
R 1t =
I| o [:x]:-:||2+al|:rjl|[l:—2+5l|] I| _ [-1+% Fi-s)2 T{14s)
[ = fa® =241 -2 _ o ety /
"'J [¥ (351 |12 "'l -[—J'ﬂ-'ﬂ' [{1-s) s

More information »

1.5912746589484317635445490066411535727722302880807179205... -
0.20279523999003103209699953850147171928561504466158608857...

(1.5912746589484317635445499-0.20279523999003103209699951)

Input interpretation:
1.5912746589484317635445499 +: - (-0.2027952399900310320969995)

iizthe imaginary unit

Result:
1.5012746580484317635445499 . —
0.20279523999003103209609905. .. ;

Polar coordinates:
r = 1.6041449278584719281499017 (radiu
, #=-7.262738953958388120124847°

1.6041449278.... result very near to the electric charge of positron

And:

(1.6041449278)* 1.369955709 — (0.50970737445/2)

Where 1.369955709 and 0.50970737445 are two Ramanujan mock theta functions

Input interpretation:

0.50970737445
1.6041449278 - 1.369955709 -

2

Result:
1.9427538146780028102
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1.9427538.... result practically near to the mean value 1.962 * 10" of DM particle
that has a Planck scale mass: m ~ 10"’ GeV

We have also that:

sqrt(97°3-1)+1073+10"2((([27(-2)* exp(((2+1/2)*Pi*1)) * gamma (-2+1/2)] / [(sqrt(P1)
*(3M2-DN2+1/2)D)i

Input:

|1 T 1
ﬂp:':2+5.|:r‘.|[':_2+5.|

z
v 9% -1 +10% +10° 2 :
[,'.,n'? [32 o 1}—2+1,-2}!

Iixiis the gamma function
iizthe imaginary unit

Exact result:
1600+ 2

1000 + +2+4 182

Decimal approximation:
1781.228708392114775625334597468163398515402403068140661736...

1781.2287.... result in the range of the hypothetical mass of Gluino (gluino =
1785.16 GeV).

Alternate forms:
2 — —
5[150040042 +31."182]

szﬁ—T [15+31!?}

% [15@3 + \fllz [54(3 819 + 4800 -JE] ]

Alternative representations:
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102 [Exp{{E + %}m} r{—z + % ” _

9° -1 +10% + .
2w (3=
Exp{ 5:_n} 102 o1PEGI-3/214l0gGI-1/2)
107 + 2 — +¥ -1+
4ivn |
g3/2
2 1 !
R ) 10 [Exp{{E + E}m}F{—E + E” ~

22 [[G {32 4 1}—2+1,:'2}!}

Exp{s;_J (1) 5 10°
2

10% + — ¥ -1+97
4#:'14'17]
53;2
T iy 107 [Exp{{E + %}m}r{—z +2l” _

22 [[G {32 - 1}—2+1,:'2}!}

2 Sim 2
. Ve exp{T}lﬂ 3
10°% - . +¥ -1+9
4223024 p312,1314 57]1:‘1:'?]

(4 223/24 43/2 ;5/4)g3/2

logGiz) gives the logarithm of the Barnes G-function
(@) is the Pochhammer symbol (rising factorial)

A is the Glaisher-Kinkelin constant

Series representations:
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10° [Exp{{E + é}m}r{—E +§” _
22 [[\'f? {32 = 1}—2+1,:'2}I}

o (=1F @ -xf x* {— 1}k

g 1 i10% %

argim —x 5
on | P22 5 LU
k=0
3 k (k)

o {_E —z.;.} r*izo) arg(728 - x) argimr — x)
5 ol o 0

k! 2 2
k=0

ke k k 3 1 !
s (=1FVT2TIE - x) (r-x)2 T 2{_2].&1{ 2}k2 )

v i 2 kqtk;! /

k]_:Dkz:ﬂ

k K K 1
o [ ﬂ{arg[n—x}” Iz i[_l} g b {_E}k
I i s
P 2 k!
k=0
forixeRandizpe Zorzpg >0 andx <0

107 (exp(2 )i -2+ )

8 -1 +10%+ :
22 [[\‘,I'? {32 o 1}—2+1,12}!}

( 1 ]‘1-"2 larglr—zg 2| L V/2-12 laugin—zo iz m)
e o

1 ]1,:'2 |argim—zg )2 m)]
|

1000 § [—
bty

kr_1 ok ok
zl,n'2+1|-'2[algqn—znjl.'.;znu Ll 1]' { Z}Fc (m—Zp) By

f k!

Sir
+400 4 2 Exp(?]

3 k k)
o= {_E —E-'n} I (zn) ( 1 Jl,'z (g 728z W2 mi]+ 1) 2 |mrgim—zg {2 7))

et
k=0 G
zl+1,-'2 |argi{ 728 -2 W2 m)]+1/2 |argim—zg W2 7))
0

ky ey (1 1 _ o)1 (- o2 g 2
0 a (-1 2{_2}k1 s }kz (728 —z0)! (71— 20)"? %o

2
2 ket ! /

k]_:ﬂkz:ﬂ

o {_1}k {_i}k {}T—E.'n]lsc 2.',.-_._;c

I for(zgp ¢ £ orzg =0

k!

k=01

argiz) is the complex argument

|x] iz the floor function
n!is the factorial function
K iz the set of real numbers

£isthe set of integers

Integral representations:
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m D10, 10° [Exp[[E + %}frr}r[—ﬂ + 21” _

22 (W (32 - 1772134
1000 + v 728 +

8002 r.A exp[s“zi'
iV fe' 37 dt
L

m 10, 102 [Exp[[E - ;}frz}r[—ﬂ + 21” _

22 [[“,u'? [32 4 1}—2+1.-'2}!]
-

——  400V2 exp(27) o€~ Lfeeg gy
1000 ++ 728 + 2 J '

dt

IV 0 i

m 10, 102 [Exp[[E - ;}frz}r[—ﬂ + 21” _

22 [[,",u'? [32 5 1}—2+1.-'2}!]

|
2
4':":'\,‘; -
ar A 3/2 i
ar, _.
i t

1000 ++ 728 +

-1+e

And:

_5-2772+1073+1072((([27(-2)* exp(((2+1/2)*Pi*i)) * gamma (-2+1/2)] / [(sqrt(Pi) *
(3M2-1N2+12))))i

Input:

expl(2+3 i) {241}
2
L5270 5100 4 102 2 :
(W (3% - 1)2 ey,

Iixiis the gamma function

iizthe imaginary unit
Exact result:
16002

266 +

Decimal approximation:

1020.247233265650692694233986245172308570491666867705639027....
1020.2472.... result very near to the rest mass of Phi meson 1019.461
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Now, we have that (pg.237-238):

® m* T'(a+p+1) at+p+1 at+p+2 _wf_: (12
J’o J‘(m)e—‘rwapdx=?¢+’,+l 2“1‘(&-}-1) ( 9 ’ 2 ’ C\‘.+1, 1-'2) ( )‘a

wa“ (ma) e aPdx
0

T'(a+p+1) (3m)* a+p+l a—p 1 ___'rﬁ_)m 19).
= I'(a+1) (ms+.,.s)%(a+p+1)F( 9 ) y a+ Y mE 4T (13)

In the limit for =0 this eqnation becomes
2 T{3(z+p+1) 14
PRy (s p D)} (14).

This formula holds for a+p>—1. If also p <43, the integral is convergent in the

ordinary sense ¥,

G[w J* (mx) 2ede =
0 m

Thence, we have:

2 I'iF(a+p+1)
mett P{‘%(l"'ﬁ"l'l)}

G f " J* (ma) arda =
0

Fora=-1.5,m=2 and p =0.4, we obtain:

((270.4) / 27(1.4))) * (((gamma ((1/2*(-1.5+0.4+1))))) / (((gamma ((1/2*(-1.5-
0.4+1)))))

Input:

204 T2 (-1.5+0.4+1)
1.4 1 |

2% 1(;-15-04+1)

Iixiis the gamma function

Result:
2.87202...

2.87202...
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Alternative representations:

F[El i-1.5+0.4 + 1}} 20'4 0.977273 20.4
r[El C15-0.4 4+ 1}} 714 T _ 00473736 0.659133 24
0.183532

1 0.4
r[E (-1.5+0.4 +1))2 (-1.05)1 204

M7 -15-04+1)2'4  (-14512°

(-1.5+04 + 1}} a9l 0.4 ,3.0267-3.14150

_ (.5l 74B1640i
) i . 1}}21.4 | g4 lz7Es4-3a4lsei

B Lt (B
|

n! is the factorial function

Series representations:

; : {005 Ikl 1y
r{E (-1.5+04 + 1)) 2°4 ) L

L Y. 14 k k)
r{z[ 1.5-0.4 + 1)) 2 Zm 14:453 w

(-1.5 +0.4 + 1}} 20:4

&
(-1.5-0.4 + 1}} L

-1 (005 * 27K D, ]

2k
(0.375899 + 1. 1569:}[[1+D:}+[1+G:}Ek i T

ke =ik
[ Z sz (=14 (-0.45% 2] ﬂEUm_J]
k=1 i+ !

for False forns-1+3

{-0.05-2g 1 M*)izg)

= LS for (zg £ 0F Zq )

[(; (-1.5-0.4 + 1) 2** Y. (-0.45-20 F )iz

k!

1 0.4 o
M7 -15+04+1)2%* 055,
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(-1.5+04 + 1}} P

-
—
B = b3 =

(-1.5-0.4 + 1)) 21
-1y :r‘-:+"':sin|:%:r|:—_.i+k+zz|:,:|] F':-':Jn:l—z.:,:l

k ok
0.5 Ef:l:l [—l:l.'45 == ZU} E’j:ﬂ _I:!|:__|:+|l;:|!

ZN [—|:| |:|5 - .rk Zk ':—1}-'; _|T__.;+"':5i11€ ]2._'"':_";41":+23|:|:|]r.:4';]':1—3|:|:|
k=0 s 0 =0 F{=j+)t

£isthe set of integers

Integral representations:

1 0.4 "o SN
M7 -15+04+1)2 0.5 cs¢(-0.025 m) [ 552 dt

r; c15-04+1)2"*  cse-0.225m [ 352 at
1 0.4
r[2 (-1.5+0.4 + 1)) 2 ) 0.5 gﬁe' e
1 1.4 4. 005
r[2 (-1.5-0.4 +1))2 gh« £t o
1 e |:|'ii']E
0.4 K =h=U b
r(; -15+04+1)2 05 [ — et | )
= Iar (n £ and W 1115
1, . 1.4
r[z[ 1.5-0.4 + 1)) 2 E,—t_ZE:Diik!ﬁ

k" (145 dt

cacix) is the cosecant function

L(48/10"3)+sqrt [((27(0.4) / 2M(1.4))) * (((gamma ((1/2%(-1.5+0.4+1))))) /
(((gamma ((1/2*(-1.5-0.4+1)))))]

Input:

48 | 204 T(;(-15+04+1)

20 _
10° y2M* (1(-15-04+1)

Iixiis the gamma function

Result:
1.64670...
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2
1.64670.... = {(2) == = 1.644934 ...

Alternative representations:

1 0.4
48 F[E (-1.5+0.4 + 1}} 2 48 ‘ 0.077273 . 294
10° " r{l BT i 1}}21.4 108 +“i _ 00473736 0.650133 214
2 0.183532

: T ——
48 r[% (-1.5+0.4 + 1)) 204 48 (_1.05)1 204

3 ATy T T ey TR L)
10°  \r(;(-1.5-04+1)2'* 10° Y (-1.45p 2%

48 | T(; -15+04+1)2°

T
10° r{g (-1.5-0.4 + )24

48 fl 20.4 f3.026?—3.14159i

5] :
. . =__+N|’I:|.5f1.?4816+m
10° | gl4  127854-3.14159i 125

Series representations:

48 | T(;(-15+0.4+1)2%%

e o
10° r{é (-1.5-0.4 + 1)) 24

f 1
3] 0.5-0.05y 2 (= 0.5 -0.05)*
1 e o )

125 4l 1 0.45 0.45
\ r-045 2 I(-0.45)

48 | T(; -15+0.4+1)2%%

T &
10° r{i (-1.5-0.4 + 1)) 214

ik
6 Jl— n::n.5r[-|::n.|::|5}i[‘l‘k[‘1Jf'jéf;:-_?;.sJ 2k
k!

-—+
125 ri-0.45) =

54

n! is the factorial function



L 0.4 w (005
48 r[E (-1.5+0.4 + 1)) 2 L e e 4530 £
P oali1s_ 14 12 — 45 ik
10° (7 (-1.5-0.4+1)2 \ S, cesbw

nj. . ; oo
i= the binomial coefficient
e

(@) is the Pochhammer symbaol (rising factorial)

Integral representations:

a8 [T(le15+044)204 0.5 esc(-0.025 ) [ 755 dt
. : _ = — |-6+125 e
10° "\ r(l15-04+1)2i* 125 \ cse-0.225m [* 553 dt
1 | 0.4 |
48 F[E -1.5+0.4 + 1}]2 G | 0.5 5{\ [4045 o
ke =——— + I ar— €
10° \r(}¢-15-04+1)2"* 125 §ef 2P at
L
1 !,—f_?ﬂ_n'i__ri
| 50.4 k =
48 r[z_ (-1.5+0.4 + 1)) 2 1 oL 50 boy Tos dt
e 1 : = —|-64125
10° \r(l-15-04+D)2M4 125 oy, e
- oo A=l Rl gy
1\' Jj (145

cacix) is the cosecant function

£isthe set of integers

(0.5957823226*2)*(((((((( ~(48/1073)+sqrt [(((2°(0.4) / 2°(1.4)))) * (((gamma
((1/2%(-1.5+0.4+1))))) / (((gamma ((1/2*(-1.5-0.4+1)))))]

where Y(q) = 0.5957823226... is a Ramanujan mock theta function
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Input interpretation:

0.4 r[% (-1.5 + 0.4 + 1}}

48
(0.5957823226 «2) |- — + | =3 :
10 1‘i 2l r[% (-1.5-0.4 + 1))

Iixiis the gamma function

Result:
1.96215...

1.96215..... result practically equal to the mean value 1.962 * 10" of DM particle
that has a Planck scale mass: m ~ 10"’ GeV

Alternative representations:

20t r[zl (-1.5 + 0.4 + 1}}

48
e = 0.595782 »2 =
107 {2+ r[z— (-1.5-0.4+1)
48 0.877273 «2°4
1.19156|-— + |-
10° _ 00473736 .0.650133 - 214
0.183532

48 241> -15+04+ 1)

T10° \1 2Y41(1 (-15-04+1)

0.595782 2=

1.19156 |- — +

—
48 (—1.05)1 2°4
10° Y (-1.45p 214

904 r[l (-1.5+0.4+1)
2 0.505782 2 =

48
— + | |
10° 21 r(1 (-1.5-0.4+ 1))

1.19156 |- —

——
48 (1) s 20
P el
10° Y (Dpgs2'

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)
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Series representations:

48 ‘ 22412 -1.5+04 + 1))

0.595782 «2 =

10° \ 241} -15-04+1)

0.51(-0.05) 2 (3 0.5 I(~0.05) +*
~0.0571951 + 1'19155‘1 st 2 (-1 —]
k

ri-0.45) é‘n I-0.45)

0.4 1
48 ‘ 22412 (-1.5+0.4 + 1))
0.595782 - 2 =

100 \1' 214 r[; (-1.5-0.4 + 1))

: 053k o1
o (-1 (-1 4 BIEEREE
05 I(-0.05) & (-0.45) I
~0.0571951 + 1.19156 /-1+ 5 Loibe :
\ I(-0.45) k!
k=0
48 | 2°4 (1 (-15+04 +1)
o] = 0.595782 - 2 =
10° y 24 r(;(-15-0.4+1))
455, <-|:|.|:|st ikl
1.19156 [-0.048 + :
, Zu\] {-0.45F M¥h1y
\1 k=0 k!
r:'| is the binomial coefficiant
v/
Integral representations:
48 ‘ 2°4 (1 (-15+04 + 1)
= 0.595782 2 =

T10° \1 14 r[i (-1.5-0.4 + 1))

0.5 csc(-0.025m) [ :F% dt

1.19156 | -0.048 +

\ csci-0.225m [ 52 at
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48 |21 (-15+04+1)

——+ | - [0.595782 2 =
10§24 r(;(-15-0.4+1))

0.5 .
-0.0571951 +1.19156 | — ¢|Fr (045
fe' 005 b
: L
L

a8 | 2°*r(;(-15+04+1)

-+ | - 0595782 -2 =
107 y 240r(; (-15-0.4+1))

~t _on (=t

o k=0 g
D.S IJ T £Et

1.19156 [-0.048 +
:.—I_En ':—_EJE

\ g% dt

cacix) is the cosecant function

£isthe set of integers

And:

5+1073%(0.5957823226%2)*(((((((( ~(48/10°3)+sqrt [(((27(0.4) / 2°(1.4)))) *
(((zamma ((1/2*(-1.5+0.4+1))))) / (((zamma ((1/2*(-1.5-0.4+1)))))]

Input interpretation:

204 T(Z(-15+0.4+1)

48
5+10% (0.5957823226 - 2) g =

’ V2 r(l-15-04+1)

Iixiis the gamma function

Result:
1967.15...

1967.15... result very near to the rest mass of strange D meson 1968.30

Alternative representations:
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| a8 |21 (-1.5+04+ 1))
5+]10° [-— + 0.595782 2 =
10 214r[ (-1.5-0.4 + 1))

.| 48 0.977273 x 2%
5+1.19156 107 |-— + |-
10° _ 0.0473736 0650133 214
\’4 0.183532

| a8 | 221(5 15404+ 1))
5+[10°|-— + 0.595782 - 2 =
10 24 1(; (-1.5-04 +1)

f[ 105}12”4

5+1.19156 10° |-
\ -1.45p214

103

| a8 |21 (-1.5+04+ 1))
5+]10° [-— + 0.595782 2 =
10 214r[ (-1.5-0.4 + 1))

f————
5+ 1.19156 - 10° |- 28 , [Dores 2
1':'3 "4 []_]._145 21.4

n!is the factorial function

(@) is the Pochhammer symbaol (rising factorial)

Series representations:

0.4 1
a8 (22007 (-15+04+1)
5+(10°|-— + - |[0.595782 2 =
10 24 (7 (-1.5-0.4 +1))

0.5 I'(-0.05) i[l][ . n::.sn—r::n.nznsv]ﬂtc

-52.1951 +1191.56 ’—1+ 2
‘-1 r—-0.45) k Ir(-0.45)

k=00

0.4 1
o4 |25 15404+ 1))
5+[10° |- — + - [|0.595782 2 =
10 24 1(2 (-1.5-04 +1))

: a5k o1
_l}k[_1+|:|5|._-:—|:||:|5:| [__}
0.51(-0.05) & TEES L
-52.1951+1191.56 |-1+ 2‘ [{-0.45) 2
[(-0.45) e ke
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0.4 1
e lygr|_ 28 2 r[E (-1.5+0.4 + 1))
+ S ¢

- - |{0.595782 2 =
10 214 r[é (-1.5-0.4 + 1))

k
4550, n:—n.nsir" "y

1191.56|-0.0438038 +
. ZN {-0.45¢% f®y
\5 k=0 k!

nj. . ; oo
|is the binomial coefficient
\

Integral representations:

48 2°41(> (-1.5+0.4 + 1))

54+]10% |- 0.595782 2 —

R
10° 214 r[é (-1.5-0.4 + 1)

0.5 cse(-0.025 x) [ 32 ¢
o

1191.56 |-0.0438038 +

\ osc-0.225m [ 5L at

48 | 2417 (-15+04+1))

5+(10° [-— + - 1]0.595782 - 2 =
10 24 1(2 (-1.5-04+1)
0.5 ~
52,1951 + 1191.56 ‘ . Sbef (095 gt
v éfr tD.DS dt
L L
48 2°4 (2 (-1.5+04 + 1)
54|10 |-— + = - [|0.595782 2 =
10 14 r[% (-1.5-0.4 +1))
F_r_‘;ﬂdjiii
0.5 LWTH dt
1191.56 |-0.0438038 + t forinie Z ant B en e 008
ety =t
a =1 &!
1‘i ‘:3 r1.45 dt

cacix) is the cosecant function

£isthe set of integers

We have that (pag.86)
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Thus, e.g.,
Llog (cosz — cosa)® (0<a< )
1 (" ?
=— L log (cosx — cosa)’ do

==2log2,

smx dzr .
GP J oy log (4 sin*la),

For a = n/2, we obtain:
In((4 sin™2 (1/2*Pi/2)))
Input:

1
lag[q- sin” [5 ;—T D

logix is the natural logarithm

Exact result:
log(2)

Decimal approximation:
0.693147180559945309417232121458176568075500134360255254120...

0.69314718...

Property:

logi2) is a transcendental number

Alternative representations:

log(4 sin*( ™ ) = log(4 cos’( )
ogfasin( 2 )) = togfa (-cos( 7))

ofasin(; 75 ) - o 5n ()
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loggixiis the base=b logarithm

Integral representations:

T 21
1 [4 ' 2[— - f — df
og|4 sin 7 En i ti

) T i “i o4y [(=5)° (1 + 5)
10g[451112[—]]=—— ——————— ds for
2x2 25‘1’~—1'w+]- r[]-—-ﬂI

Iixiis the gamma function

1.1424432422 * 1/ In((4 sin”2 (1/2*Pi/2)))

Where f(q) = 1.1424432422... is a Ramanujan mock theta function

Input interpretation:
1.1424432422

lo g[4 sin® [ é

)

[XEE

logix is the natural logarithm

Result:
1.6481972000...

1.6481972.... = {(2) = = 1.644934 ..

Alternative representations:
1.14244324220000  1.14244324220000

ogosin'( ) ofcos’:)

1.14244324220000 B 1.14244324220000
10g[4 51112[2’;2}} lcg[4 [—cas[%}}z}

1.14244324220000 B 1.14244324220000
10g[4 sillz[ﬁ}} lag:.[ﬁl sinz[i”
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loggixiis the base=b logarithm

Series representations:
1.14244324220000 1.14244324220000

10g[4 51112[2’;2” B lug[lﬁ [2.:;:: (-1 J1+2k[i”2}

1.14244324220000 1.14244324220000
lng[4 Sil‘lz[L” e 2R
T
o 105[4 [Lk:n 2k}
1.14244324220000 1.14244324220000
loglasin?(55)) 1og (B, bt
[ [2 2” log[4{ 2 {142k

Juizis the Bessel function of the first kind

n!is the factorial function

24 + 1.1424432422%10°3 * 1/ In((4 sin*2 (1/2*Pi/2)))

Input interpretation:

1
24 +1.1424432422 - 10°

10g[4 sinz[i é ”

log(x) is the natural logarithm

Result:
1672.1972000...

1672.1972.... result practically equal to the rest mass of Omega baryon 1672.45
And:

2*(0.5957823226%1.1424432422 * 1/ In((4 sin"2 (1/2*Pi/2)))

Where 0.5957823226 is a Ramanujan mock theta function

Input interpretation:
2-0.5957823226 - 1.1424432422

1
1c:g[4 sin” [i é ”
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logix is the natural logarithm

Result:
1.963933512...

1.963933.... result very near to the mean value 1.962 * 10" of DM particle that has a

Planck scale mass: m = 10" GeV

Alternative representations:

2 0.505782 1.1424—432422555(:'_ 1.36129
10g[4 sinz{ﬁ” - 10g[4 cnsz{i}}

2 0.595782 1.1424—432422DDDD_ 1.36129
10g[4 sinz{ﬁ” - 10g[4{—cns[3:"”2}

2 0.595782 1.1424—432422DDDD_ 1.36129
10g[4 sinz{sz” - lng,.[ﬁl sinz{i”

loggix)is the base- b logarithm

Series representations:
2 0.595782 - 1.14244324220000

193[4 Sinz{z » 2 ”

B 1.236129
lug[lﬁ [Z:]:n b J1+2k[5”2}

2 0.595782  1.14244324220000 1.36129
10g[4sin2{L” - o [~=fem?k
LI -
42 log|4| >0, 2k
1.36129

20595782 - 1.14244324220000
loel 4 simd( o o [ e o1 a-1-2k 142k
g[ {2 2” 1054[245;:': [1s2k)

Jyiziis the Bessel function of the first kind

n!is the factorial function

Now, we have that (pag.241):
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Thus the equations

ij =t f(x)de= S a, Gjm o ol
0 1 0

w T (i) g B 3 2

1 n’
il g e 08 bl 1
G [ 4 Za,l S 9nmade =T («) (2mr) is Fam 2 — L, (18)
J o l s 1 N

are certainly valid if a> 1.

On the other hand they are not necessarily valid if 0 <a<1.

Thus if a=14 and a,=1/+n we are led to the series

G f 2ot f(x)dr =3 a,ﬂ, G f o S

= T (a) (2mr) " g~ o7 5, 2o
1

a’

Foroa=2,and a,= 1/n, we obtain:

gamma (2) * 1/(2P1)"2 * exp(-2p1/2 * 1) * sum ((1/(n)))/(n"2),n = 1..infinity

Input interpretation:
T N g
exp[—E = :] =

n=

L2y
(2

Result:
K]

- ~ —0.0304485
4n°

Input:
{03

e

Decimal approximation:

Iixis the gamma function

iisthe imaginary unit

£(5) is the Riemann zeta function

-0.03044845705839327078025153047115477664700048354497393625...

Alternative representations:

{(3) Liz(-1}
4f"fmf]
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"[3} ‘-[3: 1}

4 x* 4
{03 " Sz2101)
4r2  ar?

Lipixiis the polylogarithm function

(s, a)is the generalized Riemann zeta function

Sp,pix is the Nielsen generalized polylogarithm function

Series representations:

1
L[B} E?'=1 k_3

4 4r
2ye  —1
{(3) k=0 (142k)?
4r 7 n”
(3 ERa Pkl

452 452

Piz) gives the prime zeta function

Integral representations:

L3 1 pri1log?(1-t%)
B J B
472 12:2 Jo £

{3 1 Jou t2 i
472 8220 14

{3 1 Jw t2 4t
472 622 J0 1+
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-27*2 * 1/ ((-zeta(3)/(4Pi"2)))

Input:

1
=27 2[————]
i3y

4=

Exact result:
216 »*

{(3)

Decimal approximation:

logix is the natural logarithm

£(5) is the Riemann zeta function

1773.48B870705786814954848546764200355705534833380528443012. ..

1773.488.... result in the range of the mass of candidate “glueball” fy(1710) and the
hypothetical mass of Gluino (“glueball” =1760 + 15 MeV; gluino = 1785.16 GeV).

Alternative representations:

=27 2 -54
£(3) = £(3,1)
452 4=

=27 2 -54

- L3} S 1110
4n? z 4=

=272 54

_ 43 Ligi-l)
4n? 3“-:4;12]

Series representations:

l"
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(5, a)is the generalized Riemann zeta function

pixiis the Nielsen generalized polylogarithm function

Lipix)is the polylogarithm function



_27%x2 216 7°

£3) :Zw 1
472 k=1 |3

~27x 2 189 x*
£(3) = T 1
5 42 Lkﬂ:‘ [1+2 k:lg
=272 _vd pla Ll
= 216 ¢ Thes BRIk 2
_ 43
472

Integral representations:

~27x2 756 n°
_fa@ L‘“t‘? cschitydt

o
4 o=

-27.2 648 n°
_ L2 - -I]Dggl:l—le
452 3 -

27 %2 432 5°
18 e 2
42 1+

dt

Fiz) gives the prime zeta function

cachix) is the hyperbolic cosecant function

logixy is the natural logarithm

(- 1.2273432177/43)+ ((((-27%2 * 1/ ((-zeta(3)/(API*2)))))) /15

Where f(q) = 1.22734321771259... is a Ramanujan mock theta function

Input interpretation:

1.2273432177
43 \

+15| -27 2[-

1

3

4

2

|
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£(5) is the Riemann zeta function

Result:
1.618058854156. ..

1.618058....

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

Alternative representations:
1.22734321770000 | -27x2 1.22734321770000 -54

43 i T 43 “1g e

"4 g 452

1.22734321770000 [-27 2  1.22734321770000 _54
) 43 “1g _w@ 43 T18 sy

472 \1 - 472

1.22734321770000 [-27 2  1.22734321770000 54
- 43 i 15’ _am 43 +15§ T Lig-1
4n? \‘ il:-q-.lTE:l

(s, a)is the generalized Riemann zeta function

Sp,pix is the Nielsen generalized polylogarithm function

Liy(x)is the polylogarithm function

Series representations:
1.22734321770000 | -27 .2

+ =
43 1,al o3
452

JTI_Z
—0.0285428655279070 + 1.43096908110526 15 E"J—l
\ 2k i3
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1.22734321770000 [ -27 2
) 43 +1_:| .

3
4=

2
-0.0285428655279070 + 1.40378630417471 | | - ———

V w (=1
k:l kS

1.22734321770000 [ -27 2
) 43 +1‘j _w

4n‘?

-0.0285428655279070 + 1.41828699380265

I

Yo
'Q k=0 (142k)3

Integral representations:

1.22734321770000 [ -27 2
) 43 +1‘fi w

452

7 (3
—0.0285428655279070 + 1.48536363308245 15/ —}

=2 eschit) dt
Vb

1.22734321770000 | -27 2
} 43 i
452

x° T(4)
j;”tg csch?(t) dt

-0.0285428655279070 + 1.30464669167515 15/

1.22734321770000 { BT
» " ”
43 15 a3
\

411‘?

P R}
~0.0285428655279070 + 1.43096908110526 | | ————

. 2
| [ _ gt
“i Jj ~1+e
Iix)is the gamma function

cschix is the hyperbolic cosecant function

We have also:
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((((-(1.716864664 + 1.962364415 + 0.509707374) * 1/ ((-zeta(3)/(4Pi*2))))

Input interpretation:

-(1.716864664 + 1.962364415 + 0.509707374)

T am ]
4:rE

£(5) is the Riemann zeta function

Result:

137.5746707...

137.57467.... result very near to the mean of the rest masses of two Pion mesons
134.9766 and 139.57 that is 137.2733 and very near to the inverse of fine-structure

constant 137,035

Alternative representations:

—-(1.71686 + 1.96236 + 0.509707) -4.18894

_ a3 R (<
4:rE 4:rE

—-(1.71686 + 1.96236 + 0.509707) -4.18894
£(3) T oo

B 2
4 472

-(1.71686 + 1.96236 + 0.509707) 4.18894

a3 ~ Ligi-1)
2 '
4m 3-:432]

4

(5, a)is the generalized Riemann zeta function

n,pix) is the Nielsen generalized polylogarithm function

Ln

Liyix) is the polylogarithm function

Series representations:
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—-(1.71686 +1.96236 + 0.509707)

16.7557 x°

E £{3)
452

= z\m T
k=1 kg

—(1.71686 + 1.96236 + 0.509707) 12.5668 »°
3 T e e

472 k=1 .5:_3

—(1.71686 + 1.96236 + 0.500707) 14.6613 »*

_ 43
4:r2

Integral representations:

—-(1.71686 + 1.96236 + 0.509707)

— ZN 1
k=0 (1+42k)3

20.3226 »° I'(3)

E £(3)
452

—-(1.71686 + 1.96236 + 0.509707)

- ‘[;}" t2 cschit) dt

16.7557 »° 1'(3)

i £(3)

4

2

Jg"’_ﬂt.:rt

~(1.71686 + 1.96236 + 0.509707)  12.5668 n* I'(3)

_ 3
452

o £2
dt
1+ef
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Iix)is the gamma function

cschix is the hyperbolic cosecant function
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