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Abstract

In this research paper, we have obtained further mathematical connections with some
sectors of Particle Physics, String Theory and Physics of Black Holes (entropy) and
the Ramanujan approximation to m, invariant class and other expressions extracted
from some pages of original manuscript
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From:
https://www.cittanuova.it/ramanujanhardy-e-il-piacere-di-scoprire/

One is completely astonished in front of the notebooks of Srinivasa Ramanujan,
seeing "the beauty and the singularity of his results" (still today part of the contents
of the notebooks is not completely understood). Ramanujan developed a theory of
reality around Zero (representing absolute Reality) and Infinity (the multiple
manifestations of that reality): their mathematical product represented all the
numbers, each of which corresponded to individual acts of creation. for him "the
numbers and their mathematical relationships let us understand how everything was
in harmony in the universe"

From:
S. Ramanujan “Modular equations and approximations to 7t - Quarterly Journal of

Mathematics, XLV, 1914, 350 — 372

We have the following modular equation:
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The result is 172,640.... that multiplied by 10 is equal to 1726,40, result very near to
the mass of meson fy(1710) candidate glueball
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Minimal polynomial:

x*® _5145536 x* — 14823304 x* 401380672 x°° + 1371000092 x°° _
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20866389 574 x** - 14643739968 x*! +5730236 232 x'® - 1789864 384 x'° +
1371000092 x'% 401380672 x° - 14823304 x® 5145536 x° + 1
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8 * [(((sqrt(3)+sqrt(7))/2)) (2+sqrt(3))*1/3)) (((2+sqrt(7)+sqrt(7+4sqrt(7)))/2]
[(((sqrt(3+sqrt(7))+((6sqrt(7))"1/4)))/((sqrt(3+sqrt(7))-((6sqrt(7))"1/4)))]
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1381.126977425286913761867394360865430361684316600104532187...

Decimal approximation:

Alternate forms:
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near x = 2.63452x10°
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1134461 330352 365038560292 680 360569864192 x™° +
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The result 1381,12697 is very near to the rest mass of Sigma baryon, that is
1382.8+0.4

[14/Pi * [(((sqrt(3)+sqrt(7))/2)) (2+sqrt(3))*1/3)) (((2+sqrt(7)+sqrt(7+4sqrt(7)))/2]
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Decimal approximation:
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I1s a transcendental number



The result 769,346 is very near to the value 765,171 of nonperturbative contribution

to the mass of a 1S quarkonium for m, = 4.7 MeV/c* = 0.0047 GeV/c , that is the
mass of quark down is 4.840.5+0.3 = 4.7 MeV/c’.
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1726.408721781608642202334242951081787952105395862630665234...

The result 1726,408 1is very near to the value of the mass of the candidate “glueball”
fo(1710) that is 1723 (+ 6 —5).

Now, we have the following modular equation:
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[((5sqrt(5))-1)+((47sqrt(5)+29))/64)) * 1/8 * (((sqrt(5))-1)/2)))"8 +
(((89sqrt(5)+59)/6472)) (3/8)"3  (((sqrt(5))-1)/2)))*16))]]

[SJE-I]{&%[M 5 +29]]

oo o=

s -1) - 22 2T (3 (V5 -1)°

— (V5 -1} (29+47V5) 27(V5 -1)'®(50+89V5)
~1+545 +- e -+ : -
131072 137438953472

10.18591635745234529933672773439453907823343935074991009694...
The result 10,1859 multiplied by 10° is equal to 1018,59, that is very near to the rest
mass of Phi meson 1019.445+0.020
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From this expression, multiplied by the result of the precedent modular equation, we
obtain:

(172.640872) * [(((5sqrt(3))-1))+((47sqrt(5)+29))/64)) * 1/8 * (((sqrt(5))-1)/2)))"8 +
(((89sqrt(5)+59)/6472)) (3/8)"3  (((sqrt(5))-1)/2)))*16))))]] — 32
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+

89+v5 +59 [g T [é [H.'E d l]]lﬁ

642 ]_ e

1726.50548...

The result 1726,50548 is very near to the value of the mass of the candidate
“glueball” f(1710) that is 1723 (+ 6 —5).

VII(((sqrt(5))-1))+H((47sqrt(5)+29))/64)) * 1/8 * (((sqrt(5))-1)/2)))"8 +
(((89sqrt(5)+59)/6472)) (3/8)"3  (((sqrt(5))-1)/2)))"*16))))1]"0.2
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0.628637...

From Wikipedia

In mathematics, the continuum hypothesis is a hypothesis put forward by Georg
Cantor which concerns the possible dimensions for infinite sets. Cantor introduced
the concept of cardinality and cardinal number (which we can imagine as a
"dimension" of the set) to compare transfinite sets with each other, and demonstrated
the existence of infinite sets of different cardinality, such as natural numbers and real
numbers. The hypothesis of the continuous states that: There is no set whose
cardinality is strictly included between that of integers and real numbers.
Mathematically speaking, given that the cardinality of the integers | Z | is ¥, (aleph-
zero) and the cardinality of real numbers | R | is 2R, the continuum hypothesis
states:



AA:R, <|A|<27%,

where | A | indicates the cardinality of A .

The name of this hypothesis derives from the straight line of the real numbers, called
"the continuum". There is also a generalization of the continuum hypothesis, called
"generalized hypothesis of the continuum", which states that for every transfinite
cardinal T:

AA|T[<[A[<2MT]

In mathematics the cardinality of the continuum is the cardinal number of the set of
real numbers R (which, sometimes, is called the continuum). This cardinal number is
often indicated with the character c: ¢ =| R |. Georg Cantor introduced the concept
of cardinality of a set to compare the dimensions of infinite sets. He proved that the
set of real numbers is uncountable, that is, that c is greater than the cardinality of
natural numbers, indicated with N, (aleph-null): X, <c.

In other words, the real numbers are many more (immeasurably more) than the
integers numbers: so much so that the latter can be counted, while the real numbers
are not (for example it is perfectly legitimate to speak of the "first 100 integers
numbers"; the same expression applied to real numbers is meaningless). Cantor
demonstrated this statement using a technique known as the diagonal argument. The
famous continuum hypothesis states that there is also the second aleph number, 1.e.

X, (aleph-one). In other words, the continuum hypothesis states that there is no set A
having cardinality strictly included between N, and c:

AA:Ny<|A|<c.

Many sets studied in mathematics have cardinality equal to c. For example: the set of
real numbers R, any interval (not degenerate) open or closed in R, such as the unit
interval [0,1], the set of irrational numbers, the set of transcendental numbers. The
Cantor set, introduced by the German mathematician Georg Cantor, is a subset of
the interval [0,1] of real numbers. The Cantor set contains as many points as the
interval [0,1] contains: both have the cardinality of the continuum. To prove this, it is
sufficient to construct a surjective function f from the first to the second set. The
existence of a surjective function implies that the starting set (the Cantor set) cannot
have cardinality smaller than the arrival one (the interval). Since the Cantor set is a
subset of the interval, it cannot have even higher cardinality, and therefore the two
sets have the same cardinality. The Cantor set is a fractal (of a deterministic type).
Taking two sets of Cantor in the intervals [0,1] and [2,3], and contracting the interval
[0,3] by a factor 1/3, we get the Cantor set again. It has a "non-integer dimension",

9



intermediate between the dimensions 0 and 1 of the point and of the straight line
respectively. In fact its Hausdorff dimension is equal to In(2) / In(3):

log(2)

logi3)

Decimal approximation:
0.630920753571457437090527114342760854290585640131880427870. ..
Alternative representations:

log(2y log.(2)
log(3) log,(3)

log(2) B logia) log,(2)

logi3) log(a)log,(3)

log2) 2coth™3)
log(3)  2coth™(2)

Series representations:
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2 k=1 k
logi2)
log(3)

'L]
m-arg| — |-argizg) (=1 3oz F =¥
ety |esteo) sty Sl &1

2 .
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k
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o JIDE[ZD} Zk=1

Integral representations:

21
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g Jll - dt
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logi2) I o'
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S pa+y I{1-s)

The result is 0,630929... that added to 1 give 1,630929 and is near to the precedent
result 0,628637.

We have also that:

1/(32.2917°2)  (((((((172.640872) * [(((5sqrt(5))-1))+((47sqrt(5)+29))/64)) * 1/8 *
(((sqrt(5))-1)/2)))"8 + (((89sqrt(5)+59)/64"2)) (3/8)*3  (((sqrt(5))-1)/2)))* 16)))]] -
32)))))

1
32.2912
1

[1?2.54(33?2 [[5 5 1] + [é [4? Je, 29]} é [— [‘E . 1']]S +

HIHEREE

8945 +59
642

1.65579...

The result 1.65579 is practically equal to the 14-th root of Ramanujan’s class
invariant 1164.2696, to the numerical result for 0, as a function of 0y, 1,6557 for the
D7-brane in AdS, x S*-sliced thermal AdSs and a good approximation to the mass of
the proton.

LO/[[(((5sqrt(5))-1))H(47sqrt(5)+29))/64)) * 1/8 * (((sqrt(5))-1)/2)))"8 +
(((89sqrt(5)+59)/6472)) (3/8)"3  (((sqrt(5))-1)/2)))*16))))]1"0.2

10

(5V5 ~1)+(L (475 +29)) L (2 (V5 -1 + S522 (2% (1 (5 _ 1))

6.28637...

The result 6,28637 is practically equal to the lenght of a circle of radius 1, i.e. 2
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76 * ((5sqrt(5))-1)+H(47sqrt(5)+29))/64)) * 1/8 * (((sqrt(5))-1)/2)))"8 +
(((89sqrt(5)+59)/64°2)) (3/8)"3  (((sqrt(5))-1)/2)))*16)))))

76 (5 -»JE -1)+ [5% (47 5 i 29]} é [% [-»J? _ 1]}8 :
B9 W 459 381 f = b
642 [é] [5 [‘IS 'l]]

— (V5 -1)% (29 +47V5) 27(V5 -1)'*(59+89 V5
76 [5 V5 -1)+ : L et al -
131072 137438 953472

773.7114079198734814527768535086231273684653242050720566985...

The result 773,711 is very near to the value 765,171 of nonperturbative contribution
to the mass of a 1S quarkonium for m, = 4.7 MeV/c* = 0.0047 GeV/c , that is the

mass of quark down is 4.840.5+0.3 = 4.7 MeV/c’.

1/72 % 54Pi ((5sqrt(5))-1)+H(47sqrt(5)+29))/64)) * 1/8 * (((sqrt(5))-1)/2)))"8 +
(((89sqrt(5)+59)/6472)) (3/8)"3  (((sqrt(5))-1)/2)))*16)))))

?—12 54%54?-1%[&[4?-4?&9]] é[é[n}?-i}]ﬂ
895 +59 (3¢ /1, — 16
: 642 g[é} [5["‘{5 'lU

(V5 -1)% (29 +47V5) 27(V5 -1)'®(59+89v5) 3, —
- o -+ e '+—[51,|'5—l]}1'
131072 137438953472 4

23.99243722116377586278028176529688623588187995466296118481...

The result 23,99243...= 24 , represent the physical degrees of freedom of the bosonic
string, that are the 24 transverse coordinates
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(-1+V5)*(29+47V5) 27(-1+V5)**(59+89V5)

131072 . 137438 953 472
is a transcendental number

+§[—l+5\j€]}r

1/142 % 54Pi ((55qrt(5))-1)+H(47sqrt(5)+29))/64)) * 1/8 * (((sqrt(5))-1)/2)))"8 +
(((89sqrt(5)+59)/6472)) (3/8)"3  (((sqrt(5))-1)/2)))*16)))))

Flz 5%[5«}?-1%[5—;[4? 5+29]] %[% [ﬁ?-l]]i

895 +59 y33/1; — 16
—— -l l=l¥5 -1
= ls) Es=1)

(V5 -1)% (29 +47V5) 27(V5 -1)'*(59+89V5} 27, —
- -+ - '+—{5\,"5—l]fr
131072 137438953472 71

12.16792840014457402486296087642990747926492736214220358167...

(-1+¥5)*(29+47V5) 27(-1+v5)®(59+89V5) 27

131072 . 137438953 472 i)
Is a transcendental number

[—l+5\'{g]}r

The result 12,1679 1is very near to 12,19 that is the value of the black hole entropy.

54Pi ((5sqrt(5))-1))+((47sqrt(5)+29))/64)) * 1/8 * (((sqrt(5))-1)/2)))"8 +
(((89sqrt(5)+59)/6472)) (3/8)*3  (((sqrt(5))-1)/2)))*16

54”[51E_1}+[5i4 [4? 5 +29]} é(%{m"’g—l]f+
(s GV )

V5 17 (29+47v5) 27(v5 -1)'%(59+89v5)
[ ) ! il ) | '+54[5~E-1];r
131072 137438053472

1727.0595505571006880025202703589665908010340680494581220540...
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(-1+V5)%(29+47V5) 27(-1+v5)®(59+89 V5
131072 = 137438953 472
I1s a transcendental number

+54[—1+5w}'€]}r

The result 1727,0595 is very near to the value of the mass of the candidate “glueball”
fo(1710) that is 1723 (+ 6 —5).

32/ ((55qrt(5))-1))+((47sqre(5)+29))/64)) * 1/8 * (((sqrt(5))-1)/2)))*8 +
(((89sqrt(5)+59)/64°2)) (3/8)*3  (((sqrt(3))-1)/2)*16

2 (Gl = e (- 22 T G )

55 -1 'b64

[+ =R o

32 (V5 -1)°(20+47V5) 27(V5 -1)'°(59+89 V5
5vE -1 131072 * 137438953472

3.148880980307964167496244769746256269340822855416830797226...

Pi* ((5sqrt(5))-1))+H(47sqrt(5)+29))/64)) * 1/8 * (((sqrt(5))-1)/2)))"8 +
(((89sqrt(5)+59)/64°2)) (3/8Y"3  (((sqrt(5))-12)*16 -5

oo | o=

x5 V5 - 1)+ [5% (47 V5 + 29]] [% [*.,"'E - 1”S A

89v5 +59 (3¢ /1, — 16
—a(a) V51 -3

(V5 -1)%(29+47V5) 27(V5 -1)'*(59+89V5)

+ + [5 V5 - l]}r
131072 137438053472

-3+

26.98B05747156723554461008022348312001416572408865318775456...

14



(-1+V5 )8 (20+47v5) 27(-1+v5)*%(59+89 5

54- J | - 4+ [ - [ '+[—l+5\E]}T
131072 137438953472

is a transcendental number

The result 26,98805...~ 27, the number that multiplied by 64 is equal to 1728, and is a
number very important in string theory (see Appendix)

Pi* ((5sqrt(5))-1))+H(47sqrt(5)+29))/64)) * 1/8 * (((sqrt(5))-1)/2)))"8 +
(((89sqrt(5)+59)/64°2)) (3/8Y"3  (((sqrt(5))-1)/2)))*16 - 6

7(5V5 ~1)+ (g (47V5 +29))3 (5 (V5 1))+

895 +59 ¢3¢/l — 16
e el l7l¥E=1)) o

oo | =

(V5 -1)°(20+47V5) 27(V5 -1)'°(59+89V5) —
-6+ - : -+ - '+[5\,‘|5—l]}r
131072 137438953472

25.98805747156723554461008022348312001416572408865318775456...

(-1+V5)%(29+47V5) 27(-1+V5)'*(59+89 V5 |

- : -+ : -+ [— 1+5 \E] T
131072 137438953472

is a transcendental number

The result 25,988 = 26 is the 26-dimensional bosonic string. (ghost and antighost
fields describing an open string in 26 dimensions with 0 < ¢ < )

-b+

Witten presented this formal structure and argued that all the needed
axioms are satisfied when A is taken to be the space of string fields

A = {¥[x(o); (o), b(@)]} (56)

which can be described as functionals of the matter, ghost and antighost
fields describing an open string in 26 dimensions with 0 < ¢ < w. Such
a string field can be written as a formal sum over open string Fock space
states with coefficients given by an infinite family of space-time fields

v =/d26}3 [¢(p) 101;P) + Au(p) @24 1050) + -] (57)
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((55qrt(5))-1))+(47sqrt(5)+29))/64)) * 1/8 * (((sqrt(5))-1)/2)))"8 +
(((89sqrt(5)+59)/64°2)) (3/8)"3  (((sqrt(5))-1)/2))*16 -(Pi-4)

[S«E ~1)+ [5% [4?«}? + 29]} é [% {w,"? E 1]]:g §
S

— (V5 -1 (29+47V5) 27(V5 -1)'%(59+89 V5 }
34545 +- ; -+ ' - —
131072 137438953472

11.044323703862552060874084351115036194036269951374804275096...

— (-1+V5)%(29+47V5) 27(-1+V5)*(59+89V5)
34545 +- = -+ ; - -
131072 137438953 472

is a transcendental number

The result 11,04432...= 11 concerning the D = 11 supergravity.
The N = 1, D = 11 supergravity theory has the following field and

particle contents,

Guw S0O(9) 44p  metric-graviton
D=11< A,,, 845 antisymmetric rank 3 (69)
i 128 Majorana gravitino

Here and below, the numbers following the little group (for the massless
representations) SO(9) represent the number of physical degrees of freedom
in the multiplet. For example, the graviton in D = 11 is given by the rank 2
symmetric traceless representation of SO(9), of dimension 9x 10/2—1 = 44,
The Majorana spinor 1, as a vector has 9 physical components, but it
also satisfies the I-tracelessness condition (I'*}?®¢,, = 0, which cuts the
number down to 8. The 32 component spinor satisfies a Dirac equation,
which cuts its number of physical components down to 16, yielding a total
of 8 x 16 = 128. The subscripts B and F refer to the bosonic or fermionic
nature of the state.
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The principal numbers of D = 11 supergravity theory are 8, 16, 32, 44, 84 and
128 (84 + 16 + 8) =108; (64 + 64) = 128; (36 + 8) = 44. Note that 36, 64, 16, 8 and
32 are divisible for 1728

(In 1.601045) ((55qrt(5))-1))+((47sqre(5)+29))/64)) * 1/8 * (((sqrt(5))-1)/2)))"8 +
(((89sqrt(5)+59)/6472)) (3/8)"3  (((sqrt(5))-1)/2)))"*16
log(1.601045) [5 NE 1] 4
1 S LT 8 895 +59 33,1, — 16
[5[4? 5 +29]] = [— (Vs -1]} e D [—J [EHS -1”

8 \2 642 B

e logixiisthe natural logarithm

4.797020...
_ (2 (V5 - 1) 47V5 +29)
lc:g[l.ﬁDlDS}[Em"S -16]+ e ;
333 r1 . — 16 —
(2) (3 (V5 -1)) ") (89 V5 +59) —
2) (3 (V5 -1))7) _
o - .: 1agt.[1.5r;£tni[-1 +5 1.,"5—]+
(5 (-1+V5)) (20+47V5) () (2(-1+V5))"(59+89V5)
+
i (2(¥5 -1)f (47V5 +29)
10g[l.6D1D5}[5m"5 -1]+ e +

(2] (3 (V5 -1))"°)(89V5 +59)

— log(a) log, (1.60105) [- 14545 ] .

647
1 1+v5 (20 +47v5) (2P (1 (-1+vV5))'®(50+89+5)
! ) ) (3 (A ) |
8 64 < 642
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(2(V5 - 1)) (47V5 +29)

1ag[1.50105}[5~./g - 1]+ — 1

39 (15 _1))'*)(89 V5 +59)
[[8} {2[ ﬁlz } - = —Liq(-0. |5|:|1U45]'[—1 +5 \{{_]"'

(2(-1+v5)] (29+47V5) (3 (1 (-145))°(59+89V5)
8. 64 * 642

Series representations:
log(1. 50105}[ Bl = 1]
(2 (V5 -1)) (47V5 +29) [[3}3[1[\"5—1}}16}[89@+59}

2

g8 54 e
0.601045) el L
[Z[ } 1+5\EZ4*[2]]+
] k=0 ke

k=
8 1
[ 1+v’_zm4*[k]] [29+4?H Efﬂjﬂr*[z ]]
k

131072 N
116 i
2?[—1+ﬁz;;ﬂ4*[z ]] [59+89Hz§;04*[z ]]
k k
137438953472

log(1. 50105}[ 5al5 = 1]
(2(V5 -1)f (47V5 +29) (2 (2 (V5 -1))"°)(89 V5 +59)

-+ =

8 64 642
[2[05011345} i +5J—Z[ [ }k]

[ 1+\."_ka=,:,'I il 2]“] [29 47TV zkdjﬂ ET'E*]

131 D?E
Ly 1
A freonvaz, S

137438053472

[l

k!

2?[—1 +¥a 18

18



lag[l.EDIDS}[S\E -1)+
] 3 164
(; (Y5 -1)) (47V5 +29) (3] (5 (V5 -1))7)(89V5 +59)

8

8 64 N 642
k k k| 1
arg(d - x Lo o B R e i L
log(1.60105) (-1 +5exp(m{g—}”4.‘x Z [ z}k 3
2 = k1

w (1 (5 -xf x* [— l}k ]g

e g et

131072 2
k=0
w (-1 G -xFx [—Zl}k]

[29+4?Exp(m{$_m”\{;z k1

m
ke=0)

1
27

137438 953472

® (- 5 -xfx™* [— l}k ]16

[_1+exp(m{w”ﬁl T

2
- k=0

w (15 -xfx* [—é}k]

[594%::;{@@”52 k!

m
k=0

for (2 R and U

Integral representations:

lag[l.EDIDS}[S\/E < 1]+
\8 3 116
(3 V5 1) (475 +29) ((3)° (35 -1)")89 V5 +59)

2

8 64 ’ 642
1.60105 1 (-1+V5)%(29+47V5) 27(-1+v5)*(50+89V5)

-1+5 \'E J dt + +
1 t 131072 137438053472

lag[l.EDIDS}[S\E o 1] "
305 -0 7¥5 +29) (3 (3 (V5 - 1)) (895 +59)

8

8. 64 N 647
__1+5ﬁf"“*”n'mmgssr[—ﬂz F[1+.5]‘J5+[—1+"f"g}ﬁ= (290 +47 5 )
T rad-s) 131072
27(-1+V5)"®(59+89V5)
137438 953472 o 3

Where 1,60105 is the 15-th root of Ramanujan class invariant 1164,2696. Indeed, we

have:
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3

=1,601045117 ...

1 \/113+5\/505+\/105+5\/505
8 8

From:

The toroidal Hausdorff dimension of 2d Euclidean quantum gravity
J.Ambjern, T.Budd - ©2013 Elsevier B.V. All rights reserved.

The lengths of shortest non-contractible loops are studied numerically in 2d
Euclidean quantum gravity on a torus coupled to conformal field theories with central
charge less than one.We find that the distribution of these geodesic lengths displays a
scaling in agreement with a Hausdorff dimension given by the formula of
Y. Watabiki.

From the above Ramanujan modular equation:

(In 1.601045) ((55qrt(5))-1))+H(47sqrt(5)+29))/64)) * 1/8 * (((sqrt(5))-1)/2)))*8 +
(((89sqrt(5)+59)/6472)) (3/8)3  (((sqrt(5))-1)/2)))"16

1
(g5l 5 )3 G5 -+ 22 (G GV )

o lozixiisthe natural logarithm

4.797020...

We note that the result 4,797 is a very good approximation to the value of fractal
connectivity dimension 4,828427
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However, contrary to the particle case, we can define a non-
trivial intrinsic Hausdorff dimension. This cdimension is natural
and of interest when we view non-critical string theory as two-
dimensiondl (Euclidedan) gudnium gravity coupled w some conlor-
mal theory with central charge ¢ < 1. For such a conformal feld
theory one does not in general have a natural definition of Dy
which refers explicitly to the Gaussian fields X, but we can, by
analogy with (4), define the intrinsic Hausdorff dimension as

(), ~ v/, (7)

The average is defined with respect to the partition function £y :

Zy =f’£’-’[£lv2v{£.t}. (8)

where Z(g,c) denates the partition function for the conformal
field theory with central charge ¢ we consider, in the “background
geometry” defined by the 2d metric gg;p(£). The functional integra-
tion in (8) is over two-dimensional zeometries with volume V, as
defined in Eq. (2), and the average in (7) is now

-
{2 : 2
Fiy= T f D[g]zug.r:}fd 3

< [ @¢VE®) e iri(e.¢) ©)

where ry(&, £') denotes the geodesic distance between £ and £’ in
the geometry defined by g.x»(5).

A remarkable formula for d, was derived by Y. Wartabiki [3],
using Licuville theory and the heat kernel cxpansion:

VA —c+vB—c
B =T —C
This formula is nat the only one proposed. Already in the original

articles where quantum Liouville theory was defined an alternative
formula was suggested [4]

2 = T=yf{l—e)25—¢)

dj = ——,
h y Y. 12

d;':l"lr (c) (10)

(11)

The two formulas agree for ¢ — 0 where dj,";"’ = d;! — 4, Tlowever,
Lthey have 4 guite dillerent beliavior or ¢ — —o0 wlhere d'r’] — 0
while 4V — 2. Formally one expects d, — 2 since this is the limit
where the quantum Liouville theory should behave semiclassically
and matter and geometry should be only weakly coupled. and this
is indeed the behavior of dr";"'. On the other hand it is quite diffi-
cult to provide any geometric interpretation of d, — 0. The differ-
ence betweern the two pradictions becomes even more pronouncad
when we consider the reginn l<c < 1. Forc— 1, rjjf! — na while

dy —2+2v2=4383.
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From:

Progress of Theoretical Physics Supplement No. 114, 1993

Analytic Study of Fractal Structure of Quantized Surface in Two-Dimensional
Quantum Gravity - Yoshiyuki WATABIKI
Institute for Nuclear Study, University of Tokyo, Tanashi 188

We have that:

- f35—c +V49—c
_D.-Un: _(': 4] ___2 W ¥ _.\'—_
: ‘e /25— c+/1—¢

(8-1)

For example, we have,

2(1+/2) for e=1,

(7+/97)/4 for ¢=1/2,

] 4 for ¢=0,

(3+‘/17);g for c=—2,

- for c=—44/3,

for c=—co . (8:2)

[l

LS’

Now:

_In (1/e(1.65578/4)) ((53qrt(5))-1)+(47sqrt(5)+29))/64)) * 1/8 * (((sqrt(5))-
1)2))"8 + (((89sqrt(5)+59)/6472)) (3/8)*3  (((sqrt(5))-1)/2))*16

_lag[‘rl.ﬂs?s;at ][5 ""II'E N l] N

(5 (#7V5 +29)) L (5 (V5 -1)f + 22 (3P (2 (V5 -1))°

e lomixiisthe natural logarithm

4.21968...
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L5 1)) (47 V5 +29)

][5\5-1%[ +

8 64

—lng[
o 1.65578/4

(reos-eeEem
g - —1Dgp[ ][—1+5\'E]+

o 1-69578/4

(2(-1+V5)f (20+47¥5) (3] (1(-1+¥5))°(59+89V5)

8
8 64 " 642

L5 -1 (47 V5 +29)

_lag[fl.ﬁsls?s,-':t ][5 E B 1] * [ ¥

B B4
(3 (3 (V5 - 1)) 895 +59)

1
64° ==10gi) lngﬂ[fl.ﬁss?sm ][_1 +3 “E] N
(2(-1+¥5) (29+47¥5) (3f (1 (-1+V5))°(59+89V5)
8 64 N 642

(V5 -1 (47V5 +29)

_103[61_5515?8.-'4 ][5 E B 1] N [ N

B 64
(B G Y5 -1)) (8975 +59)

y 1
642 = Lll[l ~ 1.63578/4 ][_1 4 'JE] N
(2(-1+V5)f (20+47V5) (3] (1(-1+V5))*(59+89 V5)
8 64 N 642

Series representations:

1
_102[01.655?8.-'4 ][5 E a 1] <

(2(v5 -1)f (47V5 +29) (2 (2 (V5 -1))"°)(89 V5 +59)
864 E 642 i
o [—:|.'|"llc T @ 1
Z [ 9.413945} [_1 +5\HI 24_‘: [ = ]]+
& k=0 k

k=1

1

18 i
[-1+v’1 z;‘;jﬂr*[i ]] [29+4?H zfﬂjﬂr*[; ]]

131072
1

&
1416 1
2?[—1+~"Z Tk [f; ]] [59 +89ﬁz;;j4*[; ]]

137438053472
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1
_103[01.655?8_-'4 ][5 \/E a 1] 4
(V5 -1f (4775 +29) () (3(¥5 -1)")(89 V5 +59)
8 64 v 642 =

[i (-1 [_1 :cm}k][_l +5\.’I§ [— i}i{" El}k ]+

[—1+ﬁ EH,'I _Ff ]"‘] [29+4?H i ‘—_“_T_E"‘]

131072 ¥

I i o 2T 5k

27|-1+V4 gy, —22% | 50489V4 gy 42k
137438953472

1
_lag[fl.ﬁss?sm ]{5 ‘I_ a 1] @

8 3 16
{g[JE'-1H[4?¢§'+29}+{E} (5 (V5 -1)) “89f3'+59}_
8 64 642 &

w [_l}k 5 - :vc?]\J'c x* {—

1 argis —x)
_105[‘,0.413945][_1 +5 EXP[HT{ = ”\/; z ™

k=0
w (-1 5-xFx ""[— }k]

I

131072 2
k=0

s w (-1 G-xfx* (-2
[29+4?Exp[1}1'{arg[5 x}”\,";z‘ T{‘x { 2}k]+

2
T k=0

1

27
137438053472
w (-1 5 -xf x* {— l}k ]16

1o MER 7

2
k=0
k k& 1
arg(5 - x) o (=105 -xx {_E}k
[smgexp[lq )7 5 2

for (x e R and x

Integral representation:
(2(v5 1)) 47¥5 +29)

1 J J
_102[61.655?8,-'4 ][5 "/— - 1] + *

g8 64
(3 (25 -1))s9V5 +59)

- [ 1+5V{_]j D413§'45 E‘““L

(-1+V5 ) (20+47V5) 27(-1+v5)(59+89 V5
131072 i 137438953 472
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The result 4,21968 is very near to the value (7+V97)/4 for c=1/2, regarding to the
value of fractal connectivity dimension 4,21221445 and very near to the mass of
Dark Matter particle:

Using (22) this translates to an upper bound on the mass
of the DM particle:

. a/m 144
m < 4.2 eV. (24)

cm?/g

Smaller and less massive galaxies result in a somewhat
weaker bound.

The bound (24) on the DM particle mass is the main
result of this Section. It shows that for values of a/m
satisfving the merging-cluster hound ~ 1em?/g [85-88],
m must be somewhat below 4 eV. The dependence on the
eross section is rather weak, however, scaling as the 1/4
power. It should be mentioned that the upper bound (24)
wonld be somewhat tighter had we assumed a p x r 2
transition density profile outside the superfluid core, in-

stead of p oc 13,

(from: Phenomenological consequences of superfluid dark matter
with baryon-phonon coupling- arXiv:1711.05748v1)

-In (1/e™((sqrt(Pi))/5)) ((5sqrt(5))-1))+((47sqrt(5)+29))/64)) * 1/8 * (((sqrt(5))-
1)/2))"8 + (((89sqrt(5)+59)/64"2)) (3/8)*3  (((sqrt(5))-1)/2)))*16

Input:

—lag[ _l [51,"?—1]+
1[u*u':rll.'S
1 11 8 89v5 +59 (3¢ (1 16
GalerVs + 25 (Vs )+ (s 2 (V5 -1))
e logixiisthe natural logarithm
Exact result:

V5 —1)¥(20+47v¥5) 27(v5 -1)'°(59+89v5) 1
[ ) (29 + }+ [ (89 + }*_FJ_‘QJ?
131072 137438953472 5

Decimal approximation:

3.614412997378304625176254659190111895993197417863998842651. ..

Property:
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_1+V5)¥(20+47v5) 27(-1+v5)6(50:89v5) 1
[-1+V5)(29+ J AP LN5 prpd }+—[—1+5\E]\G
121072 137438053 472 5
Is a transcendental number

Alternate forms:

11486983 51423655  +n

- — +y 5n

T 2097152 2097152 E

~-57434915 +25711825v5 -2097152+ 7 + 10485760+ 5
10485 760

514236545 —-11486983 1
2097 152 +§[5£_1]ﬁ

Alternative representations:

(V5 -1)f (47 V5 +29)

_1ag[fv;f,5][5f_1]+{ L ¢

GFCEEINE D) g L) res45),

647 RETE
(2(-1+V5)] (29+47V5) (3f (1 (-1+V5))°(59+89V5)
8 64 N 642

(2(¥5 -1)f (475 +29)

1
_lﬂg[fﬁ;‘s ][5 Vs - 1)+ 8 64 ”

2P (1 (V5 -1))'*)(89 V5 +59)
{[s} [2[ ) }[ ' —lag[ﬂ}lagﬂ[ = ][—1+5£]+

647 Eu':r:a's
[51 [—1+w'§}}E (29 +47V5) [3}3 [é [_1+@”m[59+89 J5)
g8 64 = o
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L (V5 -1)) (47 V5 +29)

_lag[ i ][5£_1]+[2 é = A
][ 1+5\/_]

(5 (5 -1)*)89Y5 +59)
64

(2(-1+¥5)f (29+47V5) (3 (L(-1+ F}16[59+89v’_1

8 64 " 642

=Liq|1-

u'rr .'5

Series representations:

—lng[ wias][S 5 —1]+

&£

(2(V5 -1)f (47V5 +29) (2 (2 (V5 -1))"°)(89 V5 +59)
864 i 647

ét-l}k[—lf“’”sr [ 1+5V{_24*[ ]]

1y 1
[-1+Hz;‘;j4*[z ] [29+4?ﬁz;‘;34*[2]]
k k

ol X Y

131072 g
1,16 1
2?[-1#2 2&4*[2 ]] [59+89ﬁzfﬂ34*[2 ]]
k k
137438053472

—lag[ ui a5][5\1’_—1]+

(2(V5 -1)f (47V5 +29) (2 (2 (V5 -1))"°)(89 V5 +59)
8 64 i 642 -

k

L

1_
[—1+ﬁ2k=ﬂ'4 2k ][2%4?»’_2@{
1
2

k!

-PL|I—'

131 DTE
1) 1
. ]k] [59 +89v4 o {_Er{_i]k]

137438053472

[ 1+‘~."'_Ek=n{ EF{
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= B
5 (V5 -1))" (47 V5 +29)

_lag[ 1,]{5\5_1%[ s

EFE 8 64

f — ek
[{3 }3 [é [Vl'g & 1}}16} [89 E + 59} _ o0 (- 1]'k [— 1+ f_ul 2t 5]

2
64 h k

o (-1F 5 -xf 2 (- 1}k]

argis —x) 2
[rosonfr B2 v £ 2

k=0
o -1F G- (-1 ]8

> [—1+exp[mrrg[5_x}”ﬂ z‘ :

131072 2 k!
k=0

a o (1 G -xfx*(-1
[29+4?Exp[mrrg[5 I}U\GL J:{!x [2}“]+

2
T k=0

1]
-

1

27
1374380953472
o (= 1 (5 — xf x~™* [— l}k ]16

[_1+Exp[lnlarg[5—x}”\lql 3

2
T k=0

k!
o (-1F G -xf 1 (- 1}k]

AR
Fis 1

k=0

1 [é[u’?—l]}s (47 V5 +29)
_lag[ \-"?:E:S ][ 5 - 1] + ath +
(B (2 (V5 -1)))(89V5 +59) ~V [s
g/ \2 ; ; e 1
— vE _—t1+5\'{gljl td’t+
(-1+V5)8(29+47V5) 27(-1+v5)'*(59+89 V5 |
131072 ’ 137438953 472

The result 3,61441 is very near to the value (3+V17)/2 for ¢=-2, regarding to the value
of fractal connectivity dimension 3,5615528

Now, we have the following Ramanujan modular equation:
VIR — 8003 + 196v/51,
We have that:
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[800sqrt(3) + 196sqrt(51)]

Input:

800y 3 +196y 51

Decimal approximation:
2785.360618049500434429839436232681888192413750389240333753...

Alternate forms:

4(2004'3 +49E]

443 (200 +49v$]

4J3[8Dsl?+ 196&&@]

and:

exp(1/4Pi*sqrt(102))

Input:

1
Exp[:L my 102 J

Exact result:

124 312 |
£

Decimal approximation:

2785.360618048297258720619547762375886413771158374418011952...

Property:

SUEVSYZ A Ge o transcendental number

Series representations:

— i TR [z
(7702 /4 473101 5 101 {k ]
£ 4 =

1
1

k
[z _ glrﬂm i Gl
k=0

k!
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: aT¥ Res_1..1017° (-2 —5)I(s)
mv10Z |/a R { 2 }
e Y =exp
8V
J'J'w+]- [is)l-a-s) ds
[1+Z}E s - ooty o5

(2xnl(-a)

The result 2785,36 is very near to the value of rest mass of charmed Omega baryon
2765.942.0. Note that the number divided by 10? is equal to 2,78536, value very near
to the proton magnetic pp 1.410607x107° JT" moment 2.79284 7y

1/2 * [800sqrt(3) + 196sqrt(51)]

é [atm 3 +196 w,fE']

1392.680300024750217214919718116340944006206875194620166876...

2 [EDD 3 +49 *JE]

4004 3 +984/ 51

243 (200 +49 wf?]

The result 1392,68 is very near to the rest mass of Sigma baryon 1387.2+0.5

((In [800sqrt(3) + 196sqrt(51)]))*1/4

#,- lag[EDD 3 +196 w,fE]

e lomix)isthe natural logarithm

1.678214587630776290450907843147794577584621231779518438476...
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Property:

dlng[EDD 3 +196+4 51 ] is a rranscendental number

Alternate forms:

{/ 1ag[4ﬁ [200 + 49 ﬁ]]

qjlag[tl-\/B [8081?+ 1950(}5]]

i/ % [4 log(2) + logi3) + 2 103[2'3':' 43 \"E]]

Alternative representations:

i/lag[EDD 3 +195\"H] :{flag,,{am 3 +195\/H]

{/bg[EDD 3+ 195\"5] - {/lngmncgﬂ{am 3 +195E]

{/bg[EDD 3 +195\E] =</-u1[1-atm 3 -195\1’5]

Series representations:

{/lcg[ﬁﬂﬂ 3 +196E] -

1 k

lng[— 1+800+/3 +196 EJ - i [ =g ‘“?;95 y51
k=1

e

+
2

@ (-1 (800 V3 +196 V51 —x) x*
logix) - Z X '
k=1

800V3 +196V51 -
i/lag[EDD 3 +196+/51 =[2”r[arg[ i 1)

~(1/4y for x
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S log(800+/3 +196+/51 ] =
Y g )

arg(800 V3 +196 V51 - z) 1
- [lcg[ — J - lng[z.;.l} -
2 -ty
@ (~1F(800V3 +196 V51 —go) zg*
k

[ln giZ0) +

]"‘[1;4}
k=1

I
00y 3 4196451 1

4lllc:g SDDNGHQEJE =4|I = dt
Y g ) = :

1

f
[-1+800 43 419651 |° ri-s)® I(14s)

4| g J'J'_w-f]- - g3
‘q —i oty T{1-s)

{(II 1ag[s|:m V3 +196 w,fE] s —

The result 1,67821458... is a good approximation to the fourteenth root of
Ramanujan’s class invariant 1164.2696, (that is 1,65578), to the numerical result for
02 as a function of 0, 1,6557 for the D7-brane in AdS, x S°-sliced thermal AdS;
and very near to the mass of the neutron.

While:

1073 ((In [800sqrt(3) + 196sqrt(51)]))*1/4

10° {{f 1ag[s|:m V3 +196 JE']

e logzixiisthe natural logarithm

1000 :;(II lug[sm-sﬁ +196 «JE]

1678.214587630776200450007843147704577584621231779518438476...

f — —
1000 i{ lag{EODw.," 3 +1964/51 ] is a transcendental number
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1000 dlag[arﬁ [EDD +49 ﬁ]]

1000 ;t] lug[4 \/ 3(80817+19 muﬁ] ]

500 - 2%* {/4 log(2) + log(3) + 2 lng[Eﬂﬂ +494/ 17 ]

Alternative representations:

10° dlng[sao 3 +196 JH] — 107 dlngp[sm o 195\/5]

10° {/Lag[sn:m 3 +196 JH] - 10° {/lag[a}lagﬂ[scm 3 4 195\"5]

103</19g[800 3 +195E] - 103</—u1[1-800 3 —195\1’5]
Series representation:

1&3{/10g[8m 3 +195\/H] =

1 k
1000 J log(-1+800 '3 +196 E] 5 (o ‘“?;95 V51
k=1

arg(800V3 +196V51 —x)
2

+

1.:.3{/1@[8133 3 +196Jﬁ] = muu[zml

= (-1 (800V3 +196 V5L —xf x*)
lug[x}—z P ' (1/4) for x
k-1

103<{1c:g[8m 3 +195E] =

arg(800 V3 + 196 V51 —z) 1
1000 |log(zo) + - (lng[—]ﬂag[z.;.}J—
2.?1' ZD
= (1) (800 V3 +196 V5 —zn}kzak]A ”»
(1/4)
k
k=1

Integral representations:
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10° #r lng[EDD 2% 19611'5]

f
[ 00473 41964751 1
1000 4 J — dt
¥ t

10° {/Lag[sn:m 3 +196 E]

| PSP —
’ 2 ~14800% 3 4196% 51 |~ [{-s1* [{1+s)
500 x 294 4J =i [Loaty : ds
"1 —i w4y [{1-s)

;4}.,?

The result 1678,21458 is very near to the rest mass of Omega baryon 1672.45+0.29

(48) + 1073 ((In [800sqrt(3) + 196sqrt(51)]))*1/4

Input:

f —
48 +10° 3 lcg[SDD 3 +1964/ 51 ]

e lomix)isthe natural logarithm
Exact result:

48 + 1000 {(f 1ag[8tm 3 +196 E]

Decimal approximation:

1726.214587630776200450007843147704577584621231779518438476...

Property:

f
48 + 1000 ,‘:{ log[EDD 3 +196+4 51 ] is a transcendental number

Alternate forms:

| :
48 + 1000 ;:! lag[af\/ 3 [acl 817 + 19600 \/E] ]

8 [5 +125 {{f lag[EDD 3 +196 E]]

8 [ﬁ +125 ;:/r 10g[4\/§ {EDD +49 m]] ]
Alternative representations:

48 1+ 10° illng[EDD 3 4 IQEE] — 48 +10° i/lug,.[EDCl 3 +196 \/H]
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48 1+ 10° Qllag[suu 3 4 IQEE] — 48 +10° i/lng[mlﬂgﬂ[EDD 3 +196 E]

48+1Cl3</10g[800 3 +195H] =4a+103</-u1[1-am 3 -195@]

Series representations:

48+1D3</10g[8m 3 +195\/E] -

. k
103[ 1+800+ 3 +195\f_] i[lsnnvs 196«@51]

48 + 1000 ={{
k=

48+ 10° {{f log(800/3 +196 /51 | =

arg(800 V3 +196V51 - x|
48 + 1000 |2ia - | +logix) -
2
= (1) (800 V3 +196 V51 —x)* x*
Z (1/4) for
= k

r
48+10° 4 log[800/3 +196/51 | =

arg(800 V'3 + 196 V51 - z)
2

48 + 1000 [lcg[z.;.} +

1
(lng[ - ] +logizg }] =
2g
= (—1)f (BOOWV 3 +196V5 —z.;.} z5
Z‘ P (174

k=1

Integral representations:

'l 800+ 3 4196451 1
48 +10° 3 lag[EDD 3 +1951!51] — 48 + 1000 ::“ ! dt
1

48 +10° illag[EDD 3 4 19511'5] -

[
; (-14800¥73 4196451 |° r(-s)? I{14s)
500 234 4( ifrosty ' ds
‘-q —i ca+y [({1-s)
48 + rol ] ]
& —

v

The result 1726.21458 is very near to the value of the mass of the candidate
“glueball” f(1710) that is 1723 (+ 6 —5).
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12 + ((1/(Pi1.0864372)) [800sqrt(3) + 196sqrt(51)]

1

. —— [smﬂ +1951ﬁ51]
7 1.08643%
763.152...
1 _ o«
- - 677.776 - 507 [ 2 ][25“ V2 +0.245V50 )
800V 3 +196+/51 - k
+ =12+ L
T 1.08643°

i

15, B00V3 +196V5T & (3 (677776 (-2f V2 +166.055(- L) V50 )
- _

=12 + 2‘
2
x 1.08643 e

mk!

800V 3 +196+51
- =
™ l.D8|54321 s _
@ (-1F(-2) V2o (677.776 (3 - z0)* + 166.055 (51 - 20)" ) 75"
12+ )
mk!
k=0

The result 763.152 is very near to the value 765,171 of nonperturbative contribution

to the mass of a 1S quarkonium for m, = 4.7 MeV/c* = 0.0047 GeV/c , that is the
mass of quark down is 4.840.5+0.3 = 4.7 MeV/c’.

And also:

1/(sqrt(13)) * [800sqrt(3) + 196sqrt(51)]

1

8003 +1964/51

8003 + 19651

v 13
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772.5200406950416775940358804740682174548274875382008900248...

f%[zuu-ﬁ?i;-+49-d?§§;]

I .-
I| 3879216 940800V 17
+

\ 13 13

4 .\;‘E (200 + 49 wf?]

The result 772,52 is very near to the rest mass of the charged Rho meson 775.4+0.4
and is very near to the value 765,171 of nonperturbative contribution to the mass of a
1S quarkonium for mg = 4.7 MeV/c* = 0.0047 GeV/c*, that is the mass of quark
down is 4.8+0.5+0.3 = 4.7 MeV/c’.

1/1739 [800sqrt(3) + 196sqrt(51)]

Igga[aaaxf§_+195-JEE}

80043 +196+51
1739

1.601702483064692601742288347459851574578731311322162354084...

4(200V3 +49V51)
1739

| ——
=38?9215 940800 V17
\ 3024121 3024121

4v'3 (200+49V17)
1739
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The result 1,60170 is very near to the value of electric charge of the positron and
1,60105 is the 15-th root of Ramanujan class invariant 1164,2696. Indeed, we have:

3
1o 113 + 5v505 105 + 5v505
3 + 8 =1,601045117 ...

Pi/729 [800sqrt(3) + 196sqrt(51)]

%g (800 V3 +196 JE]

1 —
— [EDD V3 +196+4/51 ];r
12.00338608403653856561154538042653658719596537727264509177. ..

1 — —
5 [EDD v 3 +1964/51 ];ris a transcendental number

The result 12,003386 is very near to the value of the black hole entropy 12,19

2Pi/729 [800sqrt(3) + 196sqrt(51)]

2 %g (800 V3 +196 u‘E]
%g [scm V3 +196 --JE'];T

24.00677216807307713122309076085307317439193075454529018354...

2 — —
5 [BDD V3 +196+4/51 ];ris a transcendental number
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The result 24,006 = 24 represent the physical degrees of freedom of the bosonic
string, that are the 24 transverse coordinates

((2/exp(1.61404238"4)) [800sqrt(3) + 196sqrt(51)]

2
exp(1.61404238%)

[EDD 3 +196 QE}

6.2874959...

1
. . 93k 25*[2][8 251+ 43 +49\.’5D}
(BOOV3 +196V51)2 & i

exp(1.61404%) N kZ:‘D exp(6.78672)

i L 3k 1) 13 1Yk rEe
[3':”:"4"3 +196 1,‘.'51]2 o 2 [_E}k [2':”:'[—].} E+49[—£} ‘-"5':']
exp(1.61404%) exp(6.78672) k!

k=0

=y — L E T k kY ok
(800V3 +196V51)2  B(-l (-3), V2o (2003 -20) +49 51 -20)) 2
exp(1.61404%) exp(6.78672) k!

k=0

The result 6,2874959... is very near to the length of a circle C =2nr withr=1
((2/exp(1.6109174)) [800sqrt(3) + 196sqrt(51)]

(80043 +196 51
exp(1.61091%) [ i ]

6.62661...

1
. . 93k 25*[2][8 251+ 43 +49\.’5D}
(BOOV3 +196V51)2 & i

exp(1.61091%) _kz:‘n exp(6.73419)
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3k 1 R 1k =
(8003 +196 V51 )2 5__‘2 (-2), (200 -1 V2 +49(- L] V50 )
exp(1.61091%) exp(6.73419) k!

i — S S R vy k kY ok
(800V3 +196V51)2 = 8(-D (-3), V2o (2003 -20)* +4951-20)) 55
exp(1.61091%) exp(6.73419) k!

k=0

The result 6,62661... is practically equal to the value of Planck’s constant that is
h = 6.626 070 15 x 10 ** J-s

Now, we have calculate various integrals from the expression of the right-hand side
of the Ramanujan modular equation:

102 _ 200v/3 4+ 196v/51,

We have that:

integrate [exp(1/4Pi*sqrt(102))]x

: v 102
[EKP[}T 4 ]Idl’t onstant 139258362

integrate [((Pi1"2)/5) exp(1/4Pi*sqrt(102))]x

-1 v 102
I g [Ir2 EXP[H 4 ]]I{fl’ = Constan 2?49.':'412

integrate [((P1"2)/8) exp(1/4Pi*sqrt(102))]x

-1 v 102
I é [Ir2 EXP[H 4 ]]I{fl’ ~ constant + 1718.15 x?

integrate [((P1"2)/18) exp(1/4P1*sqrt(102))]x

v V102
f_ 7% exp| - xdx = constant + 763.622 x°
J 18 4

integrate [((P1"2)/108) exp(1/4Pi*sqrt(102))]x
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V102
z . ]]xdx:a 127.27 X2

integrate [((P1"2)/10) exp(1/4P1*sqrt(102))]x
e
J 10

integrate [((P1"2)/9) exp(1/4Pi*sqrt(102))]x

V102
2 exp| - . ]]xdx:a 1374.52 x2

V102
i . ]]xd‘x:a 1527.24 X

integrate [((P1"3)/8) exp(1/4Pi*sqrt(102))]x

Ik

3
T exXp

V102
i . ]]xd'x:a 5397.73 x2

All the results of the integrals are good approximations to the following rest mass of
baryons and/or mesons:

1382.8+0.4 1387.2+0.5 (Sigma baryon) 1531.804+0.32 (Xibaryon) 2765.9+£2.0
(charmed Omega baryon) 5412.8+1.3 (Strange B meson) 775.4+0.4 (Charged
Rho meson). The mass of Higgs boson is 125.18 + 0.16

Furthermore, the result 763,622 is very near to the rest mass of the charged Rho
meson 775.4+0.4 and is very near to the value 765,171 of nonperturbative
contribution to the mass of a 1S quarkonium for mq = 4.7 MeV/c* = 0.0047 GeV/c*,
that is the mass of quark down is 4.840.5+0.33 = 4.7 MeV/c* . The result 1718,15 is
very near to the value of the mass of the candidate “glueball” f;(1710) that is 1723 (+
6-5).

Now, we have analyzed the following Ramanujan modular equation:

—

ei™V™ — 300v/3 -+ 2081/6.
exp(Pi1/4(sqrt(78)))
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ol 7

Exact result:
& 142 \I' N2

Decimal approximation:

1029.109108745708701845208873263603660484774707500189796766...

The result 1029,109 is very near to the rest mass of Phi meson 1019.445+0.020
Property:

V2V 327 oo transcendental number

Series representations:

ity & [1/2
f{u?Sn]:a':t_ Y4nV77 IR 77 { ]

w1 el
P|:u' 78 n)f4 G- ZN\EZ ??kq 2k
k=0 ;

) 1
, nYi Res 1 ;'?'?Sr[———s ris)
(V78 x)fs : BT X < )
e " = gXp
8+

Integral representation:

Jlmﬂr r'isi'r'i—ﬁ—si' ds

i paty
(1+z)”° = for (0 Re(a) and |arg(z

[E;THIF[—&}

[300sqrt(3) + 208sqrt(6)]

Input:

3004 3 + EDS\{{E

Decimal approximation:

1029.109108769564232483268989990587119611758652119701575130...

Alternate forms:

4[?5 3 +52\/E]
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443 (75 +52 *.,"'E]

4\{ 3[11033+ ?auw?]

The result 1029,109 is very near to the rest mass of Phi meson 1019.445+0.020

((((Pi/2 [300sqrt(3) + 208sqrt(6)] + 108 ))))

’T—L; [BDD V3 +208 'JE]+ 108

]_ — —
108+5[3DD*J3 +208*~,"5]n

1724.520807926401228386813904373678080283400468201726868621...

1 T
108 + 3 [BDD 3 +2084/6 ]frj.S a transcendental number

[;r [3DD V3 +208 1}?] s 215]

B |

108 + 1504/ 3 7+ 104\/_,¢

108+243 ['?'5+52\'"E]}T
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1724 +

1+

1+

11+ 1
1+

1+ 1
16+

1+ 1
1+

3+ 1
1+

1+ 1
13+

101+ 1

3+ 1 1
204 =

Series representations:

1
}[mn 3+EDS\(IE];T+1DE:lDS+iEn[E][?5 2% 2 452 5*\,/3]
2 k

k=0

:—EL[BDD 3 +208£]n+103=

91 o (-1} (75 c1F v2 +13(-1) 22% v5
1D8+i }T[ 2)&:[ 2 [ 5} ]
= ki

:—;[31:11:1 3 +2nsﬁ]n+ms=
@ 2(-1fn(-7) Vo (753 -z0)* +52(6 -z0)") 5"

lDE+L o

k=0
for not ((zpeR and -

The result 1724,5208 is very near to the value of the mass of the candidate “glueball”
fo(1710) that is 1723 (+ 6 —5).

1/72 (((((Pi/2 [300sqrt(3) + 208sqrt(6)] + 108 ))))

Input:

?—g[;—r[am 3 +298~E]+ma}
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Result:

-] [ma%[am 3 +208 ﬁ]n]

72

Decimal approximation:

23.95167788786668372759463756074552889282500650280176206419...
Property:

1 1
= (IDE hi [BDD 3 +208 \,/E]rr]is a transcendental number

Alternate forms:

%4 [}T[BCICI 3 +208 \E]+215]

3—]6[54+?5E}T+52\({_n]

3 (75+52V2)x
g &
2 1243
Continued fraction:
Linear form
23 :
+
1+ 1 T
19+ 1
1+ 1
2+ 1
3+ I
1+ I
1+
1 1
i 1
50+ I
11+ 1
3+ 1
3+ I
12+ I
2+ 1
1+ I
1+ I
2+ I
10+ 1
2+ =
Series representations:
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% {1 3 &1
ﬁ[in[ma 3+2D8£]+1D8]=5 %‘3—5 [

][?5 9% 2 1525 5]

ol % P

ol [%;r[EDD«,."?+EDE\f{E]+ 103}:

w 277% 5 (-1} (75¢-1F V2 +13(-1f 224 V)

ok

1 (1
ﬁ[in[amwja +203ﬁ]+103}
3 = [—1}kn[—%}k ‘«’E[?S[:E—z.j}k+52[5—z.;.}k}zak
51%3 36k

The result 23,95167...= 24, represent the physical degrees of freedom of the bosonic
string, that are the 24 transverse coordinates

1/142 (((((Pi/2 [300sqrt(3) + 208sqrt(6)] + 108 ))))

Input:

Elz [% [BDD 3 +208 \/E]+ ma]

Result:

. (msar%[am 3 +EDE\'{E]NJ

Decimal approximation:

12.14451273187606498863953453784280338227746808592765400437 ...

Property:

1
T [IDB + Z [SCICI 3 +208 'J_] JIS a transcendental number

Alternate forms:

[ [BDD 3+2Da\/_]+215]

284
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%[54+?5E}T+52\({_n]

54 75v3nr 5246
+

s
71 71 71
Continued fraction:
Linear form
12 .

+

b+ 1
1+ 1
1
11+ I
2+ I
7+ I
1+ 1
2+ 1
1+ 1
21+ I
8+ 1
1+ T
4+ 1
1+ T
5+ 1
4+ I
1+ 1
B+ T
B+ 1
2+
122+=
Series representations:
1

i (2 fr[3Ell:l 3 +2081JE] 4 ms]

54 =21 =

A 1D*n[z ][3 524 2 113 22*\/5]

B e K

(2) (75 (-2) V2 +52(-1) V5]

2

e 25 54 =%
E(E’T[SDD 3Jrzlzznaxf?];,lrzls]:ﬁ»r:g;I =

Elz [é r(3004/3 +208 JE]+ 103]:

54 o (-1 n{-%}k Vg {'?5 (3 —zg)* +52(6 —2:.;.]#“}2:,5“c
— +
71 71k
k=0
for not ((zoeR and —e=< zg = 0))
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The result 12,144512 is very near to the value of the black hole entropy 12,19

32 1/72 (((((Pi/2 [300sqrt(3) + 208sqrt(6)] + 108 ))))

32 ?—12 [% [BDD 3 +208 w.,f?] ; 103]

4 1 — :

= [1D8+ i [3001}'3 +2asﬁ]n]

Q 2
766.4536924117338792830284019438569245704002080896563860540. ..

4 1 — -
9 (IDB - [BCICI 4 3 +208 x‘?] }'I'J is a transcendental number

WO ba

[;r [ma 3 +208 *.,"'E] s 215]

—_—

B(75+52V 2 )x
48 + ——
33

Linear form
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766 +

32 (1 — =8 (2 e
E[in[mws+2D8£]+1Ds]:43+2‘§n[2][?5 2742 +52 S*ME]

k=0 k
32 (1 —
ﬁ(in[amwjzmasﬁ]um]: k |
w 2% (-1 (75¢-1° V2 +13(-1) 22* V5
48+ [2}"‘[ 1 -5) ]
oy 9k
32

[%n[SDD\,"?+2DS\/E]+1DS]:
3 14 oz k kY &
48+i 8(-1) x(—) Vao (753 -z0) +52(6 -20)) 2
9k!

k=0

72

The value 766,4536 is very near to the rest mass of the charged Rho meson 775.4+0.4
and to the value 765,171 of nonperturbative contribution to the mass of a 1S
quarkonium for m, = 4.7 MeV/c” = 0.0047 GeV/c’ , that is the mass of quark down is
4.8+0.5+0.3 = 4.7 MeV/c’

(19%Pir2)/(1712) ((((( [300sqrt(3) + 208sqrt(6)] + 108 ))))
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%;; [[3DD 3 +208 JE] 3 ma]

Result:

19[1(3&3&&@408@];3
1712

Decimal approximation:

124.5522921870250569630044946016967215536015950539717516484...

Property:

19{108 + 300V 3 +208V6 )=

15 a transcendental number

1712
Alternate forms:
51372 1425.22v3 2472246
428 428 107
19

ﬁ[2?+?5 3 +52\"E];r2

[ %]

19 [2?+J3[11D33+?EDD\{E]]N

428

Continued fraction:
° Linear form
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m4+1 ;
+
1 1
N 1
4+
3 1
3 1
1+
1 1
" 1
3+
1 1
o 1
1+
1 1
i 1
1+
6 1
N 1
11+ 1
22+ 1

Series representations:

H300VF§-fzﬂauﬁ§]+108“19m2}
17

- 1
St 5 B e (s F )
k=0
[[300 V3 +208 \/E] + 1[)8] (19 27}
1712 =
s13a? o 19022822 (1) (75-1f V2 +13(-1f 2245
428 HY 107 k!

k=00

Haaavﬁi-rzaauﬁ§]+1ashlgm2}

1712
51352 & 19 (-1)% #2 [_zl}k v 2 {?5 (3 —z5)* +52[6—z.:.}k}z.5""
428 +k£ 428 k!

for not ({zpeR and —e=< 2

The value 124,552 is very near to the mass of the Higgs boson 125.18 £0.16

Now, we have the following Ramanujan modular equation:
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eV _ 144(147 + 104v/2)

We have that:

exp(((P1/2)*sqrt(46)))

Input:

oo 5

Exact result:

\ 232

£
Decimal approximation:

42347.26108215699922855859544026430987516136752699531538765...

Property:

ya232 .
eV =M T s a transcendental number

Continued fraction:

Linear form 1
42347 + 1
3+ I
1+ 1
44 T
1+ 1
B+ 1
15+ 1
S+ I
1+ I
1+ 1
2+ 1
2+ 1
2+ 1
1+ T
41+ I
2+ I
1+ 1
1+ T
3+ 1
1+ =
Series representations:
(vVas ”].-“'lz /274745 ¥ =D45""‘ { 1:: 2]

£ =&
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1k o1
CR R
‘“h%n'-fz:expin 45;;' 5k! 2k

T E_‘?J:D RESH_;_ i 4575 r[_

4+x

1
P = —5|I(s)
(Va6 x)z 2 }

£

eXp

Integral representation:

iy Ts)lla—s)
=i pa+y =5

(270 Ti—a)

(1+g)° = for (0 Re(a) and |arg(z T

(144(147+104sqrt(2))
Input:

144[14?+1D4\E]

Decimal approximation:
42347.26231009947145085409033376443842465940600564517434389...
Alternate form:

21168 + 14976 2

Minimal polynomial:

X -42336x-476928

Continued fraction:
Linear form
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42 347 +
3 1
N 1
1+ 1
4+
3 1
) 1
17+ 1
1+ 1
1+ I
2+

10+ 1

Now:

6 * sqrt(144(147+104sqrt(2))
Input:

5\/144[14%1'34\/5]

Result:

72 J 147 + 1D4E

Decimal approximation:

1234.707027259333683683446507396727521024823367827478312985...

Alternate form:

3642 |\ 147-iy 23 +\/1[E +-14?1]]
Continued fraction:

Linear form
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1234 +

f|.+l

The result 1234.70 is very near to the value of the rest mass of the Delta baryon that
is 123242

(Pi*3/1.6557)* (1/5)  (((((e"(144(147+104sqrt(2))))10.0029  where 0,0029 is
(0,614515959679805)'2 = 0,0029. Note that 1/(0,6141595968) = 1,62824126...

3 i
T 1 [ 144 (1474104 V2 |]“-':":'2'-°
o )

1.6557 " 5

8.08959... x 10°3

= the size of the Monster group (=8.1x10"%)

[ 144 (1474104 v.—z-l]n_nuzp =
& d kg

5 1.6557

0.0029

3
i

o E=1)E [—El}k (2 =g w5t ]]
k=0

0.120795 [exp[l44 [14?+ 1044 =g L i
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[ 144 [ 1474104 u'?1]':'-':":'29 5
£ J Fis

= 0.120795
5x 1.6557 ?

k Eokf 1y woboze
argi2 - x) e 1V @2-x) x [_E}k
exp| 144|147 + ll:l4exp(ur{ : J]\G %

k1
" k=0

3 £ w—
i Tl X moard

[ 144 (1474104 u'?]]':'-':":'zg' 5
£ J Fi e

5 1.6557

1 yli2|laugl@-=gi2my] 4, 3z 02 mi)
0.120795 [exp[144[14?+ 194[—] P o e Lkt
e

k(1Y o o -k \y\0:0029

w (-1} [—z}k[ﬂ Zo)" 2o m ;

T
k!

k=01

Or:

(Pir3/5) * 1/((N((113+5V505)/8)+V((105+5V505)/8))"3 ))) 1/14
(((((eN(144(147+104sqrt(2))))~(5/1724.15)

Input interpretation:

f ! [f144|: 1474104 v?]]5-"1?24-15
~ |I 'l - [ 3
14‘1]' [\( ; (113 +5+v505) + \J ; (105 +5 qﬁ]]
Or
[f 144 (1474104 V2 ]]5 172% 14
&

| :
[ o e f P
51{?' [\( ; (113 +5 /505 | +\( ; (105 +5 V505 |

Result:
8.08223... » 1073

Comparisons:

= the size of the Monster group (=8.1x10"%)

1728/14386 integrate integrate [(Pi”3/5) * 1/((1.6557))
(((((e™N(144(147+104sqrt(2))))N(5/1724.15)[x
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1728 .[.}TB i [[ 144414?+m4\‘,—2-|]5_.'1?24.15
14386 J |J 5 " 1.6557 \\°

x]dx]dx

1.6181%10%% »°

The result 1,6181 * 10°* can be considered a multiple of golden ratio 1.61803398

1/(((8Pi-(sqrt(5)-1)/2))) (144(147+104sqrt(2))

1
8r- 21 (V5 -1
=) .

[144 [14? +104 *J?]]

144 (147 + 104V 2
% (1-vV5)+8x

1727.422722024477654236736075843389327371420633527326905729...

144 (147 + 104V 2)
: — - is a transcendental number
: (1-+5)+8xr

288 (147 + 104V 2
1-V5 +16x

288 (147 + 104V 2 )
-1+v5 -16x

21168 + 149762
51 (1-v5)+8a

° Linear form
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1727 +

2+

2+

1+ 1
2+

1+ 1
3+

2+ 1
3+

2+ 1
50+

10+

Series representations:

-1 —lll -:IE—ZD:I|l|c -
288[14?+ 104 V3o I, { E N ]

144(147+104V2)
sn—é[ﬁ—l}

k(-3 ), 5= F =5
X

1+16m-v e Zf:n

for not ({(zpeR and —eo -

(-1 (2 (L
288 [14?+1n:|4 explix | #2222 ||V T "kl" { aL]

144 (147 +104V2)
E;r—é[v'?—l}

#—lik-:S—err'kl:—é]k

k!

1+16;r—exp[znlﬁgz%“f;z::n

forixeRandx =0

144(147 + 104V2)
s;r—zl[v'?—l}

1 =k
12 |agl2-=g {2 m)] 1/2+41/2 Bz W2 #—lik{— #2—z|:|:lkz,:,
233[14?+ 104[zin]“ AR T SRR ELL.

L —&
1 42 largiS—sn i2m]  1/241/2 [augiS—zg 2 T (-1 {‘2 ]k (520 ¢ e
1+16x- [— ] Zq }
I k=01 k!

The result 1727.4227 is very near to the value of the mass of the candidate “glueball”
fo(1710) that is 1723 (+ 6 —5).
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1/72 * 1/((8Pi-(sqrt(5)-1)/2))) (144(147+104sqrt(2))

Input:

1 1
2 30 TVE [144[14%10415]]

Result:

2(147 + 104V 2)
(1- VI'E]+8}T

1
2
Decimal approximation:

23.99198225033996741995466772004707399126973102121287369068...

Property:

2(147+104v2)
: — - is a transcendental number
: (1-v5)+8x

Alternate forms:
4(147 + 104V 2)
1-v5 +16x

4(147 + 1042
~1++5 16«

GB8 +416+2
1-45 +16+x

Continued fraction:

° Linear form
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23+

1+

123+

1+ 1
2+

1+ 1
1+

1+ 1
1+

2+ 1
3+

T+ 1
2+

8+ 1
2+

2+ 1
2+

i— L.
24—

3+l

Series representations:

-i—lJI‘l'c —1—] GZ—ZDJk g
147 +104Vzg I, { o - ]

144(147 + 104V2) 4[
(8r-1(v5 -1)72

- 1 (-1 (5-zg ik =5¥
14165V Yo, T CahEwT%

K!
for not ((zgeR and —oo -
-:—l]k-:E—Ika'k{—l]
4147 + 104 expli x| 2EZ2 ) 7 =
144 (147 + 1042 ) [ plen 25,2 )V 2 ¢
gr-1(V5 -1)|72 S Mkl vy
{Ir 2[ ” l+lf:;r—exp[ur|_w“'ﬂ'f; :J_D Kt |
forixeRandx <0
144 (147 + 104V2))

(8r— (V5 -1))72 )

1 %k

1/2 [argiZ-=g Y27 12412 |are(@—zn Wi2 s -1 (-5 2-z0F =5
4[14?+1n4[i] W TSR i e, 2k
In k!

1+16 L2 |arg(S-zg (2 m 12+121alg-:5-z.:,u2nu - Uk':- '| (5-2g ) 55"
lenesi [a:u] %o Zk:ﬂ "

The result 23.99198...= 24, represent the physical degrees of freedom of the bosonic
string, that are the 24 transverse coordinates
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1/142 * 1/(((8Pi-(sqrt(5)-1)/2))) (144(147+104sqrt(2))

1 1
T TE [14—4[14?+104\E]]

Result:
72(147 + 104 V2
71{2(1-¥5)+8x)

Decimal approximation:

12.16404874665125108617419771720696700416493403802483736428...

Property:

72(147 +104V2)
— Ig a transcendental number

71(; (1-V5)+8x)

Alternate forms:

144 (147 + 104V 2))
71(1 -5 +16x)

144 (147 + 104V 2 )
71(-1+v¥5 —164x)

10584 + 7488 2
71(;(1-V5)+8x]
5 )

Continued fraction:
Linear form
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12 +
6+ 1 i
16+
362+ 11
1+ 1
1+ 1
1+ 1
1+ I
1+ 1
2+ T
S5+ 1
4+ T
1+ 1
2+ T
1+ 1
14+ I
1+—1
5+ T
3+ 1
457+ =
Series representations:
#—lell[—l—ll <2—z|:|:lkza‘":
144|147 + 104 Vzg T° =
144 (147 + 104 V2 | [ © Zio k! ]

-1 (-3 ), 5-z0f 3¢ ]
k!

LifE
(8x-3 (V5 -1)142 ?1[1+15H-JEZ:’£

for not ([zpeR and —oo < Zo=0))

(-1 2 x % (- 1)
144[14?+1n::n4exp{z;T[EE‘;T—"”J}»"Iz;‘;j 5 b “]

1 o - L
{E}T_z[ﬁ 1}}142 ?1[1+15n—exp{1nle}ﬂzk=ﬂ‘ we Jk! l: ]

144 (147 + 104 V2 )

forixe Randx <=0

144 (147 + 104 V2 )
(8r— (V5 -1))142

-1 {—%]k 2-29 ) 5 ]

12 |augi2—=g W27 1/2+41/2 9 e WD 7

144[14?+ 1ﬂ4[i] OV 1j2412 iz -H @ g
0 k!

P [l+1l5;r [ }12[3‘3‘5""””2"” 12+121mz¢5—zan2nuz e ]k"-‘-zm“za"]
k=0 k!

The result 12.164948 is very near to the value of the black hole entropy 12,19
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(1-1.6644049)"2 * 1/(((8Pi-(sqrt(5)-1)/2))) (144(147+104sqrt(2))

Input interpretation:

(1 - 1.6644049)° - — [1‘5 = (144(147+ 1045]]
2 .

Result:

762.5429...

Continued fraction:
Linear form

762 +

1+

1+

B+ 1
3+

18++
1+

2+ 11

1+—=

Series representations:

(1-1.6644)% (144 (147 + 104V 2))
8r- (V5 -1) -

':—llkl:—;—]kﬂz—zmkza"‘

826.364|1.41346 +Vzq 5, ¥

1f(- ,?:Ik-:S—z.:.sz.:,
kl

0.0625 + 7 - 0.0625V 2 Zk

for not ((zgeR and -

(1-1.6644)% (144 (147 + 104V 2 )) ~
8r- (V5 -1) -

-1k 2-xk x % (-1)
826.364(1.41346 + expin | 25220 || Vi 1 — 1

(- 1:""»:5-xf‘x-"'=¢- ik

0.0625 +x —0.0625 exp(ix [Eﬂ%“ NE R

forixe Randx <=0
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(1-1.6644)7 (144 (147 + 104V 2 )}

E_;rr - l ["'.'l'g = lll
= )
1 2 [argi2-=n V27l q a0 jareim e 2 )
[825.364 1.41345+[_] gl En)
by
w (-1 [— l} (2 - z0)* z5°
5 2k /10.0625 + 1 -
k! /
k=0

& 1] k _—k
} 15— 2T | | | s [— 1} = [5 —EZn ) E
G ( 1 ]1_2 latg{S—zq W2 m)] zé"2+1"2 larg(5-zg W2 m)] £ [ 3 }k o] 0

En

k!
k=0

The result 762.5429 is very near to the value of rest mass of the charged Rho meson
775.4+0.4 and to the value 765,171 of nonperturbative contribution to the mass of a
1S quarkonium for my = 4.7 MeV/c” = 0.0047 GeV/c® , that is the mass of quark
down is 4.840.5+0.3 = 4.7 MeV/c?

2 (0.6644049)2 * 1/(((8Pi-(sqrt(5)-1)/2))) (144(147+104sqrt(2))

1 —
2|0.6644049° — [144 [14?+ 104 y 2 ]]
8r-1(V5 -1j
5 .
1525.086...
° Linear form 1
1525 +
1
11 +
1 1
N 1
1+ 1
1+ 1
2+=
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(2 (144 (147 + 1042 })) 0.664405>

Bx—21(v5 -1)
5 )

1 (-2), 2o ¢
k!

1652.73|1.41346 +Vzq I,

1
£ ':—l]kl:—E:IkI:E—z.:,sz.:,""
k=0 k!

0.0625 + 7 — 0.0625 V zg 2

for not ((zpeR and —wo< Zp = 0)

(2(144 (147 + 1042 })) 06644057

—
8r-2 (V5 -1)

y -:—le-:Z—x:lkx_k —l]
1652.73 | 1.41346 + exp(im | 2222 )i 3 E 1
T I

1K s K (-2),

k!

0.0625 +x —0.0625 exp(ix [E%J} NE R

for Randx <10

(2(144 (147 + 1042 ))) 0.6644057

8r-- (V5 -1)
1 32 |augi2—zg iz 4, ; ey
[1552.'?3 1.41346 +{—J ZD1.2+1,2[Eng|:2 = 2l
2q
ki 1 R
w (=1 [—z}k[E En) EZp /
f10.0625 + 7 -
k! /
k=0
ki 1 bk
1 12 arglS-=g 2] ; . o -Q:E‘ [_]_]. B [S—Zn]l 5
0.0625 [—] zul-z"l-zlmﬁﬁ 2 W2 T 2‘ { z}k
%o k1

k=0

The result 1525,086 is near to the value of rest mass of Xi baryon that is
1531.80+0.32

729 + 1/(((8Pi-(sqrt(5)-1)/2))) (144(147+104sqrt(2))

Input:

1
729 + ry ; - 1}[144[14?+ 1545]}

Result:
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144 (147 + 104V 2))
%[1-E}+an

Decimal approximation:

2456.422722024477654236736075843380327371420633527326905729....

Property:

144 (147 + 104V 2)
729 + - 15 a transcendental number

21[1—\"?]-+8Ir

Alternate forms:

9 (4785 +3328V2 -81V5 +1296x)
1-45 +16«x

" 288 (147 + 104V'2 )
~1+vV5 - 16

288 (147 + 104V'2 )

9+
1-v5 +16x
Continued fraction:
Linear form
1
2456 +
2 1
+
2 1
i 1
1+ I
2+ 1
1+ I
3+ 1
2+
3 1
o 1
2+ 1
59+ 1
1+ i
10+ 1
1+ T
2+ 1
1+ T
1+ 1
2+
2 1
IR |
11+ =

Series representations:
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144 (147 + 104V 2 )

729 4+ 1 =
an—i[ﬁ- 1)
o0 [—1]'k e [E—Zg}k Zak
[9 [4?85+1296n+ 3328vz 3 [ 2}‘:{1 _
k=0 ;
o (-1f (-7} 5-20)" 55"
81 HZD Z 2 Jn:l!{1 l,."llll
k=0 y
o (-1F (-1}, 5 -zl zgF
[1+15}T—'\|'Z|:| Z [ z}kk‘
k=0 )
tor not ((zgeR and -

144 (147 + 104V 2 )

729 + . o
an—z-[ﬁ-l}
ke k& 1
arg(2 - x o (-1 2-x)x™ (-2
914785+ 1296 7 + 3328 Exp(m{g—}”ﬂ'x Z [ z}k B
2 = k1
ke k& 1
81 argis —xj \/— w (=17 (G -xx [_E}k /
EXP[HT{ = J] X z = /
k=0
k k& 1
VTR ( FI’E[E—X‘}“J—i[_l} (5> —x)" x [_E}k
—EX — S X
+16x plix - 2 =

forixeRandx <0

144 (147 + 104V 2
729 + s
8}1’—; (V5 —1)

1 31/2 [argi2—zq W2 m)) ' ; e YT 7
[9 [4'?85 +1296 7 + 3328 (—J g A IR NR A

Zn

w (- 1}"': [_ 21 }F: (2 - Zn }k Zak g [ 1 ]1."2 e giS—zg 2w

1
k=0 k! Zg
el gk ok
1I|'2+1|l'2 lﬂ.lg",S—_z:':']ll"z;ru = [_ 1} [_z}k [5 ED} zl:l IIll
£ Z k! /
k=0
I P,
1 W2 larglS-2g W27 115,112 |argiS-zg Y12 ] T (-1) [_z}k (5 -zl 2
l1+16m-|— £
by = k!

The result 2456.4227 is very near to the value of rest mass of the charmed Sigma
baryon that is 2453.98+0.16
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Pird/8 * sqrt(144(147+104sqrt(2))

Input:

g\flM[M?+ID4\"E]

Open code

Result:
° Approximate form
° Step-by-step solution

|
g \114?+ 1042 ot

Decimal approximation:
° More digits

2505.660192054728408188820261923818100972825097633076096821...

Open code

Enlarge Data Customize A Interactive

Property:

3 |
5 \( 147 + 1D4\/'E x* is a transcendental number

Alternate form:

[
a[w.’ 147 -iv23 +\11[v’ﬁ+-14?1}

242

II'4

Continued fraction:
° Linear form

2505 +
1+

1+

1+ 1
16+

2+ 1
43+

1+ 1
40+

Series representations:
° More
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é \(II 144[14?+ 104 ~E] at =

| w 1
E;r4\12116?+149?6£ X[z][zllﬁhlﬂrg?ﬁﬁ]*
8 k=o' K

Open code

Enlarge Data Customize A Interactive

é \f 144[14?+ 104 d?] xt =

.- o (-1f(-2) (21167 +14976 V2 )*
2t 211674149762 3 (F2), 1167+ '
8 k=0

k!

Open code

l I' |

- \1144[14?+1D4~J2] B

o (1 (-1) (21168 +14976 V2 — 5 z*
k!

it Y

k=0

R a

The result 2505,66019 is very near to the rest mass of the charmed Sigma baryon that
1s 2517.9+0.6

Q2Pi*4)/(11) * sqrt(144(147+104sqrt(2))

[1—11 (2 ,;*]J \f" 144[14?+ 104 \E]

Open code

Approximate form
Step-by-step solution

24 |
= \(14%104\5 ™

More digits

3644.596642988695866456465835525553601415018323829928868104...

Open code

Enlarge Data Customize A Interactive

24 | —
55 \J 147 + 104/ 2 =" is a transcendental number
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Alternate forms:

1345?2 599042
+ T

YV 121 121

Open code

Enlarge Data Customize A Interactive
12
= V2 |\ 147-i23 + \/1[1.f23 +-14?1] ];r‘*
Continued fraction:
Linear form
1
3644 +
1+ 1
1+ 1
1
2+ T
11+ 1
1+ T
1+ 1
15+ I
1
o 1
3+ T
2+ 1
4+ T
1+ 1
11+ I
1+ 1
16+ I
1+ 1
5+
1 1
pE—
30+—=
Series representations:
More
1
5 \/144[14% 104v2) (21%) =
gy 55 =i &
Zat\21167+14976 Y2 Y| 2 (21167+14976 E]
11 iolk
Open code
Enlarge Data Customize A Interactive
1
= \/144[14% 104v2) (24%) =
ki 1 NDES.
2 w (=1 [-2) (21167 + 14976V 2 )
b= le 167+14976 2 Y’ 2k
k=0 k!

Open code
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1_11 ‘j 144[14?+ 1(:1415] (2x%) =

2, s (-1 (-2} (21168 +14976 V2 - g0 z*
Tl

k!
k=0

The result 3644,596 is very near to the rest mass of double charmed Xi baryon, that is
3621.40+0.78

Pi/8 In((144(147+104sqrt(2))

g log{144 147 + 104 ﬁ?}]

e logixiisthe natural logarithm
1 -
= ;rlag[l4—4[l4?+ 1044 2 ]]
Enlarge Data Customize A

° More digits

4.183682127080426664004302610886147503737806220145001177143...

Interactive

° More

1 —
= ;rlag[zl 168 + 14976 4 2 ]

Enlarge Data Customize A Interactive

é }1' [lng[ 144) + lcg[ 147 + 104 w,"?]]

é ;T [2 2 log(2) + log(3)) + 10g[l4? +104 «E]}

° Linear form
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47+ 1

B 1

Alternative representations:
More

:-EL 10g[14—4[14? +104 \E]]n 2 é ;rlug,.[144 [14? +104 \E]]

Open code

Enlarge Data Customize A Interactive

:—SL lcg[14—4 [14? + 104 \G]];T = é = logia) lngﬂ[lfM- [14? +104 \E]]

Open code

:—; 1ag[144[14?+1a4\5]]n = -énul[l— 144[14?+ 104\'{5]]

Series representations:
More

:—EL 10g[14—4[14?+1D4\E]}n 2

|
énlng[2116?+149?ﬁ \E]- -

=R

k=1

Open code

Enlarge Data Customize A Interactive
arg(21 168+ 14976 V2 x|
2

+

é log(144 147 + 104 Y2 ) r = ;rurz

@ (1) (21168 + 14976 V2 — x| x*

1 1
é}Tng[I}—éfrkZ_‘l i for x
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Open code

1 1, |arg({144(147+ 104 V2 | -x)
—10g[14—4[14?+1ﬂ41."2]];r:—urz ikl L
8 4 2
w0 3 Fo k  k
1 1 & (-1F(21168 + 14976 V2 — x| x
—}Tlﬂg[x}——frl - tor x = 0
8 g k

Integral representations:

é IDE[IM[14?+ 104 \'E]]}T = g 11‘144114?+1|:|4 ""E]%

Open code

Enlarge Data Customize A Interactive

1 i iesy (21167 +14976 V2 )5 I(-s (1 +5)

— log| 144|147 + 104 2 =—-— ' ds
g g[ [ T ]]fr 16 —i ca+y (1 -s)

for -1

The result 4,183682 is very near to is in the range of the mass of DM (dark matter)
particle (< 4.2). Indeed 4.183682 1s very near to the upper bound value of mass of
Dark Matter particle:

Using (22) this translates to an upper bound on the mass
of the DM particle:

. a/m 1
m < 4.2 eV. (24)

cm?/g

Smaller and less massive galaxies result in a somewhat
weaker bound.

The bound (24) on the DM particle mass is the main
result of this Section. It shows that for values of a/m
satisfving the merging-cluster hound ~ 1em?/g [85-88],
m must be somewhat below 4 eV. The dependence on the
cross section is rather weak, however, scaling as the 1,4
power. It should be mentioned that the upper bound (24)
wonld be somewhat tighter had we assumed a p x r 2
transition density profile outside the superfluid core, in-

stead of p ox r—3.

(from: Phenomenological consequences of superfluid dark matter
with baryon-phonon coupling- arXiv:1711.05748v1)
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Now, let’s develop some expressions extracted from the following page of original
Ramanujan’s manuscript

From the (1) (PAGE 1), we have that:

1In1 + 2°21In2

1log(1) +2° log(2)

e lomix)isthe natural logarithm

4 log(2)

More digits

2.772588722239781237668928485832706272302000537441021016482...

Enlarge Data Customize A Interactive

4 log(2) is a transcendental number

log(16)
More

1logi1) + 22 logi2) = log,(1) + 4 log,(2)

Enlarge Data Customize A Interactive

1log(1) + 2% log(2) = logia) log, (1) + 4 logia) log, (2)

1logi1) + 22 log(2) = —4 Li1(-1) - Li1(0)

i 2 [
4 logix) -4
+4log kz_‘l k

arg(2 - xj

1log(l) + 2° log(2) = Eml

i
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Enlarge Data Customize A Interactive
1log(1) + 2° log(2) =

arg(2 —zn) 1 argi2 —zn)
4{MJlog(—J+4lug[zc.}+4l%J10g[z.;.}—4
g T

0 k=1

Lol

3 (-1 (2 - z0) 55*
k

i

Open code

- arg[i] —argizg)

& 1) 2 -20) 55"
+4log(za) -4 ) o) %o

1 10g[1}+22 log(2)=8in P’
k=1

2m

Integral representations:
o 21
1logil)+2 1c:g[2}=4j th
1

Open code

Enlarge Data Customize A Interactive

2i iy [—sP T{l+s .
1log(1) +2° llzzg[E]lz——I : +r¥d§ for —1 0
moJejaady r(l-s)

((2(3)(5)/6))In2-(273)/9+(1/(4Pi*2))(1+1/(273)+1/(373))+2/12-1/(360%2)

Input:

ead)ord-Z 4 L (1o S 2o 2 0

6 9 4. 23 3@/ 12 360x2
Open code

e lomixiisthe natural logarithm

U521 251
&= - hEa 3 +5logi2)
Enlarge Data Customize A Interactive
vore digis

2.771559533695822358003306145792782883624021565832218265696...

Alternate forms:
More

521 251
S TR 5
720 8R4 r°

Open code

+log(32)

Enlarge Data Customize A Interactive
3126 x* - 1255

5 log(2) -
g 4320 »°

Open code
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1255 + 6 #° (3600 log(2) - 521)

4320 »*
Alternative representations:
More
Lkl
T g4 ot s 2 1
ogl [ -———= +— - =
55} TR a2 1+1§ 360 - 2
30 log,(2) 8 2 1, e
6 0 12 7200 4,2
Open code
Enlarge Data Customize A Interactive
1 1
” log@)2(3 x5 R T 1
— logi [ -———= +— - =
e T T T 42 T12 360 2
1.1
1 l+=-+ —

B 27

31[1 (2 s
— logia)log,(2)- - + —
g BB gt T 0 T T 42

Open code

sy RE z 1+2_3+3_3 : !

- lo - ——== s — -

e A +112 360 2
2 1 1+§+2_?

60 8
& coth™'(3) - 9 +- -+

Series representations:

1 3 :|_+2i3 + ELE ) 1
= logi2)2(3 5)- —+ ———— + — - =
g RN TR T T 42 12 #8Dxd
521 251 arg(2 - x LIS, o R L
—ﬁ S o | nrlg—} +51CIE[J:'}—5L : i : orx <uy
864 ™ =
Open code
Enlarge Data Customize A Interactive
1 1
H Ir g 3 1 521 251

1
- log(2)2(3 »5)- — ik S ) B
i Tt T 42 T12 360.2 720 Bgam

arg(l — g 1 arg(2 —zg) (-1 (2 - z}z
SI—E D}Jla [ J+510§[z.;.}+5l—g ] Jlag[z.;.}—Ez E A
E.FT ED k=1 k

Open code
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Zn) Zl:l_k

T
}lag[E}E[B 5) - E+ Tyt ot =
6 9 452 12 360 2
1
521 251 n-arg| + ) -argtzo) 1k @-
_ﬁ+ +10ém ZEE' +5logizo) - 5)_‘ }
864 m =
Integral representations:
1 1
L o235 23 l+g+5 1 521 251
iy C' oL (e C - - — L T—
g ot T 42 T12 3602 720 " Bear
Open code
Enlarge Data Customize A Interactive
1 1
L 10g@ 2@ x5)- z a2, v
B 9 4 g2 12 360 2
521 251 5§ fiws[(-sPT(l+s) :
_——t —— - — — 43§ fol L
720 854fr2 2 i a4y Il -s)

ke

21
t

sqrt[((2(3)(5)/6))In2-(23)/9+(1/(4Pir2))(1+1/(273)+1/(33))+2/12-1/(360%2)]

Input:

f
Il[z 3 5}1 (2
s D —_
‘1] 6 FL)

Open code

23 1 1 A4
—+—(1+—+—]
9

42 23 93] 12 3602

Exact result:

’ 521 251 5 log(2)
+ Og

\ 720 * 864 12

Enlarge Data Customize A Interactive

Decimal approximation:
More digits

log(x) is the natural logarithm

1.664800148274807896619608771727562731282540388459571038337...

\lmn ite forms:

J 521
\ 720

Open code

251
354;12

+log(32)

Enlarge Data Customize A Interactive

f
\( - (1255 + 6 x% (3600 log(2) - 521))

12
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2 (1255 - 3126 2% + 21600 #° log(2))
30 '

12

. | 521 251
e -—— + +5logi2) =1.6648 (real. principal root)
720 864 r*

521 251
e
Y 720 8647

i

+5logi2) =-1.6648 (realroot)

Alternative representations:

More
ill 53 1+$+$ 2 1
| g PRSP e &
IBDbmmr g o3 4 Jtan
V"6 92 720 a2

Open code

Enlarge Data Customize A Interactive
Jlll (2)2(3 ~5 2 1+2i3+5'i3 - -
— 1o A _—y — - Foid
\ g gt i 12 360 2

9 1 :|.+—1+i

B 27
_—+—

/3D1 (a)log,(2 i
— 1og(aq) 1o e
Vg "R e Ty mant 5.2

Open code

Iyll (2)2(3 -5 2 1+2i3+3i3 - =
= lo e e =
B e T A 12 360 2
1 1
60 g @ i l¥F=w=
f—cuth_l[B}—— + — M
\ 6 9

12 720 450
Series representations:

f 1 1
’H (2)2(3 5 2 ltEte 2 L
508 et T a2 12 360 2

521, 251 arg(2 — x ® - )
G e T EIH{E—}J.flag[x}—Z } for x
720 g4 n°

k
k=1
Open code

Enlarge Data Customize A Interactive
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| o 1
1  IEgas 3 | \/[521 251

log(2y2(3 5)- — + ————— 4+ — - s i imgmmes
\ g et a3 12 360 2 720 © 86442
arg(2 — g 1 ol L R
5 lug[z.;.}ﬂg—mJ[lng(—JHDg[z.;.}J— ! o) %
EJ'T ZD k=1 k
Open code
| 3 1+ ++
“10@[2}2[3 5}—2—+M+3- L -
\ 6 9 472 12 3602
1
521 251 ”‘arg[g]‘arg[zﬂ} @ (-1 @ -z)* zg¢
-— +5|2inm +10g[z.;.}—z
720 RA4 0 2 e k
Open code
f 1 1
|!11 R A It ata 9 1 521 251
= log(2) 2 g — S = P =t
\ 5 OF Y T T a2 12 360 2 720 © 864 2
= + ETE[—I]+EIEIZ|:|} . [_l}k [2—2.;.}*‘ =
S5(2ix|- ;D}T +10g[z|;.}—z‘ P L
k=1
Integral representations:
| T
JEIUE[E}E[E 5}_2_3_*]--'-2344_3_ 1 S
\ 6 9 4 52 12 360 -2
f 521 251 21
——— 4+ —— 45 | —dt
\ 720 864r? 1
Open code
Enlarge Data Customize A Interactive
f 1 1
Hlagtz}z[a 5}-—3+m+3- s o
\ 6 9 4 72 12 360 2
f
521 251 5i J‘:’mﬂr -5y r[1+s}d : |
—_— e — S — 5 o1 (1
720 8452 2Znrm —i sy Irl-s) :

sqrt((1(In1)+4(In2)))

Input:

wf 1log(l) + 4 log(2)

Open code
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e logzixiisthe natural logarithm
Exact result:

24/ logi2)
Decimal approximation:
More digits

1.665109222315395512706329289790402095261177704528881458333...

Open code

Enlarge Data Customize A Interactive

Property:

2+ log(2) is a transcendental number

All 2nd roots of 4 log(2):

b log(2) =1.6651 (real, principal root)
o log(2) =-1.6651 |(real root)

Alternative representations:
More

\"I 1logil) +4log(2) = \f log,i1) +4 log,.i2)

Open code

Enlarge Data Customize A Interactive

\"I 1logil) + 4 log(2) = ‘f logiaylog, (1) +4 logia) log,(2)

Open code

\"I 1log(ly+4logi2) = \l" -4 Liyi-1)-Liy(Dy

Series representations:

arg(2 —x a2 y o T o
\'rllng[l}+4log[2} =2 Ezn{g—}JHDg[x}—Z } P } forx<0
k=1
Open code
Enlarge Data Customize A Interactive

\"I llog(l)+4log(2) =

B IR
k

2 - 1
{a—rg[ s }J (lcg( — J + logizg }J -
g

Ju] =

2 |log(zo) +

—

Open code
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\"I 1log(l)+4log(2) =

1
;r—arg[—]—arg’[z.:,} o 3 k .k
=1 2 —=) 5
qum ! +logizg) - } e

2 = k

—

Open code

\"I 1logil) +4log2) =

1
—T+arg| — |+argizg) o k k -k
2im|- [z':'] +1|::g[z'|:|\\—zI Gl il
q 2 o k

2

Integral representations:

2]
\"Illngll}+4lag[2} :2\/1 Edt

1

Open code

Enlarge Data Customize A Interactive

[ 2 i sady T(=8)° T(1 + 5)
w,"lllc:g[l}+4lcg[2}= = J—;JJMH;JS for -1 <y <0
I

—i sty [(1-s)

1(In1)+4(In2)+9(In3)+16(In4)+25(In5)+36(In6)+49(In7)+64(In8)

Input:

1logil) + 4 logi2) + 9 log(3) + 16 logi¢) + 25 logi5) + 36 logi6) + 49 log(7) + 64 log(8)

Open code

e logixiisthe natural logarithm
Enlarge Data Customize A Interactive

Exact result:

4 logi2) + 9 log(3) + 16 log(4) + 25 log(5) + 36 log(6) + 49 log(7) + 64 log(8)

Decimal approximation:
More digits

368.0139537724533501141165834858427684214262961793552536082. ..

Open code

Property:
4 log(2) + 9 log(3) + 16 log(4) + 25 log(5) + 36 log(h) + 49 log(7) + 64 log(8)
is a transcendental number

Open code

Alternate forms:

264 log(2) + 45 log(3) + 25 log(5) + 49 log(7)

Open code
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Enlarge Data Customize A Interactive
228 log(2) + 9 log(3) + 36 (log(2) + logi3)) + 25 log(5) + 49 log(7)

Open code

Continued fraction:
Linear form

368 +

71+

1+

1+ 1
1+

75+ 1
2+

18+ 1

Open code

Alternative representations:
More

1logil) + 4 log(2) + 9 log(3) + 16 log(4) + 25 log(5) + 36 log(6) + 49 log(7) + 64 log(8) =
logia)log,(1) + 4 logia) log, 2} + 9 logia) log, (3) + 16 logia) log, (4 +
25 log(ay log,(5) + 36 log(a) log,(6) + 49 logia) log, (7) + 64 log(a) log, (8)

Open code

Enlarge Data Customize A Interactive
1logil) + 4 log(2) + 9 log(3) + 16 log(4) + 25 log(5) + 36 log(6) + 49 log(7) + 64 log(8) =
log.1)+4log.(2)+ 9 log.i3)+ 16 log,i4 +
25 log,(5) + 36 log,(6) + 49 log,.(7) + 64 log,.(8)

Open code

1log(l) + 4 log(2) + 9 log(3) + 16 logi4) + 25 log(5) + 36 log(6) + 49 log(7) + 64 log(8) =
—64 Liy(-7)—49 Li1i-6) - 36 Liy (-5) -
25 Ly (-4 - 16 Lij(-3) -9 Liy(-2) -4 Liy-1) - Lij(Dy

Open code

Series representations:
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1log(l) + 4 log(2) + 9 log(3) + 16 logi4) + 25 log(5) + 36 log(6) + 49 log(7) + 64 log(8) =

T— arg[zic| ] - arg(zg)

406w + 203 logizo) +
2
e |
ZE {4[2—Zn}k+g[3—2|:|}k+1|5[4—2|:|}k+
k=1

255 —E.'D}k +36(6 —z.:.]-k +49 ['f-"—zl;.}k + 64 (8 —z.:.}k}z,jk

Open code

Enlarge Data Customize A Interactive

1logil) + 4 logi2) + 9 log(3) + 16 logi4) + 25 logi5) + 36 log(6) + 49 log(7) + 64 log(8) =
argi2 — xj arg(3 —x) argi4 —x) argis — xj
EHT[—J - lﬂurl—J+32ur {—J+5Clur{—

+

T Fi I

argib—x arg(7 - x) arg(8 —x
g—}J+981n{g—J+12 IJ'T{E—}J+

H

2im

i i i

o0
2 |
203 logix) + ) E[—l}l”‘ [4@-xf+93-x" +164-xf +
k=1
255 - x)° + 36 (6 - x)° +49[?—x}"‘+54[8—x}"}x* for x < 0

1log(l) +4log(2) + 9 log(3) + 16 logi4) + 25 log[S} + 36 logib) + 49 log(7) + 64 log(B) =
2- 1 3- 4 - 1
4rug[ ZD}Jlag(—J+9{arg[ z.;.}Jl [ ] lﬁrlrg[ ZD}JLDE[—J+
g

2}T ZD EJ'T ZD
arg(5 - 5 1 arg(b — g 1
EE{E—D}JIDE{—]+35 g—D}Jlng[—]+

2 ZD 2 Zp

(7 - (8 —za)
4g{arg z.;.}Jl g( J+5 {arg =0

2 g 2

4{arg[2 —Zn) arg(3 —zo)

1
J lng(— ] +203 log(zg) +
i

argid - zq)
Jlag[z.;.}+9{ i
Fig

arg(s -
25{ 2l ZD}J
2

Jlog[z.;.}+ 15{

Fi8

{arg[ﬁ —z.;.}J
2

J logizg) +
Fi8

{arg[?—zn}J

logizg) + 36 logizo) + 49 logizo) +

argi8 - z <l §
54{g—0}J log(zo) + ) E[—l}1+JLC 42 —z) +9(3 -2 +16 @4 -2z +
k=1

25 (5 ~ )" +36 (6~ 20)" +49 (7 - 20)" +64 (8 —z0)") 7"

m

Integral representations:

1 lng[l} +4logi2) + 9 log(3) + 16 logi4) + 25 log(5) + 36 logi6) + 49 log(7) + 64 log(8) =
J [[12[3840 +68832t+320164t> + 568766t +426397 % + 129258+ +
1

12180t°%)) [t 6+6)(5+2t)(4+30)(B+40)2+58)(1+61))dt

Open code

Enlarge Data Customize A Interactive
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1log(l) + 4 log(2) + 9 log(3) + 16 log(4) + 25 log(5) + 36 log(6) + 49 log(7) + 64 log(8) =
f:my[ BITC T 25i st riaesy N rsr nal a5

i o4y alil-3s) r {1l -s5) ol -s)
i3 r—sPrl+5) 49i27 x3™ I{—s I(1+3)
alil-35) - (1l -35) -
185 [(-s)° I(1+5) 32i7° [(=5)°I[(1+5) s for -1 .
xlil -5 al(l -5

From the (4) (PAGE 1), we have that:

[2/8(1 + 1/8 + 1/27 + 1/64)-1/24+2/1440+8/181440+32/7257600+64/159667200]

Input:

2 1 1 1 1 2 8 32 64
—(1+-—+-——+———J—-—-+ + + +

8 B 27 64) 24 1440 181440 7257600 159667200
Exact result:

10146317

39916800

Decimal approximation:
0.254186633197049863716530383197049863716530383197049863716...

Repeating decimal:

0.25418663319704986371653038 (period 18)

Continued fraction:
Linear form

3+

1+

14+ 1
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8™ exp [2/8(1 + 1/8 + 1/27 + 1/64)-
1/24+2/1440+8/181440+32/7257600+64/159667200]

Input:
2 ( 1 1 1 J 1 2 8 32 64 ]

E4exp[— l+—+— — |-—+ - + -
8 8 64/ 24 1440 181440 7257600 159667200

Open code

Exact result:

4096 ¢ 10146317/ 39916 800

Enlarge Data Customize A Interactive
Decimal approximation:

More digits

5281.433309088818171315550683085066452526282718425777710100....

Open code

Property:
10146 317/39916 800
4006 ¢ is a transcendental number

Continued fraction:

Linear form 1
5281 +
2 1
+
3 1
N 1
4+ I
45+ 1
1+
1 1
i 1
2+
1
9+ 1
1+
2 1
& 1
1+
l 1
i 1
3+
9 1
2 1
2+
P (N
B 1
T
i)
kT |
1+ I
1+—=
Series representations: -
More
4 1 1 1 2 8 32 64
g8 Exp( -+ — J -— + + + 5 J_
8 24 1440 181440 7257600 159667200

(1
B
w1 10146317-39916800
4096 ==
=0

Open code

Enlarge Data Customize A Interactive
4 1 1 1 1 1 2 B 32 64
Eexp[—[l+—+—+ J -— + + - - J:
8 8 64 24 1440 181440 7257600 159667200
(] 4k |I© 146317/39916800
4096 [}‘ T]
=|:|
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Open code

a 1 1 1 1 1 2 8 32 &4
8&xp—(l+—+—+—} -— + + - - =
B 8 27 64 24 1440 181440 7257600 159667200
s —14k4z 4 10146317/39016 800
fe=0 |
4096 £
z

The result 5281,43 is very near to the rest mass of B meson 5279.53+33

[1/(e72-1) + 4/(e™d-1) + 9/(e6-1) + 16/(e"8-1)]

Input:

1 4 9 16

+ + +
-1 -1 -1 £-1

Decimal approximation:

0.258880492329823032789774701202053629630228289808126519734...

Property:

1 4 Q 16 ;
+ + + is a transcendental number
~1+e® -l+e™ _14+ef -lief
Alternate forms:
5 5 5] 3ie-2) 3i2+¢) 8

iy .
e-1 l+e 146° 2[1—f+¢=2] 2[1+f‘+{“2} 1+e*

30+31e2 +36e” +16e® + 66 +o1°

(e — l}[1+{“}[1+{“2}[1—f+{“2}[l+{“+{“2}[1+f4}

Continued fraction:
Linear form
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3+ 11
1+ 1
b+
3 1
2 1
2+ T
B+ 1
1+ I
10+
1+ 1
1
13961+
1+ 1
1
40+ 1
22+
2 1
& 1
1+ i
10+ 1
27+
a1
"y 1
1+ =
Alternative representation:
1 4 9 16
+ + + =
=l ghel @iy Cigh =1
1 4 9 16 :
+ + + for 1

expiz) -1 exp*@m-1 explizm-1 explim-1

Series representations:

1 4 Q 16
+ + + —
ol grel g8 gty

16

1 9
i o 5k+ k
w2 FTR 1 o L
_1+Zk=nE _1+Z 0kt _1+Zk=nE —L# k=0 ki

3

,_.
N
e
-
o

L]
ba
|
—
fy
1
|
|
=
|
—
L]
(=]
|
|

=
+

fad

]

+

[#%]

=

g £
12 T 1
| =
—_—

+

fad

(=]
|~ & [V]s
|

+

—

(a3
. o
L=
| =
—

aa

(=)
L[]z
I

aa
L]E
=
o

—
|
7
+
-
5
ol I
L —

E.‘-‘r
L
| =t

&0

.a-Tn.
|
L2
|

+
1 g
-
o

(==}

=+
D1
| -

+
L[z
|
—_—

(==}

s
M
x| -
-
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1 4 9 16

-+ =

el sl 2 - .
= 1+k T = 14k
]Z+2304[h2‘ ] +255[h2‘ = ] +
=0 =0

4 o
)

(555
(= E 5L £ iRzl
=B EE)

l+

o5

Note that 1 /0.25888049 * Pi=12,135300939788059109678923210009

448 / [1/(e"2-1) + 4/(e4-1) + 9/(e"6-1) + 16/(e8-1)]

Input:

448
1 4 16

Tty - +
2.1 &1 pf’l ef 1

[2*]

Decimal approximation:
1730.528229331516918009287075227063032112011948572305672243 ...

Property:

448

1 + 4 16
2 14t _1_”,6 ~14e®

is a transcendental number

=14

Alternate forms:
448 (e - 11l +e)(1 +r2}[1 —¢=+¢=2}[1 +e +¢°2}[1 +¢"4}
30+31e+366 +166® +66° +o1°

448 (149 + 124 &% + 148 ¢* + 44 6% + 15 £F)
30+31e? +36e* +16 6% + 6 ef +1°

_2240 + 448 ¢° +

Continued fraction:
Linear form
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1730 + 1
1+ T
1+ 1
8+ T
2+ 1
1+ 1
4+ 1
4+
2 1
N 1
1+ T
1+ 1
30+ 1
1+ I
1+ I
2+ 1
1+ T
3+ 1
T
1CI+—1
1+ I
1+=
Alternative representation:
448 448 B
Ll e 4 ¥ _& 16 2 1 4 = 16 5
e 1 et 1 1 et 1 :xp‘?{z:l—l :x1:|4 {z)-1 :xp's'-:z:l—l :x'psniz:l—l
Series representations:
448 448
1 4 2 1 = 1 4 9 1
R + —=—+ + + +
it £ L P s N:n% - M=|:|‘:.;_: '1+Zf=n% '1+Z:J=n%
448
o I - I |
T pe il el Ao e
acif | il | =1 i | s |
k=0 =0 k=0 =0
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)
o e )

4
e i © 1k
[3&?2%?935[?‘ %]123&4[.2‘ ::1 ] 5

=0
] 8 10
2 1+k 2 1+k] [& 1+k
255[} = ] +24[? = ] +[} = ] ]
=0 =0 =0

The result 1730.5282 is very near to the value of the mass of the candidate “glueball”
fo(1710) that is 1723 (+ 6 —5).

2Pi/ [1/(e*2-1) + 4/(e"4-1) + 9/(e*6-1) + 16/(e8-1)]

Input:

2 T
T 16
-1 et :J'f‘ 1B

Exact result:

2m
1 4 2 1
+—+ 5+ 5
!'E—l 1'4—1 l'6—1 1'8—1

Decimal approximation:
24.27060166115020760008514474524603494638137378005596083088...
Alternate form:

2[{“—1]'[11-{“]'[11-{“2}[1—{“ +¢=2}[1 +P+f2}[1+{“4}.i'T
30+31e?+36 e + 165+ 656 +£1°

Continued fraction:
Linear form
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24 +
3+ 1
1+ 1
1
2+ 1
3+ 1
1+ T
1+ 1
9+
1+ 1
1
2+ T
1+ 1
10+ 1
2+ 1
1+ T
2+ 1
3+ I
1+ 1
2+ I
T+ 1
1+
2+ 1
1
2+=
Alternative representations:
2 360°
1 4 = 16 1 4 = 16
P2—1 = 9'4—1 2 9'5‘—1 5 Fs—l —1+e'2 i —1+E‘4 ¥ —1+r'5‘ ¥ —1+E’S
2 2ilog(-1)
1 4 2 16 1 4 = 16
et -1 = et 1 t -1 ¥ e8] ~T4ed + ~14& 2 —1460 2 ~T4B
2 2m !
i ar
Sl o B 1 o B g C1E

+
rz -1 9'4 -1 l'ﬁ -1 PE -1 :xp‘?iz:l—l :xp4ﬂz:l—1 :xpﬁ'{z:l—l :x'psniz:l—l

Series representations:

1
8 B {
2.:'1' _ E’k:ﬂ +2k
1 4 o 16 1 4 E 16
-+ + —+ + + +
rz—l 94—1 rﬁ—l !-'E—l —1+e'2 —1+r'4 —1+r|5 —1+rE
-1k
8 a {
2r 3 Lk 142k
1 4 o 16 1 4 16

+ + +

o
K K K K
P 4 & g
14 S R 3 1y 2 gy B
Y a k! +Y an k! Y da k! et k!
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—_——
%)
=
|
—_— =i
-— + |
H s
E 1z & 1%
7| g
s e —
+
g_"‘.
L[z
e
H—Kj'
[
+
g_"‘.
L [~
18 M
—h
S —

[#%]
=
+
Lad
=
;_"\-\.
b L~18
i
)
+
fad
(=)
5;_-\.\'
i s
gl
—_—
+
=i
(a3
_—
L
I
—
+
(a3
§"_'_"‘.
LM
I
ﬁ_"\-\.
L=
gl
o

2 a8 "1 2
1 4 o 16 1 4 o 16 L-re et
- * Tt = = + ~0
e 1 et 1 et 1 146t 1t “1468 “14e8
2 4 1 1
1 4 Q 16 ZE 1 4 =] 16 dt
-+ + =+ + + + w0 2
rz—l 1'4—1 l'ﬁ—l rs—l —1+rE —1+r4 —1+l'6 —1+:'g 1-¢
2 T -4 i) 1
1 4 o 16 1 4 E 16 7 qt
- + = + + + + o 1+t
1'2—1 1'4—1 l"s—l rg—l —1+l'E —1+l'4 —1+l'ISI —1+:'S

The result 24,2706 = 24 represent the physical degrees of freedom of the bosonic

string, that are the 24 transverse coordinates
Note that:

24.2706 [1/(e"2-1) + 4/(e"4-1) + 9/(e"6-1) + 16/(e"8-1)]

Input interpretation:

1
24,2706 [ e - - +

-1 -1 -1 & -
Result:

6.28318...

Continued fraction:
Linear form
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12+

Practically equal to:

6.283185307179586476925286766559005768394338798750211641940 ..

Conversion from radians to degrees:

360°

Property:

2 ris a transcendental number

Continued fraction:
Linear form

b+

3+

1+

1+ 11
T+ I
2+
146+

Alternative representation:

1 4 9 16
24,2706 [ + - + ] -
e piteed "l Tl
1 4 9 16
24,2706 2 + = + + - for z
expiizi -1 expTiz)-1 exp's[z}— 1 expiizr-1

94



Series representations:

1 4 9 16
24.2?[]5[ + + + ]:
e =1 gtiee] TPlay Tl

24.2706 07.0824 218.435 388.33

£ e ' k
—1+E"° = —1+E°" s —1+E°" B oopy¥e
k=0 k! k=0 k! k=0 ki k=0 k)

1 4 Q 16
24.2?[]5[ + - + ]:
e =1 gtiee] TPleq Tl
242706 07.0824 218.435 38BB.33

DT A DA A ke

4 9 16
242?05[ £ + 4 ]:
-1 -1 -1 -1
388.33 218.435 97.0824 24.2706
e B gm. B __NAN . & _Smm B
[ i ;—_1:5]8 [ w (=LF [ o 1—1E]4 [ & ;—_1E]2
=0 k! k=0 I k=0 k! =0 Kl

Pi/ [1/(e"2-1) + 4/(e’4-1) + 9/(e6-1) + 16/(e"8-1)]

Input:

+4+'§‘ 16

1
o1 et Pl LB

Decimal approximation:

12.13530083057510380004257237262301747319068689002798041544..

Alternate form:
e-11il+e)l +¢=2]-{1 - +¢=2]-[1 +e +¢=2]-{1 +{“4}}T

304+31e? + 366 +16% + 5B +£1°

Continued fraction:
Linear form
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12 + 1
7+
1
2+ 1
1+ 1
1+ 1
3+ T
1+ 1
&4+
1
2+ 1
1+ T
2+ 1
S5+ 1
5+ 1
2+
1
1+ 1
1+ T
2+ 1
1+ I
15+ 1
2+ T
2+ I
3+=
Alternative representations:
m 180°
1 4 =] 16 7 1 4 Q 16
_ + = + + + +
rz—l r4—1 1'6—1 FE—I —1+r2 —1+E‘4 —1+r|5 —1+rE
m i log(-1)
1 4 o 16 1 4 o 16
-+ + —* + + +
e -1 et 1 o1 e5 -1 ~T4e2 ~14e ~1460 ~T4eB
iy T :
= 0T
L e g Mg
vz—l e =1 E‘E‘—l e? =1 expizi-1 exp o (z)-1 exp- (z)-1 exp-izi-1
Series representations:
-1/
4 ] {
m _ Ek:ﬂ +2 k
1 4 o 16 1 4 o 16
- + + = + + + +
rz—l 94—1 rﬁ—l !-'E—l —1+e'2 —1+r'4 —1+r|5 —1+rE
o (=1
™ _ =0 149k
R + 44 + e + ;6 1 + 4 + Q + 16
P T SO T S R | e B e aE e B8 e B
Zk:ﬂ k! Zk:ﬂ k! Zk:ﬂ k! Zk:ﬂ &
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Integral representations:

1 4 = 16 1 O I,
e 1 et 1 1 et 1 “14e? 1t “146 “14eb

m 2 1 1
1 4 =] 16 = 1 4 =] 16 j dt
-+ e + + + 0 2
e 1 et 1 et 1 “1ae 14t “14e0 ~148 1-¢

m 2 J‘w 1 o

1 4 Q 16 = 1 4 9 164 2
— + = + + + o 1+t
I’E—l 9'4—1 l'ﬁ—l rg—l —1+rE —1+r'4 —1+rISI —1+e'E

64Pi / [1/(e"2-1) + 4/(e"4-1) + 9/(e"6-1) + 16/(e"8-1)]
Input:

&4

1 4 o 16
ity +
-1 o1 P B

)

Exact result:

64
1 4 o 16

2

+
e -1 1'4—1 l"s'—l rS—l

Decimal approximation:

776.6502531568066432027246318478731182842039609617907465883. ..

Alternate form:
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54[1‘—1}[1+£‘}[1+¢“2}[1—¢“+{‘2}[1 +e +¢‘2}[1 +¢=4}}T

30+31e2+366* + 1668 +66% +°

Continued fraction:
Linear form
1
776 + 1
1+
1 1
N I
1+ T
14+ 1
3+ 1
B+ 1
1+
1 1
i 1
1+ T
93+
1+
2+
3+ 1 I
1+ 1
1+ T
1+ 1
14+ T
1+
1+
2+=
Alternative representations:
64 11520°
1 4 Q 16 1 4 =] 16
- + + =— + + + +
P2—1 9'4—1 9'5—1 Fs—l —1+e'2 —1+E‘4 —1+r'5‘ —1+E’S
B4 x b4 ilogi-1)
1 4 o 16 T 4 o 16
-— + + — + + + +
e -1 et 1 o1 e5 -1 ~T4e2 ~14e ~1460 ~T4eB
e 64 n
1 4 Q 16 1 4 Q 16
= F +
P2 -1 9'4 -1 r'ﬁ -1 FS -1 :xpzn:z:l—l :x1:|4 {z)-1 cxp's'n:z:l—l :xpsn:z:l—l
Series representations:
1k
258, 321t
54 g Ek:ﬂ 147k
1 4 2 16 1 4 = 16
b et + —+ +
rz—l r4—1 rﬁ—l !-'8—1 —1+r"'2 —1+r'4 —1+rl5 —1+rIg
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6 256 EE:l:l ﬁ

_ 1+2 k
1 4 o 16 1 4 o 16
[ PO a7 WEPEL e TR ok ik  + 3
P T SO T S R | _1+ZM ak _1+ZW 4k _“ZN N T
k=01 ! k=0 k! k=01 ! k=01 !

B4 256 "1
T = 5 = j vi1-t% dt
- + o

1 4 o 16 1 4
- + + =+ +
e 1 et 1 1 ef 1 “14e? “1ee? “1468 “14e8
64 128 1 1
g j dt
1 4 Q 16 1 4 =] + 16 o

64 128 w1
1, 4 . © 16 1 4+9+15L1+t2dt

+
-1 e8] ~T4ed ~14e

—14£° ~14e8

From (3) (PAGE 1), we have that:

[sqrt(5)/(4Pir2)] [e*10] 1/[(5%4-2+1/3+((4/(135(2+0.165))]

5 i 1

f b
45 S5x4-2+1+—2
3 135(2+0.165)

Result:
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67.99932036...

Continued fraction:

° Linear form 1
67 +
1+ 1 1
1470+ 1
2+ I
1+ 1
2+ 1
1+ 1
1+
1 1
= 1
1+ 1
2+ 1
B+
2+—
Series representations:
1
0.0136262 ¢ V4 T 4% [ 2 ]
I‘ID ﬁ ] e
5 4-2+1+ —2 (4% r
3 135(2+0.165) .
626 10 .VI'_ @ 1_1211(':_%];{
04T 0.0136262 ¢ 4Ek=nT
(5 4-2+1s —% —)ar?) °
3 135 (240.165) 4
10 e -5 1_
RN 0.0068131 ¢ 17, Ressz_%ﬂ. 475 1(- 2 - s)Ts)
5 4-2+1s —A—)as?) 2T
3 135(240.165) 2

A1/((sqrt(5)+1)/2)) * [sqrt(5)/(4Pi*2)] [er10] 1/[(5%4-2+1/3+((4/(135(2+0.165))]

41 V5
El [‘u"'§+ 1) 452

10 1

3 o T ST S
3 135({240.165)

L3

Result:
1723.061539...

Series representations:
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1
1.11735 ¢'° Ji'zﬁﬂqfk[z]
k

P 41V5
1 1 1
5[5 4_2+§+1352m165}[ﬁ+l[4ﬂz ﬂi[1+ﬁzk‘”ﬂ4*[§]]
k
10 1 pe ':'}_1:“'%]&
RLYTRS 1.11735 ¢ 5 b Y
1 1 T
5 4-2+;+1ﬁﬂm1ﬁJW_+1H4f [1+q Elﬂd Fd]]
fm4lf_
51[5 4_2+§+ 135(2+40. 155}[ a +l}[4ﬁz

111735 €™ Tflo Res_ 1, 4™ r(-3 -s)re)

P [2 Vi o+ Zﬁ:: RES::—l# = r[_% - 5}”5}]
] 2

1/72 * 41/((sqrt(5)+1)/2))*[sqrt(5)/(4Pi*2)][e* 10]1/[(5*4-2+1/3+((4/(135(2+0.165))]

a, 41 V5
72" 1(y5 +1) 42 )

10 1

Exd4-24+14 =
3 135 (240.165)

Result:
23.03141026...

Continued fraction:

° Linear form
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23+
1+ 1 T
13+ 1
1+
1 1
= 1
2+
1 1
N 1
1+
1 1
o 1
4+
1 1
i 1
113+
1 1
M 1
1+
1 1
5 1
44 i
1+—=
Series representations:
1
0.0155187¢° V4 ¥ 4% [ 2 ]
e (41V5) R

S (5424 L v ) 2(E 1)) Hz[“ﬁz:;ﬂ[i]]
- k

_Lf_1
% (41¥5) ) 0.0155187 £1° "’EEEL:.# {‘ 2k
3 (574-2+ 5+ a2 V5 +1)(40%) ﬂ2[1+@2fﬂ3%]

1% (4145

El [5 4-2+ i T 135-;21:1.1653}?2 [[E N ”Hﬂz}}

0.0155187 ¢ £3, Res,. L, 451(-3 =s)Ts)

;12[2\."?+Z‘?’=DRE55 478 r{—% —s}r[s}]

1 -
=—E+J"

18/((sqrt(5)+1)/2)) * [sqrt(5)/(4Pi*2)] [er10] 1/[(5%4-2+1/3+((4/(135(2+0.165))]

18 =
El [‘u'l'§+ 1) 4 5?

10 1

Lo P S 2
3 135 {240.165)

[3

Result:
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756.4660414...

Continued fraction:

Linear form 1
756 +
2+ ll
6+ 1
1+ T
b+ 1
4+ 1
T+ 1
36+ T
1+ 1
1+
1 1
> 1
1+ 1
2+—=
Series representations:
1
0.490543 ¢1° V4 ¥ _4- [2]
¢© 18 V5 Lo
1 1 1
5[5 4_2+§+135¢2m1651}[ﬁ+1[4ﬁz ;rz[1+quz’=n4‘k[z]]
k
10 I LH_%L
1918 VE 0.490543 ¢ EH =
1 1 1 1
L5 4-2+1s ) (VB s (4 [:w e il 1]
=0 k!
0185
= - 4-2+l+—)[ 5 +1) [4;12
2 3 135(2+0.165)

0.490543 1" TioRes, 1, 47T r(-3 - §)re

N [z EED W Real i 9 -5 5}”“]

1/142*41/((sqrt(5)+1)/2))*[sqrt(5)/(4Pi*2)][e* 10]1/[(5*4-2+1/3+((4/(135(2+0.165))]

1 41 V5
142 1(y§ 1) 422

1

Sxd-24lp %
3 135(240.165)

10

L
2

Result:
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12.13423619...

Continued fraction:
Linear form

12 +

7+

2+

4+ 1
2+

5+ 1
5+

1+ 1
1+

2+ 1

Series representations:

0.00786865 #1° V4 7 4*[
¢0(41V5) e

bl X P

35 4-2+ 1+ gt 1M2(Y5 <)) f[uﬁzk‘”ﬂﬁ[

)

P b =

¢ (41v5)
51{5 4_941, —}142[[F+1}[4;r2}}

3 135(2+0.165)
e
L

0.00786865 ¢ V4 3"

x 1+HZ§£m

k!

e (41¥5)
E1{5 4_24+1, —}142[[F+1}[4n2}}

3 135(240.165)
0.00786865 ¢'® Lo Res,_1,. 47 (-2 —s)T(s)

Ly
7"

e [2 EJ“Z:::: Res 1. ¥ r[—% —s}l’[s}]

==3+
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PAGE 1

r’

ﬂ

an.
Bt
|

&)

-

ﬁ‘.’ F*'I '51

h‘ mm q“"“ﬂﬂn

J'-t(?i'-f' L‘%g_—f- .?"%:.**1 ) 'I"-"'I'@-r

2y ﬂ.“-{'-rt%lﬂl}f?# - .’E.Ff - fﬁt{-ﬁ:-ri—;*'ﬁ‘#}

.I'-‘-F .—E.—I-Eq- E-—r ,_,-__’T'E:'_E:%l"_
ok B 5+ hremy s o Bl s
I+ @" *@:J G+ &
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Part 2

PAGE 1

E—- {;}J Fﬂ |F'1
-:EE: }3& Sl F',!'.'!”t oL e .a-ii?v T e

o . i i AT B i
@) .*‘63; + Dhpr f'f?:-r R e o
Bt = MR fo — z;:_’ v Far (rt ot P
- EE} — ?i.‘_! p AL
@ e+ Fa e+ RO=%
cakone @ 5+ FereTAT ane ff BB

L ’+$1 )+ M}Hf -

|

A L

l“'.ﬂ'_

= L (i sr k) — fow + Tigg ™ TEREE
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PAGE 2

— - 2o —

&) [1‘3]

s
)
WW |
= # FE!! rﬁ**; r%:':f;j I|
2 il o PR By e ;
Jf{ S P,

ol . T =
I T

gou wwﬁﬂ#m KM |

, Fol =L dF)= 4u: dm= 0, dom= g
AE) = P, #(R) = T o ge)eo

_'g'___.IH o ‘Eq

ﬂvr:".'ﬂ'."l-l--ﬂ"! VAL b ) ol lp Sy
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From the equation (5) (PAGE 2), we have, forn =4.1833 and x=0.012:

integrate (sin0.1004)/((0.012(coshPi+cosPi))

Assuming trigonometric arguments in radians, we obtain

dx = 0.7885B1 x

(‘ gin(0.1004
J 0.012 icoshim) + cosim)

Pi/4-2[(exp(-4.1833)cos4.1833/(cosh(Pi/2))-exp(-
12.549)cos12.549/(3cosh(3Pi/2))+exp(-20.9165)c0s20.9165/(5cosh(5Pi/2))]

T cos(4.1833)
‘—} -2 |exp(-4.1833) — -

cnsh[’l}
2
cos{12.549) cos(20.9165)
exp(-12.549) » ——— +expi-20.9165) « ——
3cush[3 i} SCDSh[S ;—}

e coshix)isthe hyperbolic cosine function

0.791533...
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x 2[exp[—4.1833}ccs[4.1833}

4 cush[ﬁ}
2
expi-12.549) cos(12.549)  exp(-20.9165) cos(20.9165)
+ =
Im 3m
3 cnsh{?} 5 cnsh[?}
T cosh(-4.1833 i) exp(-4.1833) cosh(-12.549 i) exp(-12.549)
s % +
Fil in 3im
cns[ S } 3 cas{ 5 }
cosh(-20.9165 5 exp(-20.9165)
5 cas[sé"}

x 2[exp[—4.1833}cns[4.1833}

4 cnsh[i}
2
exp(—12.549) cos(12.549) expi(-20.9165) cos(20.9165)
+ =
3 msh{H 5 cosh[sﬂ}
T 2 [Exp[_4.1833}[f—4.18331 +f4.1333]} Exp[_12.549}[f—12.549] +{“12'549I}
4 in B 3in
2 cc:s{ 5 } [3 cns[ ”
EKP[—ED.QI&S} [0—20.91651' +f2|:|.'§-'1|55i}
[5 CDS{M”

x 2[exp[—4.1833}c05[4.1833}

4 ccsh[ﬂ}
2
exp(-12.549) cos(12.549) exp[—ED.QlﬁS}CGS[ED.QIEE}]
+ —
anm am
3 cnsh{?} 5 cnsh{?}
T cosh(4.1833 i) exp(-4.1833) cosh(12.549 i) exp(-12.549)
4 cus[—‘—" 3::05[ 3‘"}
2 2

cosh(20.9165 1) exp(-20.9165)
Sdm
SCDS[ 2}

Series representations:
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T 9 exp(—4.1833) cos(4.1833)

4 x
ccsh{z}
exp(—12.549)cos(12.549) exp(—20.9165) cos(20.9165)
+ —
3 cnsh{ﬂ} 5 cnsh{u}
o 28622k : Je (5.05928 k
i o (=1 : » (=1 e
2 exp(-4.1833) 3", 2R 2 exp(~12.549) 77 oy

oE)+2Xr il 3(e(X)2 X ()

OB108 &
2 exp(~20.9165) T3, %

5 (o) +2 2o 2(F)

oy

T 4 exp(-4.1833) cosi(4.1833)  expi-12.549) cos(12.549)
- +

3 cnsh{g} 3 cash{%

exp(—20.9165) cos(20.9165)
L] |::|::sh{H
z

] = [-12D exp(-4.1833)

@ [_l}k]_ 2—2‘(2—25:3 32.‘:2 4.18332k1 525:3 },r2k2+2k3

ol (o]
Z Z Z 2k )(2ky)1(2ks)! %

kp=0kyp=0kqg=0

o [—l}kl 2—2k2—2k3 52.’;:3 12-5492k1 }'I’2k2+2k3

W @
40 exp(-12.549) Z Z Z .
kp=0kq=0kg=0 [Ekl}'{zkz:ﬂ [Ekg}!

24 exp(-20.9165)
o o {—l}kl 2—2.’(2—2.’(3 325:2 2091552.’{1 i"l'2k2+2k3

Z E‘ Z 2E N2k (2 k) N

kq =0 ke =0 k3 =0
] ] 2—25:1—25:2—2.‘:3 325:1 525:3 J'TZkl +2k2+2k3

S /
5200 Lol 2k (2 ko)t (2 ka)! /

ky=0ky=0kg=0

o (2f K (o, gk 2k ) o (B 22
o sgn (2 ky [ED (2 ky ]; (2 ky
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T 9 exp(-4.1833) cosi4.1833)
cash[ }

T
2
exp(—12.549) cos(12.549) exp(-20.9165) cos(20.9165)
+ —
anm 3m
3 cnsh{?} 5 cnsh{?}
o B @ [_lk]_ 44{2—&3 gkg ESkg 2.8622.’(1 },I_Zk2+2k3
120 exp(-4.1833) 3 Y } :

5 +
by 20k 00 2k 1M2k)12 k3
o -m.' o [_1 k1 4—k_2—k3 25.‘:3 5.05928 kq ;r2k2+2k3
40exp-12549) 3 Y Yy X — ~2kf~ o _
k1=ﬂk2=ﬂk3=ﬂ [ 1}-[ 2}-[ 3}-

—_—

24 exp(-20.9165) Z Z Z .
k]_:ﬂk::ﬂkg:ﬂ {Ekl}q[zkz}q[zkg}‘

[ 4—5:1 ko kg gkl 25&3 }'I'Zkl +2ko+2kg

L] Lii] IIl'
o Z Z Z (2 k1) (2 k3)1(2 kq)! /

k]_:l:h‘:z:ﬂkg:ﬂ

o, (&f 2wt o (3
. Z (2 kyn [é;. (2 ky ]é (2 kn

k=0

Integral representations:

x 2[Exp[—4.1833}cus[4.1833}

4 cash[ﬁ}
2
exp(—12.549) cos(12.549) exp(-20.9165)cos(20.9165)
+ =
3 cnsh{g—” 5 msh{H
2 2
L| 4 [ e 35S ayn(—4.1833) Vi e 30054 exp(-12.549) Vi
—|r+ - + -
4 J—fw+]r _Jl , .h
irVs [2sinhit)dt 3inv¥s [ 2 sinhit)dt
2 2

e 1093750548 ey n(-20.9165)V 1
o o
S5irVs Juf sinh(t) dt
2

5| tory=0
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x E[exp[—4.1833}c05[4.1833}
bl
cash[E}
exp(-12.549) cos(12.549) exp[—ED.QlﬁS}cus[EG.QlﬁS}]
-+ —
3m 3
3 cnsh[?} 5 cnsh{?}

T 2 exp(—4.1833) 41833 2 exp(—12.549)

f-_t+ . o = L sinitydt - . i :
1+EJ05111h[;}dt 5 3[1+—Jnsmh[T}dt}
f 12,542 2 exp(-20.9165) fzn.muss

2
sin(tydt + T T
5 [1 + ? J:j smh[T}dt}

sinitydt

[ERE]
R

x 2[exp[—4.1833}c05[4.1833}

4 cnsh[ﬁ}
2
exp(-12.549) cos(12.549) exp(-20.9165) cos(20.9165)
- =
3 cnsh{g—”} 5 t:u::sh[H
2 2

1 iwty| 2.091657%° exp(-4.1833) sy vV
a }T+4J = +

; i
—§ ca+y 1

in F[E =] me sinh(t) dt
2

6.2745725 exp(-12.549) I(s)V r
3nm -

3:;rr[51 - .S}stinh[t}dt
2

10.458372° exp(-20.9165) I'(s) ¥« sl i
§| fort
5m

Sixr(; -s) f.2 sinhit) at
2

We have that:

-20+ 4772 * (((P1/4-2[(exp(-4.1833)cos4.1833/(cosh(Pi/2))-exp(-
12.549)c0s12.549/(3cosh(3P1/2))+exp(-20.9165)c0s20.9165/(5cosh(5Pi/2))])))

Input interpretation:

m cos(4.1833)
_20+47 |- -2 lexp(=4.183T)x ——————
4 cnsh[ﬂ}
2
cos{12.540) cos(20.9165
expi-12.549) « ———— +exp(-20.9165) b e
3cnsh[3 ’1} 5cnsh[5 5}
2 2
Open code

e coshix)isthe hyperbolic cosine function
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Enlarge Data Customize A
Result:
More digits

1728.50...

Alternative representations:
More

Interactive

exp(—4.1833) cosi4.1833)
_20+47 |2 _2[ZE .
4 cnsh[ﬂ}
2
expi—12.549) cos(12.549)  expi(-20.9165) cos(20.9165)
+ =
3 cnsh[g—”} 5 t:cnsh[E
2 2
T cosh(-4.1833 i) exp(-4.1833) cosh(-12.549 i) exp(-12.549)
) STl [ — = +
4 cas[ﬂ 3 cns[g‘"}
2 2
cosh(-20.9165 f) exp(-20.9165)
5 CDS[E;T}
Open code

Enlarge Data Customize A

Interactive

T exp(—4.1833) cos(4.1833) exp(-12.549) cos(12.549)
~20+47% |- - =
4 ccsh[ﬁ} 3 cush[ﬂ}
2 2
expi—20.9165)cos(20.9165
P : " 2 Z20 + 472
5 cosh[sz—"}
x [expi-4.1833) (¢ 18331 4 (H18338) oy 12.540) (7125990 4 125404)
4 in B 3in
2 cns[ > } [3 ccs[ ”
EKP[—ED.Q].EIE}[{'_20'9165]. +EZD.9165I}
[5 CDS[M”
Open code
exp(—4.1833) cosi4.1833)
_20+472 |2 _2[ZE .
4 cosh[ﬂ}
2
expi-12.549) cos(12.549)  exp(-20.9165) cos(20.9165)
+ =
3 cnsh[g—" 5 nt:cmsh[E
2 2
T cosh(4.1833 i) exp(-4.1833) cosh(12.549 i) exp(-12.549)
) TR o [ — = +
4 cns{—‘—" 3 cas[ L }
2

cosh(20.9165 i) exp(~20.9 155}]]

5 cns[ 5;"}
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Series representations:
More

20 447 ul 3 expi—4.1833) cos(4.1833) g
cush[ﬁ}
2
exp(—12.549) cos(12.549) exp(-20.9165)cos(20.9165)
-+ —
3 cash{g—" 5 msh{H
-  2.8622k 2
o o (=1 e
do0g, 18 eXP(-4.1833) 57, o
=20+ i = = =
25
5 w (=1 e
4418 exp(-12.549) 3", Y
A L] Am -
(5] 2 T l)
i aa =1 !
4418 exp(-20.9165) ¥, T
3 o ¥
5(o(%7)+2 2o 12k(5)
Enlarge Data Customize A Interactive
expi—-4.1833) cos(4.1833)  expi—-12.540) cos(12.540
_20+472 |2 _2[ZE : r SP i L
4 cosh[ﬁ} 31::1::5}1{H
2 2
exXpi—20.9165) cos(20.9165
P ! '] = |-265 080 exp(-4.1833)
5c05h{52—"}
i i i [ l}kl 2—2k2—2k3 325:2 4.18332k1 525:3 }T2k2+2k3 8836D
+
2k 112k (2 k3)!

k]_:l:lkz:ﬂkg:l:l
exp(-12.549) 3 ' 3’ _
et hiat hgad 2k 2k 2k
53 016 exp(-20.9165)

Z Z Z 2k12ko) (2 ks B

k]_ =Uk2=ﬂk3=ﬂ
o 2—2k1—2k2—2k3 32k1 52.’:3 }'I'Zkl +2ko42kq

fi] (1]
1200 Z Z +
R 2k 1M2k)12 k)

[a] o
331357 Z Z

ky =0kg=0kg=0

o (5 (o b o ()
0 Z (2kn LZ (2 k) ]z‘ (2 k)
=0 k=0

k=0

o E—Ekl -2ko-2kq 32k1 525:3 ?F2k1+2k2+2k3

(2k1) (2 ko) (2 ks)! /
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exp(—4.1833) cos(4.1833
_20+47 |2 _2[ZE : 8
4 ccsh[ﬁ}
2
exp(—12.540) cos(12.549)  exp(-20.9165) cos(20.9165)
+ —
3 ccsh{gz—"} 5 ccsh[%
" 2209 4418 Jpi4.1833) expi-4.1833) 4418 Jpi12.549) exp(-12.5449)
_920 + : i _
4 x = x 3n = 3n
ID[Z}-'-EZJC:].IZJE[Z} S[ID[.E }+EZR=1I2J{[2 ]}

4418 J5(20.9165) expi-20.9165)

5(o(57) +2 2 2k(5)

8836 exp(-4.1833) I, (- 1)* J,,(4.1833)

Iu[g}+22f=1I2k[g}

8836 exp(-12.549) I | (-1)* J,4(12.549)

3(1o(5)+2 2 el 7))

8836 exp(-20.9165) I, (- 1)* J,(20.9165)
5(lo(%5)+2 2 2e(5)

Integral representations:
More

exp(-4.1833) cos(4.1833
_20+47 |2 _2[ZE : 8
4 cash[ﬁ}
2
exp(~12.549) cos(12.549) Exp[—ED.‘-}lﬁS}cns[ED.QlEE}]]
+ =
I 3m
3 cnsh[?} 5 cnsh{?}

iwdy| 2209 ¢ 3T exp(—4.1833) Vi
= +

=i oa+y

1
:1- -80+2200 7 +4

invs J'LEIL sinhitydt
2
2209 ¢ 39369454 ayn(-12.549)V
- 2
3in Vs [, 2 sinhit)dt
2

2209 ¢ 09373054 eyp(-20.9165) v

ds| tory =0

£

Sirvs Juf sinh(t)dt
2

Enlarge Data Customize A Interactive
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exp(—4.1833) cosi4.1833)
_20+472 |2 _o[ZE _ 5
cush[ﬂr
2
exp(—12.549)cos(12.549) exp(-20.9165)cos(20.9165)
-+ —
3 cash[gz—" 5 cash[%
22097 4418 expi-4.1833) 41833
-20 + - J sin(tydt -

4 1+1 Llsinh[”—r}dt 5
3 3
4418 exp(-12.549) 1'12.549

3 [1 + % _[;sinh{z%}dt}
4418 exp(-20.9165) [‘20.9165
5 [1 + F‘f ‘[_:llsinh[%}dt} .

sinitydt +

[T

sin(ty 4t

(XN

expl(—-4.1833) cos(4.1833)
_20+472 |2 _2[ZE _ .
4 cash[i}
2
exp(-12.549) cos(12.549) EXp[—ED.QlEE}cos[ED.QlﬁS}]]
+ —
3m 3m
3 cnsh[?} 5 cnsh[?}

iwdy| 2209 - 2.0916572° exp(—-4.1833)Iis) vV

+

1
- |-80+22097+4
4 =i pa+y

o
mr[é - .S}JLEJ sinhit) 4t
2

2209 - 6.274572% exp(-12.549) ' (s) vV
= -
Smr[é ~s) [i2 sinhit)dt
2

2209 - 10.45837%% exp(-20.9165) I(s)Vr o | i

5 or U
5m :

5i frr[é - .S}JT sinhitydt

i
2

3172 * (((P1/4-2[(exp(-4.1833)cos4.1833/(cosh(Pi/2))-exp(-
12.549)cos12.549/(3cosh(3Pi/2))+exp(-20.9165)c0s20.9165/(5cosh(5Pi/2))])))

Input interpretation:

ML cos(4.1833)
317 |- -2 |expi-4.1833)y — -
& cnsh[’l}
2
cos(12.549) cos(20.9165)
exp(-12.549) « ——— +exp(-20.9165)« ————
3ccsh[3 5} 5cnsh[5 ’1}
2 2
Open code
e coshix)is the hyperbolic cosine function

Enlarge Data Customize A Interactive
Result:
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More digits

760.663...

Alternative representations:
More

912 T 9 exp(—4.1833) cos(4.1833)
4 cnsh[ﬂ}
2
expi—12.549) cos(12.549) exp(-20.9165) cos(20.9165)
+
In S
3 cnsh[?} 5 cnsh{?}
a2 [n [ cosh(-4.1833 ) exp(-4.1833) _ cosh(-12.549 i exp(~12.549)
- _ N -
4 in 3inm
cas[ - } 3 cns{ 5 }
cosh(-20.9165 i) expi-20.9165)
5 cns{Eé"}
Open code
Enlarge Data Customize A Interactive
exp(—4.1833) cos(4.1833
i B s g
4 cush[i}
2
exp(—12.549) cos(12.549) exp(-20.9165) cos(20.9165)
+ =
3 u:mh[H 5 cosh{s—”}
2 4 & 2 3
a2 |7 exp(—4.1833) (¢7H18331 4 418330} oy 12.549) (71251 4
4 in B 3im
2 ccs[ - } [3 ccs[ ”
EXP[—EG.QI&S} [f—ZD.?lﬁEI +f20'9165 J']_
[5 CDS[M”
Open code

912 T 9 exp(-4.1833) cosi4.1833)
4 cush[i}
2
exp(—12.549) cos(12.549) exp(-20.9165) cos(20.9165)
+ =
3 |::|::sh[H 5 cc:sh{s—”}
2 z
il T cosh(4.1833 1) exp(—-4.1833) cosh(12.549 i) expi-12.549)
2o - = +
4 ccs[—’?” BCGS{ 3;”}

cnsh[ED.?lﬁS:}exp[—ED.?lﬁS}]]
Sdm
5::05{ 2}

Series representations:
More
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L [exp[—4.1833}c05{4.1833} .
4 x
cush{z}
expi—12.540) cos(12.549)  exp(-20.9165) cos(20.9165)
+ —
3 t:czlsh[H 5 ccsh{s‘—”
2 Jk!,Z BG22 & 2
o s (=1 !
o651, 1922exP-4.1833) 5, Eer—
4 n 20 n
Jr':'[z}"_2 Zk:lfgk{z}
1922 exp(~12.549) 3 Ve 2028k
P : L= {2k}
anm o am B
3(Io(%F)+2 20, fzk{ﬂ}m“
wa (=1 !
1922 exp(~20.9168) 5 T r—
3 o 3m
5(Io(37)+2 2o, 2ol %)
A5 u 2 exp(-4.1833) cosi4.1833) o exp(—12.549) cos(12.549)
4 cnsh{ﬁ} 3 t:u::sh[H
2 2
expi—20.9165)cos(20.0165
P } M| = [961|-120 exp(-4.1833)
5 cosh{%}

i i i [_l}k]_ 2—2.5:2—25:3 325:2 4.18332k1 52.‘:3 }'r2k2+2k3

+ 40
2k (2k) (2 k)

k1=ﬂk2=|:|k3=|:|
expi—12.549)
o [_1}k1 2—2k2—2k3 52&3 12.5492k1 }'I'Zk2+2k3

Z z Z 2k (2 ko)1 (2 ka)! 24

kq=0ky=0k3=0

exp(—20.9165)

L] o ] [_l}kl 2—2k2—2k3 32k2 2':'.91552k1 }T2k2+2k3
Z Z Z (2k12ko (2ks)

+
k]_:ﬂkz:ﬂkg:ﬂ

- i i [ 2—2.‘:1 -2ko-2kq 32.‘:1 525:3 }'I‘2k1+2k2+2k3 ]]l‘l‘f

k]_:l:lkz:ljks:ﬂ [Ekl}![zkz}! [Ekg}!

o (3f 2ot ) o (B
0 Z (2 kn ['E‘ﬂ (2 ky Jé 2k

k=0
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395

x 2[exp[—4.1833}ccs{4.1833} exp(-12.549) cos(12.549)
4 x 3n
cush[z} 3 cosh[ : }
expi—20.9165) cos(20.0165
P ! = 961
5(:::151‘1{E
2

-120 exp(-4.1833)

o [_l}kl 4—k2—k3 gkg 255:3 fE.SEﬁZZk]_ ;r2k2+2k3

\}ﬂ" [
2‘ Z Z 2k 2k (2 k30 "

ky =0kg=0kz=0

0 [_l}kl 4—&2—&3 25k3 f5.|:|5928k1 }T2k2+2k3

b L
40exp(-12.549) ' ' 3
k=0 kg=0kq=0 (2k111(2 ko) (2 ka)!

o [_1}k1 4—k2—k3 gki fls.l:lﬂll:lskl }T2k2+2k3

24 exp(-20.9165) »° 3 )
k]_:ﬂkg:l.'_lkg:lj [Ekl}‘ [2k2}1 [2 kg}!

i i i i 4—k1 —ko—kg I;kl 25k3 ﬂ_2k1 +2ko+2kq /
kL
2k (2 ko) (2k3)! /

k]_:ﬂkz:ﬂkg:ﬂ

0 Ekﬂzk w gk 2k = gkﬁzk
0 2[4} LZ4 J"'z 2[4}
o 2k e 2k i (2 ey

Integral representations:

More
2| [exp[—4.1833}c05{4.1833}
4 m
cnsh[z}
exp(—12.549) cos(12.549) exp(-20.9165)cos(20.9165)
-+ =
3 cash{g—" 5 msh[H
2 2
1 i 961 ¢~ H375* exp(-4.1833) Vi
P 951;r+4jfm+r— £ Hp i +
A inVs [2sinhit)dt
2
961 ¢ 393694/ eyp(-12.549)v 1
- 3
3ir Vs JLEZ sinh(t) d't
2
061 ¢ 109373548 exp(-20.9165)V
P ds| tory =0
51';r"n"TJ;-_£ sinhit)dt
2
Enlarge Data Customize A Interactive
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912 T 9 expi—4.1833) cos(4.1833) B
4 cash[i}
2
exp(—12.549) cos(12.549)  expi-20.9165)cos(20.9165)
P P
+ —

3 |::|::sh[H 5 cash[s‘—"

2 2

961x 1922 exp(-4.1833) 41833
+ i JT sinitydt -
4 1+% jjlsinh["—r}dt =
2 2
1922 exp(-12.549) J~12.54p
3 [1 +20 Ijlsmh[g"r }dt}
1922 exp(-20.9165) 200165
j sinitydt
5 [1 TR L jjlsmh 5" }Jt}

sin(t) dt +

(S e

2[m [exp[—4.1833}c05[4.1833} i
4 cash[g}
exp(-12.549) cos(12.549)  exp(-20.9165) cos(20.9165) B
3CDSh[32—”} . SCDSh[% ]]_

¥ oty 961 2.091657%° exp(-4.1833)I'(s)Vr
= 951;r+4j - i

=i oa4y

o
ixT(; -s) [5sinhit)dt
2

961 - 6.27457%5 exp(-12.549)Tis)V r
- o
g W e
3!frr{2 S}JL;I sinh(t)d't

961 - 10.45837%% exp(-20.9165)T(s)V 1
&

Sixr(;-s) [ sinhit)dt
2

ds| tor 0

We have that:
integrate -13 + 4772 * (sin0.1003992)/((0.012(coshPi+cosP1))

Indefinite integral:
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dx = 1728.96 x

f i 472 5in(0.1003992)
5 0.012 (coshim + cosim))

integrate 27*36 * (sin0.1003992)/((0.012(coshPi+cosP1))

dx = 766.495 x

{‘2? 36 sini0.10030992)
J 0.012 (coshim + cosim)

integrate (1728+26) * (sin0.1003992)/((0.012(coshPi+cosP1))

dx = 1383.16 x + constant

[‘ (1728 + 26)5in(0.1003992)
0.012 (coshix) + cos(m)

integrate (728-32) * (sin0.1003992)/((0.012(coshPi+cosP1))

[‘ (728 - 32)sin(0.1003992)

dx = 548.848 x + constant
0.012 (coshim) + cos(m)

We note that the two results is very near. Indeed:

dx =0.788581x

{' sini0.1004
J 0.012 (coshim + cosim)

i
£ (0.788581 x) = 0.788581
dx

T cos(4.1833)
) oo S g R i
<k cnsh[’I}
3
cos{12.549) cos(20.9165)
exp(-12.549) » ——— +expi-20.9165) « ——
3cush[3 ij SCDSh[S ;—}

0.791533...

0.791532832046769909504787530224069367341696536065481718020._ ..

0.788581 = 0.791532832946769
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Note that:

(1/((0.788581+0.791532832946769)/2)"2

1

[D.?SSSSIM.?QISEESEZWB?E@' }2
2

1.602076467285328191581633308763561913765863520248234848613

Continued fraction:

1+

1+

1+

1+ 1
1+

18+ 1

34+ 1

And

1

[D.?SSSSIM.?QISEZSEZNE?@ }2
2

144 -6

1384.194067734523557526531178771717403403706081404474909201

Continued fraction:
Linear form

1384 +

5+

B+

1+ 1
1+

5+ 1
2+

1+ 1
10+

Possible closed forms:

° More
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2319 350 :
- — +2095+ 7 -1921r = 1384.194067734523557535528

m v
Enlarge Data Customize A Interactive

1
5 (-153C -38+339-80 n° — 119 7 log(2) + 849 r log(3)) =

1570 +

1384.1940677345235575282270
f 7x*-9691x% +2269 x° + 4415 x + 1482 near x = 1384.19 =
1384.19406773452355760274

The result 1384,194 is practically equal to the rest mass of Sigma baryon 1383.7+1.0
Furthermore:

2 *(1.63074)"2 Pi/4-2[(exp(-4.1833)cos4.1833/(cosh(Pi/2))-exp(-
12.549)cos12.549/(3cosh(3Pi/2))+exp(-20.9165)c0s20.9165/(5cosh(5Pi/2))]

g @ cos(4.1833)
2x1.63074° « - -2 |exp(-4.1B33)x — -
4 ccsh[ﬂj
2
cos(12.549) cos(20.9165)
exp(-12.549) - ——  +expi-20.9165) « ——
3ccsh[3 Ej 5ccsh[5 ’1}
3 2
More digits
4,18337...

More

exp(—4.1833) cos(4.1833)

1
22 1.63074% ) - 2 [

i1
cnsh[g}
expi—12.549) cos(12.549)  exp(-20.9165) cos(20.9165)
3 ccsh[Hj 5 t:u::|51’1[5‘—’T
2 2
2 1 1.630742 [cnsh[—4.18331}Exp[—4.1833}
4 in
cc:s[ = }
coshi-12.549 1) exp(-12.549) cosh(-20.9165 1) exp(-20.9165)
i 9 T i
3 r:l::s[H 5 cns[m
2 2
Open code
Enlarge Data Customize A Interactive
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exp(—-4.1833) cosi4.1833)
i
cush[E}
exXpi-12.549) cos(12.549) EXp[—ED.QlﬁE}cas[ED.QlﬁS}]
+ =
Inm Sm
3 cnsh{?} 5 cnsh[?}
2 1 1.630742 ) [ exp(—4.1833) (¢~ * 10331 4 gH10331)
4 B in
2 cas{ 5 }
exp(-12.549) (72391 4 (12591} exp(_20.9165) (e 207165 H-E'J-‘-"l's'-“’}]

{3 cus[g‘—"}} : [5 CDS[M”

1
2 2 1.63074% ) n - 2 [

Open code

expi—4.1833) cos(4.1833)
ccsh[;}
exp(—12.549)cos(12.549) exp(-20.9165) cos(20.9165)
+ —
3 cnsh{ﬂ} 5 cash[u
2 2
27 1.630742 2[ccsh[4.1833:}exp[—4.1333} cosh(12.549 i) exp(-12.549)
= - -
4 _im 3im
cns[ 5 3CDS[ - }
cnsh[ED.QlﬁSz}exp[—ED.QlﬁS}]
aim
St:c:s[ 2}

1
22 1.63074% ) - 2 [

Series representations:
More

- (2 1.63074%) 7 - 2 [EXP[‘4'1833}C05[4-1833} ]
sl )

m
cnsh[E}
exp(—12.549)cos(12.549) exp(-20.9165) cos(20.9165)
+ =
3 ccsh{ﬂ} 5 ccsh[s—"
5 % 18;3 o (1 28622k ; 212 B (1} (505928 k
exp(—4. ) Xpo T exp(-12.549) 77, T
1.32066 7 - - - - + ™ - T -
lo(3)+2 2y T2k(3) 3(lo()+2 X, k()
(—1/ (B.08108 k

2 exp(-20.9165) ¥, — a0

5(0o(5)+2 20l e F))

Enlarge Data Customize A Interactive
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exp(-4.1833)cosi(4.1833) expi-12.549) cos(12.549)
an
cush{ } 3 cc:sh{ :

Ll

2

exp(—20.9165) cos(20.9165)
5 ccsh{%}

@ [_l}k]_ 4—&2—&3 gkz 255:3 fz.ﬂﬁzzkl }'I'2k2+2k3

PP 2k 2 k) (2 Kg)! :

k1=ﬂk2=|:|k3=|:l
0.501383 exp(-12.549)
o [ o [—l}kl 4*2—&3 255:3 fS.DE?ZSk]_ }'I'Zk2+2k3
T ~0.30083
2k ) (2ky)(2k3)

ky=0ky=0k3=0

1
2 2 1.63074% ) n - 2 [

] - [1.32955 [—1.5(3415 exp(—4.1833)

o @ w1k gkaky  gka 608108k j2kp+2k;
exp(-20.9165) > »' 3’ T T

k]_:ﬂkz:ﬂkg:ﬂ
0 4—-‘:1 —kz—kg gkl 255:3 },I_Zk]_ +2k2+2k3 ]] I,I'

% Z Z Z 2k 10(2ko)1(2ks)!

k]_:ﬂkz:ﬂkg:ﬂ

o (2 2K ) (o, gk g2k ) = (Z) 22
ké (2 ky [4.2:‘0 [Ek}!J (2 ky

exp(—4.1833) cosi4.1833)
cush{g} i
exp(—12.549) cos(12.549) : expi(-20.9165) cos(20.9165) _
3 cnsh{ﬁ} 5 cnsh{u}

2J014.1833) exp(-4.1833) i 2 Jp(12.549) exp(-12.549) ~

IU{;_}+EZ:O=1I2“{%} B{Iﬂ{%}+22f=1f2k{zlz_n}}
2J0(20.9165) exp(-20.9165) 4 exp(-4.1833) 5t | (-1 J5,(4.1833) .
S{I':'{Sz_n}"'szN:lfzk{sz_n” f°{§}+22?=1’2k{§}

4 exp(-12.549) I | (-1)F J54(12.549) 4 exp(-20.9165) Ij" , (- 1)¥ J54(20.9165)
S{ID[%}JFZZ?:H”‘[Z_”” 5{’0{2_"}”2?:1’2&{%”

Integral representations:
More

1
2 2 1.63074% )7 - 2 [

1.32066 ~ -
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exp(—-4.1833)1cosi4.1833)  expi(-12.549) cos(12.549)
cash[ } 3 z:u::sh[H
2

il
2

1
22 1.63074% ) n - 2 [

exp(-20.9165) cos(20.9165)
3w
5 cnsh[?}

] = 1.32966 |x + 0.752074

f:w e 3T exp(—4.1833) Vi e 393N axp(-12.549) Vi
- o 5 am -
invs JLEE_ sinhi(t)dt 31’}T‘«'fs_J- 2 sinh(t) dt
2 2

—i oo +y

e 1093750548 oy n(-20.9165)V
S
5invVs Juf sinh(t)dt
2

ds| torv =10

Enlarge Data Customize A Interactive
expi—#.1833) cosi4.1833)
co sh{ }

T
2
exp(—12.549) cos(12.549) exp(-20.9165) cos(20.9165)
+ —
3 cnsh{H} 5 cnsh{s‘—”}
2 2
2 expi—-4.1833) Jut.lszz
Tl (At i
1+ . jj smh[z }d’t .
2exp(-12.549) J 12.540
an (1 p 30t
3[1+ 5 _ﬂj smh{ - }dt}
2 exp(-20.9165) fzu.muss
51 1. Smt T
5[1+ . Lsmh[ - }Jt} i

1
22 1.63074% ) r - 2

1.32066 7+ sin(tydt -

sinitydt +

I
2

sin(ty 4t
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exp(—-4.1833) cosi4.1833)
i
cush[E}
exp(-12.540) cos(12.549)  exp(-20.9165) cos(20.9165)
+
3 cnsh{g—”} 5 t:cmsh{H
2 2

1
2 2 1.63074% ) r - 2

iwdy| 2.0016572° exp(—-4.1833)I(s)V

1.32966 |7 +0.752074

+
=i sy

”rr[zl —s}fj[ sinhit) dt
6.2745725 exp(-12.540 ris)Vr
am -

Jir r[E1 = s”;-_E sinh(t) 4t
2

10.45837%% exp(-20.9165) I (s) ¥ & p

§| tor
A 2
Sinr(; -s) 7 sinhit)dt
2
Continued fraction:
Linear form
3 1
+
5+ 1
2+ 1
1
4+ T
1+ I
B+ I
1+ 1
J+— L —
6+ ——1—
Lot
1+ 1
1+ =

The result 4.18337 is very near to the upper bound value of mass of Dark Matter
particle:

Using (22) this translates to an upper bound on the mass
ot the DM particle:

o/m

1/4
m< 4.2 (meg) ev. (24)

Smaller and less massive galaxies result in a somewhat
weaker bound.

The bhound (24) on the DM particle mass is the main
result of this Section. It shows that for values of o/m
satisfying the merging-cluster bound ~ 1em? /g [85-88],
m must be somewhat below 4 eV. The dependence on the
cross section is rather weak, however, scaling as the 1/4
power. It should be mentioned that the upper bound (24)
wonld be somewhat tighter had we assumed a p x r—>
transition density profile outside the superfluid core, in-
stead of p oc r—2.

(from: Phenomenological consequences of superfluid dark matter
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with baryon-phonon coupling- arXiv:1711.05748v1)

We have from the (3) (PAGE 2) for ¢ (”72) — 1672 ¢(n) = —— andm=2

16m?2

[((1/(4Pi))"2)-1/4+16(Pi*2) sqrt(2Pi*3/8)]

[
12 1 2 il T
[—J -—+16a" [2+—
4 4 ‘u 8
1 1 o
-—+ +8x12
4 164°

° More digits

439.4138886078921733521838508196735432715459491145854783061...

Enlarge Data Customize A Interactive

1 1 i
22 .
-— 4 +8x"" Is atranscendental number

4 16+°

1-45° +128 7112
16 7°

° Linear form
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439 +

2+

2+ 1
2+

12+ 1
27+

2+ 1
1+

1+ 1
1+

3+ 1
3+

1+ 1
3+

1+
1+

1
2+
f|.+i

Open code

Series representations:
More

[i]z—i+15;r2\/;_ 1—54[EE=D %]2.,.252144[3&3 %]1152
4 4 == it
| 25620 )

Open code

Enlarge Data Customize A Interactive
1 1 2 n°

[— ]Z = =i 164 LW

4r) 4 \ 8

k 2 k 112
1_4{2&3 [_ﬂ {1+lzk + 1+ik T 3:1&}] +128[E?=D {_i} {1:2;: o 1+24k T ziuc}]

o 2
15[2&:0 [_El}k {1+lzk & 154& 8 3:1;;}]

Open code

1 1 21
[—]Z——+ll5fr2 T
4 8

i 4[_ l}k 1195—1—25: {51+2k —4 2391+2k}
1-4 .

b \ o 1+2k
@ 4(-1k 1195712k 5142k _4 ., ggglezk)IiiZ ;
128 %" - .
1+2k /
=
o 4{_1}5: 1195—1—25: {51+2k _4 2391+2k}
6% -
2 1+2k
=0

Open code

129



Integral representations:
More

e = "o 11/2

[1]2 L 23 ’2n3 1-16(° —7 dt] +4096 V2 ([ —= dt)

ol N ayers; » iy =

4x \ 8 AT e
Open code
Enlarge Data Customize A Interactive

1 1 3 ( 20 1_lﬁu;’a%ﬂ”}z+4D965[Lm5h:£dt}“';2
[ZI’]Z__-"].ﬁ}T “q 3 = 54[medt}2

t

Open code

o3 1-54(15%142 d’th+252 144(]51{142 d’t]nfz

[i}z—i+lﬁn2 f 5
SR L 256(}0'11,' 1-¢2 d’t]

Open code

Now:

sqrt([1/((1/(4Pi))"2)-1/4+16(Pi*2) sqrt(2Pi*3/8)]

Input:
——
1 1 4 ’ n
-—+16m 2x—
\‘ [A }2 4 \ 8
4m
Open code
Enlarge Data Customize A Interactive
Exact result:
1 2 72
-—+16x° +87"
4
Decimal approximation:
More digits
24.44015602346564941304351252863058667478011965367720672453 ..
Open code
Property:

\/ - :1r +167° +871"? isa transcendental number

Alternate forms:
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| =

\/8}1'2 {2 +}'I'3'II2}—

Open code

Enlarge Data Customize A Interactive

1 ;
5 \1—1 +64x° +32 02

Open code

1 :
\/—— +167° + 8% &% 224440 (real, principal root)

N

=

\/—— +167° + 82 &' " x-24.440 (real root)

N

Series representations:
More

1 _15 257
@ N
4m

&
5 2 —1
-~ +16a" +161° H— Z 2 ——+15.?T +16x° il
4 4 = k 4

[3¢]

[£)

Open code
Enlarge Data Customize A Interactive
1 1 2
—ri= 15 .i'T2 i —
{L}Z 4 Y 8
4m
; &
r
e N{l}{ }k[4+1E3ur2+1I5;1“2 4]
—£+1I5}1' +16x° 4 Z T
k=0
Open code
1 1 273
— = 15 }T"E T =

JZ_DZ[I}{ }[ +15n2+15n2\/7 ]k

for not ((zpeR and —ea < zg < 0))

131



1/2 sqre([1/((1/(4Pi))*2)-1/4+16(Pi*2) sqrt(2Pi"3/8)]

Input:_
3
é _ 11.2—i+15fr2\42 %
b 16

4
Open code

Exact result:

1 [ 1 :
5 \f'—:1-+16}T2+8}T?'I2

Enlarge Data Customize A Interactive
Decimal approximation:
More digits

12.22007801173282470652175626431529333739005982683860336226...

Open code

Property:

1 |1 :
Z \J— 3 +16x° +8x% is atranscendental number

Alternate forms:
1 .
= \'Il—l 1647 432072

Open code

Enlarge Data Customize A Interactive

1 ;
s \132 n [2 +n3-'2}— 1
4

Series representations:
More

1 1 1 27
= i 16 x° \ ?}T -
Ni=]
1 -k
1| 5 ol o 8
5,q—;+15fr2+15fr2 HI [2]—E+15N2+1|5}T2 %
\ 4 Slk \
Open code
Enlarge Data Customize A Interactive
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—
1 1 1 3 |2
R PEE A Rk e
\iss)
Ty
k(1) 5 | x?
ap [ | ED(-2) —;+lI5}T2+lI5}T2.“||T:
= == +162 41647 | — L
2\ 4 W = k!
3
% 11-2_z£1+16ﬂ2‘qll%r B
\izs)
-
k( 1) 1 | nd k
| — o i—1y [_E}k —;+lﬁfr2+lﬁ}r2."|l: —E‘-’DT(Z’D
2 Vo L k!

We note that the sum of the results of the two expressions, multiplied by 47:

24.440156 + 12.220078 = 36,660234; 36,660234 * 47 = 1723,030998 is practically
equal to the mass of meson f0(1710) candidate glueball.

The expression (3) is, forn=2, and x = 1:
integrate [(sin2)/((e™(2Pi)-1))]

dx = Con L+ 0.00170124 x

[‘ sin(2)

k Fzﬂ -1
and the inverse function is:

integrate 1/[(sin2)/((e”(2Pi)-1))]

1
j , dx = 151 587.807 x
=)

7
i |

That forn =1, is:

integrate 1/[(sinl)/((e"(2Pi)-1))]
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1
f - dx = constant + 635.187 x
smil)

2
e 1

The sum of the two results is: 587.807 + 635.187 = 1222,994 result that is very near
to the value of the rest mass of the Delta baryon 1232+2

From the right hand-side of (3) (PAGE 2) for p(n) = p(2m) = =; ¢ (3) =16

E;
and m = 2, we have that:

[1/16-1/4+16(Pi*2) sqrt(2Pi*3/8)]

16
Enlarge Data Customize A Interactive

More digits

430.4700560339145272414686083532220352041144266011684628968...

3 !
72 .
—— + 87" Iz artranscendental number

16

1 ol s
E[IEEN -3)

3 k372
L e Loga[$ €Y
16 4\ 8 16 2772k
=|:|
1 1 5 2 |2}T3 3 o 4[_1}" 1195'1'2k [51+2k_4 2391+2k} 72
i 1 kiR Y ~
T 16" 2 1%
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¢ 4 g |22 3 a1 1 2 1 "
— —-—4+16n | — =-— +8 L[——J[ + + J
16 4 \ 8 16 =4) 142k " 1+4k " 344k

Open code

Integral representations:

More

(R [ 247 3 "1 72

e St [ 2T =_—+1|:|24” V1-# dt]

16 4 \y 8 16 Jo

Open code

Enlarge Data Customize A Interactive

1 1 [ 277 3 — 72

e iR |i=_—+5442U‘” dt]

16 4 \ 8 16 o 1+t

Open code

T 2.3 3 1 i
| oo "1

gLl |??T = - +64Y 2 [ —dt

‘q ~0 .\|' l_tz

For ¢p(n) = ¢ (E) =1, ¢ (%) = 4w and n =2, we have that:

2 41T
[1/(4Pi)-1/4+4(Pi3) sqrt(2Pi"3/8)]

Input:

3
l 1 3 | T
S o Tl e
47 4 \

Open code

Exact result:
1 1 Q2
——+— +2d7
4 4n
Decimal approximation:
More digits

345.1358145043031355177793626260693610243877055882502759013...

Open code

Enlarge Data Customize A Interactive
Property:
1 1 .
Wi, P n
4 4g

Alternate forms:

I1s a transcendental number
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1 ;
[—1 +— + Efrg"zJ

ha

Ju | =

(

pen code

Enlarge Data Customize A Interactive

1-m+8xil?

4

Series representations:

More
o ﬁ o 1-1F ke

1 1 3 2 75 1-42%0 142k +15384[Ek='3' +2k]
B d” AW ¥

m e (-1f

16 Lk:ﬂ 1+2k

Open code
Enlarge Data Customize A Interactive

1 1 ; |24
— —— +45r — i
4 "q 8

11k 1 2 1 & 14k 1 2 1 11/2
st v(siol-2F (e 2+ 52
Zi=o 4} 1+2k+1+4k+3+4k} Zi= 4} 142k 1+4k+3+4k}

$ T2 (e + g+ 0
k=01 4 1+2k 1+4 & 3+4k

Open code

1 1 25 o
= P 1—2‘154{(
47 4 Y 8 e -5

11/2
o] 1 1 4 1 S
8 15*( 5 . J j
[%3 5Bk 2+4k 118k 6+Bk /

& 1 1 4 1
4 15*[ = = ]
[ %3 5-8k 2+4k 1+8k 6+8k

1 1 4 1 J
Bk 2+4k 1+8k 6+8k)

Integral representations:
More

1-4 'Y 1-# dt+16 384“;1!142 d’t}mz
222ty e T
g \ 16 [1N1-t2 at

Open code

—
O g’zng

Enlarge Data Customize A Interactive
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1 1 [ T 1-2 J;w 1+le dt +256v2 U;”rlfa dt}“"‘z
= o Y & SL\U;,‘.M

1+#=

e pinll] M [ {foo SINIE) 1112
11 s (27 1-2 [0 gt 4 256 V2 ([~ 50 gt)
4o \q 8

B i

We note that the sum of the two results is:

439.470056 + 345,1358145 = 784,6058705 result that is very near to the value of the
rest mass of the Omega meson: 782.65+0.12

Forn=1 and x = 1, we obtain:
[1/16-1/2+16(Pi"2) sqrt(2Pi"3)]

1 1
———+15ﬂ'2"ﬂ||2}T3
16 2

i G B
1642 2% - —
V2 =g

More digits

1243.101857085941827396415780170860364649299850339630216559...

Enlarge Data Customize A Interactive

7 T
_E +16+4y 2 77 is a transcendental number

1_%5 [255 NPR ?}

More

s ¢ 7 E———— L
s | =——+].lf:lfrz"’ull—f|.+2fr3Z‘[—].+2}1'3'|_'l'c 2
16 2 16 k=ﬂ' ' k
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Enlarge Data Customize A Interactive

k 31—k 1
1 1 7 ® -1y [—1+2fr] —=
———+15}T2\|I|2}T3:——+15}T2\|I|—1+2}T32‘ [ z}k
16 2 16 7 k1

Open code

w (= 1" [_El}k (27° - 20)° 53¢

1 1 2 [+ 3 7 s
E—5+15}T 2 =—E+15}T Enkélj !

for not ((zoeR and -

[1/(4Pi)-1/2+4(Pi"3) sqrt(2Pi*3)]

Input:

1 1
3 3

— —-—+4a" N 2F
dx 2
Open code
Exact result:

1 1 |

Q2

——+— +4y2

2 4r
Decimal approximation:
More digits

076.2531046392883074442457077770025483156431354467835052489...

Open code

Enlarge Data Customize A Interactive
Property:

l 1 (=T
—— +— +44+/2 r'° is atranscendental number

2 4
Alternate forms:
1 1 i
= (—2 + -+ 151;"2 }Tg'lz]
4 T
Open code
Enlarge Data Customize A Interactive
1-2n+1642 o112

4

Series representations:
More

1 1 1 1  — 1
et p AN B = b et N1 4 2 l[—l+2}r3}_k 2
4 2 2 4nx : k

k=0

Open code
Enlarge Data Customize A Interactive
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13
1 / 1 1 [ l]l [ l+2.i"|'] —_}
— — = +428° V20 =—-+— 14 V1422 Z‘ [ el
4 2 4 k!

1 3,/ 11 3 [ v 1 (-3), 27 -2) ="

— ——#+4r V2r =—--+— +4n V5

45 2 4r i k!

The sum of the two results is: 1243.101857 + 976.2531046 =2219,3549616. We
observe that 1243.10 is very near to the value of the rest mass of the Delta baryon

123242 and that 976.2531046 is very near to the value of the rest mass of Eta prime
meson 957.66+0.24

We observe also that:

[(148)-1/4+16(Pi*2) sqrt(2Pi*3/8)]

1 | A
148 - = +161° |2
4

\

591 7ia

— +oax’
4

° More digits

587.4075560339145272414686083532229352941144266911684628968...

Enlarge Data Customize A Interactive

72 .
—— +8x"¢ is a transcendental number

l T2
5 [591 +3277%)

° More
T2
1 [ 27 591 e '
l48——+ll5;r | — = — +1024
‘H 8 4 ~ 142k
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Enlarge Data Customize A Interactive

1 [2.% 501 ©  4(-1) 1195712k [51+2k oy 2391+2k} 7/2
T, B | g8 i S
¢ Vs 4 = 11 2%

Open code

2 72
1 5 | LW 591 2of 1k 1 2 1 :
148 - - +16n° | — = — +8 [——][ - - ]
4 H a8 4 5 4 1+2k 1+4k 3+4k
Integral representations:
More
1 [22* 501 -1 7/2
148 -~ 4162 | — = == +1024U T dt]
4 \ 8 4 0
Open code
Enlarge Data Customize A Interactive
1 [2x* 591 . 72
1 S O L N 2U‘” Jt]
4 H a8 4 o 1+t
Open code
1 2.3 591 11 5
P D ) O LB ) j ——dt
4 \ 8 4 o J1_¢

We have also that:

(((4 * [1/16-1/4+16(Pi"2) sqrt(2Pi"3/8)])))-27

[nput:

—
1 1 s B
4| — --+167" |2

— |-27
16 4 \° 8

Open code

Exact result:
4(3 . ] _27

Decimal approximation:
More digits

1730.880224135658108965874433412801741176457706764673851587....

Open code
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Enlarge Data Customize A Interactive

Property:

3 e
-27 +4 (— — +8 }T?_z] 15 a transcendental number

16
Alternate forms:
| 111
425 12—
Open code
Enlarge Data Customize A Interactive

- 12872 111
5 }

Series representations:
More

3 k72
AL T (29 e T i (-1)
i o i e
+ T 8 4

16 4 \ 1+2k

Open code

Enlarge Data Customize A Interactive

3

E 5 g |2
4| = -=+162" | — |-27=

16 4 \ 8

16

3 ‘A:',' 4[_ l}k 1195—1—2.’( [51+2k _4 2391+2k} T2
~27+4[-—+8| )
1+2k

Open code

72

111 B R 1 2 1
-— +32 2‘[—— [ + + ]
4 4/ \1+2k 1+4k 3+4k

Integral representations:
More

1 1 [ 2.7 111 e R
4| == 164 |? _2?:_T+4095U vi1- dt]
i

16 4 \

Open code

Enlarge Data Customize A Interactive
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—

1 1 [ 2 7° 7/2
Al Tqpd | E% -2?_——+255~J_U ]

16 4 \ 8 i 1”2
Open code

. | 247 e
Y e S el -2?_——+255~./_ f dt

16 4 \ 8 Jig@

(((1.65578 * [1/16-1/4+16(P1"2) sqrt(2P1"3/8)]))) + 36

Input interpretation:

3
1.65578 | — - - +16x" [ 2
16 4

\

— |+36
8

Open code

Enlarge Data Customize A Interactive
Result:
More digits

763.666...

Percent increase:

1 1 25
165578 | = - > + 16 12 ‘q|| T’T +36 = 763.666 is 4.94733

1 [ 2 2%
% larger than 1.65578 | — — - + 1642 .| ?’T - 727.666.

16 4 \

Open code

Enlarge Data Customize A Interactive
Series representations:
More

3

11 2
B e S |?’Tr +36 =

16 4 \
| 3 w
35.6895 +26.4925 1 [ -1+ — 314 (<447 [

L

b I
—

Open code
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1 1
1.65578 | — — = + 16 22 |?}T 36

16 4 \

Nl S o Bl 4 8

| 3
35.6895 +26.4925 7% [ -1+ —
N TG %5 k!

11
1.65578 | — — = + 1612 |?}T +36 =

16 4 \

19 (1) 3 k
p— -.'-.11 = T [.i'T —4Z|:|] E-'D
35.6895 +26.4925 1 v zg L[ ok

k=0

“These are the expressions that I have obtained for the number of primes less than a
give number”. (Queste sono le espressioni che ho ottenuto per il numero di numeri
primi minori di un dato numero)
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PAGE 3

(3) i [ 37
-ffm %M&mﬁd’ {/m-?m«.é{:‘ muc.oim;td
~Leen m‘ﬁ-{ﬂﬂ?ﬂm Frsermtien. Fhese are Mo ox ]

-?ﬂ s - FE ﬂumu-&a-t.q f“? é‘{w = - g s ;
4 ﬂf!&e FERL L =X | _-_'J'F-Sw' ]"p-”)
St e e

7+ g w1 &

31 % () o (22~ o, (%) $milaa) ]

M-&u “3-"_'}3:' E‘—_i:ﬁ*' Bﬁ'_‘ﬁ&c-“t Berrgedbioe. Prod.

totene fo = |- 451 36380 reeard,

.?‘f; Frcerntens |, 1, J,ﬁ;é;?:,fa{fa;r:!,fgf;; 17,19 &2 aleve ate

M iorndiinn Corndmsacmg Oleost AL ‘ﬁm.ﬂrr-t ﬂﬁm; #ﬂﬂcc_
L 9 9 IR, I, I8 R0 B ace exelidlid {’ﬁﬂﬂ‘rﬁdﬁ:vl:pjfﬁg‘m
£ Jﬂ‘\:ﬂ-&-‘ﬂ-m’ MJ m*-“MATWW‘fW [
ﬂﬁmﬁd PRyl &M&-ﬁ&iﬁ-—. M;@"ﬁ-ﬂ!ﬂ&ﬂ-d

Caloid atior: <we et alaf at- bl L. before a--?/z.enf
Loner rnshisd alore avd aot- e Mﬂ’ A rﬁﬁm

From the expressions in the above page (PAGE 3), we have that forx =2, and a="
=0.5:

e™0.5
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Input:

Ve

Decimal approximation:

1.648721270700128146848650787814163571653776100710148011575...

Property:
*.,I' ¢ 1s a transcendental number

Continued fraction:

1+

1+
1+

1+ 1
S+

1+ 1
1+

9+
1+

1+ 1
13+

All 2nd roots of e:

\J{: & ~1.64872 {real, principal root)

yl,: " =_1.6487 (real root)

Series representations:

il
e 35

k=0

\1{: 5 i o i

S
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° n! is the factorial function

(] More information
Integral representation:

iy Ts)lla—s)
=i pa+y =5

(1+g)° = for (0 Re(a) and |arg(z T
(270 Ti—a)
Input:
1 1 1
ly=-+—+ —
B 27 64

Open code

Exact result:
° Step-by-step solution

2035

1728

Decimal approximation:
° More digits

1.177662037037037037037037037037037037037037037037037037037...

Repeating decimal:

1.177662037 (period 3)

Open code

Mixed fraction:
° Step-by-step solution

1728

Continued fraction:
° Linear form

1

1
1

U S
1+—1
2+ I
3+ 1
1+§

1+
5+

1+

integrate [0.25/(4*1.177662037)] [0, 31]

Definite integral:
° Step-by-step solution
31 0.25

dx = 1.64521
o 4 1.177662037
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that is equal to:

1 2

We remember that:

The zeta function has simple zeros in the negative even integers, called trivial zeros,

while all the other zeros are arranged symmetrically with respect to the straight line
1

Rels) =3 called the critical line, and are all contained in the strip 0<Re(s) <1, called the

critical strip.

£(1.97968)
1.66440...

while

{2y

JTI_2

B

1.644934066848226436472415166646025180218949901206798437735...

where 1,97968 <2

A) Now, we have that:

2/Pi * [12(In2/(2Pi))+40(In2/(2Pi))*3+50.4(In2/(2Pi))*5+61.71428(In2/(2Pi))*7]

2 logi2) log(2)43 logi2)4y? logi2)y7
=12 ng[ +4G[ O,f[ J +5n:|.4[ cf[ }} +51.?1423[ °F ]]
i

i i i Ha

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

0.B77486228...

0.877486227579269069358962423991793215423882990476885562782...

More
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(12152, 40 (82 | 50.4 (82 , 61,7143 (2E2)7) 2
m am 2m 2m _

2
m
2 [24cnth_113il +40 [2cn:|th_1-:3il]3 +50 4{2cnth_1-:3il]5 +61.7143 [Ecnth_lﬁil]?]
2nm 2m ’ 2m E 2m
I
Open code
Enlarge Data Customize A Interactive
[121-:.52: + 40 [1051:23}3 +50.4 [1-:.52:}5 +61.7143 [1ag¢zm}?} 2
2nm 2n ’ 2n ’ 2nm _

b

121 1 2 1 1 2113 1 1 2133 1 1 2047

2{ ogiallogg(2) +4D{D3‘¢EJ 0 Er 3} _'_50_4{031&3 =fenll J} +51_?143{Dﬂﬂwgﬂ¢ J} }
2m 2m 2m 2nm

I
Open code

(12Lo52) , 40 (52 1 50.4 (52 4 61,7143 (252)) 2
2m 2nm 2n 2m _

T
2{—121:?‘2’ +4D{‘°j—'f}3 +5D.4{hj—'f}5 +51.?143{‘°j—'ff}

h

Series representations:

(1252, 40 (527 | 50.4 (282, 61,7143 (2227 2
2m 2m 2nm 2m _

I

1 5 3] {2 i [al Ei_I:IJ +logix) - Ef:l 1—1]"‘-{2;1']"‘1'_"‘]
2 +

i a

S[EIH[E%J+IDE[X}— 3 M]B

k
¥
] Faxk k)
arg{2-x) a1 a0
1.575(2ix | 2822 | 4 logeo - Ty, HEAT )
+
B Kook k7
0.482143[2m[ﬂ‘ 23 |+ logon) - gy, HEER )
for x
ﬂ_?
Enlarge Data Customize A Interactive
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(12losl2) | 40 (2@, 50,4 (LB , 61,7143 (252)7) 2
2m 2 2n 2m

1
= K
: 6 [1ag[zn}+[w%fﬂj[log{$] +log(an)| - i, Hmfhn]
"

Fun

S [102[2111 et [lug{zia] + logizo }] i (ol ak ]3

k
3 -
5
g0} | (oof 1 -5, batat)
1.575 [lag[z.;.}+l = J[lag[zn]+lcg[zg}] L z
4
5
0.482143 [1 augiZ-zp) 1}T 1 1 Wil MT
: Dg{zn}+l - J[ Og[zn]+ Dg[z.;.}]— e 3
}T?
{121-:.31:2; +40 {1ng¢23}3 +50 4[1-:-52;}5 +61.7143 {1ug¢2:}?}2
2m 2n ’ 2m; ’ 2m _
. -
'i]
rargl 2 arei i o)
.\ # I S R T e . o . B
. 6 [Ezfr G +logiza) - I, *
-2
m m
:r—mg'{_—]—alg'n:zm =10° (2= I 22K
_ ‘m) S Roltin L e 1
5 [Eur[ = +logizo) - E T
r ’
[ 2
H—El.lg'{"_‘l—ﬂlg'l:ZDJ -:—1;"‘12— Jk —k
A S B . Ll
1.575 [2 in - +loglzo) - I, X
+
m-arg| - [-aiglEg) i o =k
0482143 |2im ;!1'""“; +10g[zn}—zf=1“hz+hn
ﬂ_?

Integral representations:

(12losl2) | 40 (E@Y , 50,4 (B2 4 617143 (252)7) 2
2m 2 2m 2 _

i

12 (x® [2 1 at +0.833333 5% (2 d’t}g +0.2625 % ([2 .::t}"‘ +0.0803571 (/21 d’t}?}

}TE

Open code

Enlarge Data Customize A Interactive
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(1222, 40 (82, 50.4 (82 4 61,7143 (252)")2
2m 2 2m 2 _

= 3]
; T !?}TIE . ’
ooty [(—8)° T(1 + 5) ooty [{=5)° Tl +5)
[16 at? J — 45 +0.208333:* 1" J —— ds| +
—i o4y Il -s) —i oa+y Il -s)

ity (-5 T(1+5) \
0.0164063 2 * J"W et Bt i ot SN TS
—i a4y Il -s)

ity TSP I(L+5) YV
0.00125558 J — s for —1 0
- ca4y rl-s)

Continued fraction:

Linear form

Continued fraction:
Linear form

1
1+ 1
7+ 1
1
B+ T
6+ 1
3+ 1
1+ 1
3+ T
2+ 1
T+ 1
1+ 1
14+ T
1+ 1
2+ 1
B+ 1
1+ T
44 1
28+ 1
3+ =
1+ —2—
3+ I T
1+ 1

2+ -—
The result is 0.8774862275792690693589624239917932154238829904768855

Now:

3.79357/Pi *
[12(In2/(2Pi))+40(In2/(2Pi))*3+50.4(In2/(2Pi))*5+61.71428(In2/(2Pi))*7]

Input interpretation:

3.70357 log(2 log(2))? log(2
? [12 czg[ ‘+4.:.( o8l }] +5|:|.4[ o8(<)
by

lugtz}]?]

5
J +61.71428 (
iy

T

Open code

T Ha

e lomixiisthe natural logarithm
Enlarge Data Customize A Interactive

Result:
More digits

1.66440...

Continued fraction:
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Linear form

. 1
+
1+ 1
1 1
i 1
v —L—
48+——
2+ I
1+—=
Alternative representations:
° More
(12L=@) | 49 (2R | 50,4 (252) 4 61.7143 (252Y7)3.79357
2m am 2m am _

T

3.79357 (2t () | 40 (2eoth @), 5o 4 (2008 @, 77143 (2008 ))

i

Open code

Enlarge Data Customize A Interactive
(12l=2) | 40 (=2) | 50.4(252)° 4 61,7143 (2227) 379357
2 2 2 2m

T

1 121 | 2 | 1 2y

_3.?935?[ 08la) 108al }+4D[ 08ld) 08al }] +
T logia) iog,(2) i )y

[ [ () {
50.4 [%] +61.7143 [Lﬂgﬂ}] ]

T T
Open code

[121.:332: 4+ 40 [135@}3 +50.4 [E@}S +61.7143 [‘E@}?} 3.79357
e o 2n 2n —

h

3.?935?[% +40 [‘Dz—fz’f +50.4(SE2) |, 61.7143 (2527

2m 2m

ha

Open code

Series representations:
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[1210332: .40 {13@}3 +50_4[13@}5 +51.7143 ['E@}?}B.?QSST
o ar 2 an —

a

dex) (=1 2-xf K
L (olasn| 2] g 5, bt
- 3.79357 .
i

T

S[EL}TlE—J%J+IOg[_‘r}— s M]B

¥
}TS

k15
1.575 [zmlsﬂ‘ﬁj +logoo - I, %]

+
}TS

kAT
0.432143[2m[wﬁj +logoo - I, %]
m —

for x
ﬂ_?

Enlarge Data Customize A Interactive

(L2L=@) | 49 (=R | 50,4 (252)° 4 61,7143 (2527) 3.79357
2n 2m 2n L

1

m X = ’T_:k .
5[1 (Zo) 2g2-2) | f10ef L) 41 o)) - T =1)* (2— ZD]

3.79357| o[ (ol ) loso) - B, — +

m

S (105[20} + l%‘rJ [L:Jg{zitl] + logizg }] -T2, (1 220 55 ]3

k
+
X K@z st
are{2— (=1 {2—=g
1.575 [lug[z.j}+[%fﬂj[lag[fn] + 103[20}] o Pl %]
"
X K-zt st Y’
arg{2—zn) 1 e
0.482143 (lug[z.;.} +| e [lag[%] +log(zo }] <50 f]
i
g
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(12o52) , 40252\ 4 50,4 (2E2Y 4 61.7143 (252)7) 3.79357

2m
. =
ﬂ-ﬂlg{%]-ﬂlﬂzﬂ’ 1K @2z 5%
El2im + +10g[z.;.}—EE’=1 f
1
- 3.79357 +
iy LB
- 3
.IT—Eng'{'_]—Ellg'l:ZD:' 1—1:"‘-:2—3,:,]‘,( —k
_lm 7" S L i 1 1
5 [Eurl = +logizo) - Z7 &
+
A
n—alg{%]—mg‘mﬂ ':—li'k':z‘ztl:'kzﬂ_k :
1.575 |2in | ——2—— |+log(mo) - 5L, —
= =
+
sl
(2
waug| i) 1f 2-zp K =g
_ Tl 7T e A o VIS
0.482143 (2ix - +log(zo) - ¥, :
i
Integral representations:
(12lo=2) | 40 (=21) | 50.4(252)° 4 61,7143 (2227) 379357
2nm 2n 2n 2m _
. =
1 s (21 af 2L ¢
—22.7614 [;r j —dt+0.833333 (j = dt] +
}TS 1t 1 £
aff21 5] 2] v
0.2625 7 (j ? d’t] +0.0803571 (J F d’t] ]
1 1
Open code
Enlarge Data Customize A Interactive
(12Lo2@) | 40 (2@ | 50,4 (SQ 4 61,7143 (252)7) 3,79357
2m 2nm 2m 2m — 11.3807
i ST

[6 12 f:‘mﬂﬂ—&}z r(l+s)
o B — T+

—i ooty Il -s)

i (-5 I{l+s -
0.0164063 2 * Jm” g ot B et S S
—i co+y Il -s)

a4y T(—5)F° (L + 5) i
0.00125558 f e for =1 <y <0
—i a4y Il -s)

i -5y T(L+s &
ds +0.208333 i* 1° Jm” W B et SR
—i sy ril-s)
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B) Now, for u=1.45136380 and n =2, we have the following integrals:

1/1 integrate [1/In(2)] x,[1.45136380, (2)]

Step-by-step solution

dx = 1.3659

2
~{1.45136 log(2)

1/2 integrate [1/In(2)] x,[1.45136380, (sqrt(2)]

1 pv2 1
= f xdx
2 J1.45136280 log(2)

-0.0383962

1/3 integrate [1/In(2)] x,[1.45136380, ((2)"1/3]

1 vz 1
= [ xdx
3 J1.4s136380 lOg(2)

Enlarge Data Customize A Interactive

-0.124807

1/5 integrate [1/In(2)] x,[1.45136380, ((2)*1/5]

1 vz 1
= [ xdx
5 J1.as126280 log(2)

Enlarge Data Customize A Interactive

-0.113533

1/6 integrate [1/In(2)] x,[1.45136380, ((2)*1/6]
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1 vz 1
= [ xdx
6 J1.45136380 log(2)

-0.101774

1/7 integrate [1/In(2)] x,[1.45136380, ((2)"1/7]

2]

Wz 1

1
7 -[1.45136380 log(2)

xdx

-0.0914507

1/10 integrate [1/In(2)] x,[1.45136380, ((2)*1/10]

10—
a2 1

— I xdx
10 J1.a5138380 logi2)

-0.0690877

1/11 integrate [1/In(2)] x,[1.45136380, ((2)*1/11]

11—

1 i 1
s I xdx
11 Jy.45136380 logi2)

Enlarge Data Customize A Interactive

-0.0637504

1/13 integrate [1/In(2)] x,[1.45136380, ((2)*1/13]
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log(x) is the natural logarithm
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13
ot 1

e

1
— [ xdx
13 Jy.45136380 logi2)

-0.0551512

1/14 integrate [1/In(2)] x,[1.45136380, ((2)*1/14]

14—
ol B 1

1
14 ~Il.4513638tl log(2)

xdx

-0.0516468

1/15 integrate [1/In(2)] x,[1.45136380, ((2)*1/15]

15—

1 vz 1
— I xdx
15 J1.45138380 logi2)

Enlarge Data Customize A Interactive

-0.048553

1/17 integrate [1/In(2)] x,[1.45136380, ((2)*1/17]
1 1

1
17 ~[1_4513638|:| log(2)

s

xdx

Enlarge Data Customize A Interactive

-0.0433442

1/19 integrate [1/In(2)] x,[1.45136380, ((2)*1/19]
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I xdx
45136380 lng[E}

l)])l ode

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

-0.0391337

The algebraic sum of results of the various integrals is:

(1.3659+0.0383962+0.124807+0.113533-0.101774+0.0914507-
0.0690877+0.0637504+0.0551512-0.0516468-0.048553+0.0433442+0.0391337)

1.3659 +0.0383962 + 0.124807 + 0.113533 - 0.101774 + 0.0914507 - 0.0690877 +
0.0637504 + 0.0551512 - 0.0516468 - 0.048553 + 0.0433442 + 0.0391337

1.6644049
Linear form
: 1
+
1+ 1
1 1
N 1
1+ I
48+ 1
2+
5 1
N 1
1+
1 1
o 1
1+
1 1
= 1
1+
1 1
N 1
1+
2 1
2 1
1+
5 1
A |
1+=
And:

o]
2.97712 *l2
0.877484...
while

3403)
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.
—

B3 183
i

[ %]

0.870701782805162781116189189308023876856033550800021135857...
and 2,97712 <3

Note that:

1,6644049 * 0,877486228 = 1,4604923775657172 that is a very good approximation
to absolute value of

§(%} =~ —1.46035450880958681289

The sum of A and B
1.6644049+0.8774862275792690693589624239917932154238829904768855

1.6644049 + 0.8774862275792690693580624239917932154238829904768855

2.5418911275792690693580624230017932154238820004758855

Note that:
(1.6644049+0.8774862275792690693589624239917932154238829904768855) *

1073

(1.6644049 + 0.8774862275792600603580624230017932154238820004768855)
10°

2541.8911275792690693580624239917932154238829904758855

Linear form
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2541 +

1+

8+

5+ 1
2+

24 1
10+

The result is very near to the value of the rest mass of charmed Sigma baryon
2518.8+0.6

We have also that:
(1.6644049-0.8774862275792690693589624239917932154238829904768855) *
10"3

(1.6644049 — 0.8774862275792690693580624239917932154238829004768855)
10°

Open code

Enlarge Data Customize A Interactive

786.9186724207309306410375760082067845761170095231145

° Linear form
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786 +

1+

11+

3+ 1
2+

1+ 1
1+

1+ 1
3+

2+ 1
1+

4+ 1
1+

57+ 1
49+

1

2+ 1
3+

1

; R
1 1
g 1
1+ I
2+—

The result 786,9186 is very near to the value of the rest maé-s of the rest mass of
Omega meson 782.65+0.12

(1.6644049*0.8774862275792690693589624239917932154238829904768855) *
1073

Input interpretation:

(1.6644049 . 0.8774862275792690693580624230017932154238829904768855)
10°

Open code

Result:
More digits

1460.4092376865450577450406917407818187538266426376381562038...

Continued fraction:
Linear form

1460 +

2+

32+

3+ 1
2+

1+ 1
1+

3+ 1
1+

3+ 1
1+

2+ 1
3+

2+ 1
1+

1+ 1
12+

PRI
2+

1
1+
-’-1-+l
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The result 1460,492 is very near to the mass of Rho meson:

p(1450) MASS

VALUE (MeV) DOCUMENT 1D

1465425 OUR ESTIMATE This is only an educated guess; the error given is larger than
the error on the average of the published walues.

np° MODE

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

s » o We do not use the following data for averages, fits, limits, etc. » @ »

150010 7.4k 1ACHASOV 18 SND 1.22200ete™ — patr— |
1407 +14 2 AKHMETSHINOIB CMD2 ete™ — 757

1421415 3 AKHMETSHINOOD CMD2 eTe™ — patn—

1470420 ANTONELLI 88 DM2 ete~ — prta—

1446+10 FUKUI 88 SPEC 8957 p— zntm—n

Note that 1.45 GeV, corresponding to well knownassignment pz=p(1450) state
We have also that:

exp(1.6644049+0.8774862275792690693589624239917932154238829904768855)

exp(1.6644049 + 0.8774862275792690693589624239917932154238829904768855)

More digits
12.703673...
Linear form
12 :
- . 1
"
2 1
N 1
2+
1 l
= 1
2+ T
44 1
3+
3 1
% 1
l+y—
3 1
£ 1
1+
3 1
"o
1+=
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while

- [
— eX
3 P

1.6644049 + 0.8774862275792690693580624239917932154238820904768855)

Enlarge Data Customize A Interactive

More digits

4,2345575...

Linear form

4+

4+

3+
1+ 1
3+

1+ 1
13+

The value 12,703 is very near to the value of the black hole entropy 12,57, while the
result 4,2345 is in the range of the mass of DM (dark matter) particle.

2Pi [(1.6644049+0.8774862275792690693589624239917932154238829904768855)
* 108]

2
i(1.6644040 + 0.8774862275702600603580624230017032154238820004768855)
108)

More digits

1724.8867...
Linear form

1724 +

1+

7+
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The result is practically equal to the value of the mass of meson fy(1710), candidate
glueball. Note that the result is a length of a circle C = 2nr with r = 274,5242417...

(1.6644049+0.8774862275792690693589624239917932154238829904768855) e

(1.6644049 + 0.8774862275792690693589624239917932154238829904768855)°

Enlarge Data Customize A Interactive

More digits

12.62780. ..
Linear form

12 +

1+

1+

1+ 1

The result 12,627 is very near to the value of the black hole entropy 12,57.

integrate
(1.6644049+0.8774862275792690693589624239917932154238829904768855) [0,
3Pi]

Step-by-step solution

[3”[1.5544D49+
Jo

0.8774862275792600603580624230017932154238820004768855)
dx = 23.9558

The value 23,9568 = 24, represent the physical degrees of freedom of the bosonic
string, that are the 24 transverse coordinates.

10”2 integrate
(1.6644049+0.8774862275792690693589624239917932154238829904768855) [0,
2Pi]

2 2
10 (1.6644040 4
e
0.8774862275792690693580624230017032154238820004768855) dx
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1597.12
Enlarge Data Customize A Interactive

1597.12 x

The result 1597,12 is very near to the range of Lambda meson that is = 1600:

A(1600) MASS

=2y

VALUE (MeV) DOCUMENT 1D TECN COMMENT

1560 to 1700 (= 1600) OUR ESTIMATE

15024+ 10 ZHANG 13A DPWA Multichannel
1568+ 20 GOPAL 80 DPWA KN — KN
1703+100 ALSTON-... 78 DPWA KN — KN
15734+ 25 GOPAL 77 DPWA K N multichannel
1506+ 6 KANE 74 DPWA K p— Xnm
1620+ 10 LANGBEIN 72 IPWA K N multichannel
e & ¢ \We do not use the following data for averages, fits, limits, etc. @ » @

1572 or 1617 1 MARTIN 77 DPWA K N multichannel
1646+ 7 2 CARROLL 76  DPWA lsospin-0 total o
1570 KIM 71  DPWA K-matrix analysis

1 The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner fit.
2 A total cross-section bump with (J+1/2) Ty / Ty = 0.04.

integrate
(1.6644049+0.8774862275792690693589624239917932154238829904768855) [0,

48]

48
[ (16644049 +
Jo

0.8774862275792690693589624239917932154238829904768855)
dx =122.011

The result 122,011 is very near to the value of mass of Higgs boson (122-126.8)

integrate
(1.6644049*0.8774862275792690693589624239917932154238829904768855) [0,

1728]

1728
[ 1.6644049
Jo

0.8774862275792690693580624239017932154238820004758855
dx = 2523.73
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Linear form

2523 +

1+

24—
1 L

The result 2523.73 is very near to the value of rest mass of the charmed Sigma
baryon 2518.8+0.6

integrate
[1.6644049+0.8774862275792690693589624239917932154238829904768855] O,
1728/P1]

Step-by-step solution
1728

[1 T (1.6644049 +
Jo

0.8774862275702600603580624230017032154238820004768855)
dx = 139814

The result 1398,14 is very near to the rest mass of Sigma baryon 1387.2+0.5

integrate
[1.6644049+0.8774862275792690693589624239917932154238829904768855] O,
729]

729
[ (16644049 +
Jo

0.8774862275792690693589624239917932154238829904768855)
dx = 1853.04

The result 1853,04 is very near to the rest mass of D meson 1864.84+0.17

integrate
[1.6644049%0.8774862275792690693589624239917932154238829904768855] [0,
729]

a

720
[ 1.6644049
Jo

0.8774862275792600693580624230017932154238820004768855

The result 1064.7 is a good approximation to the rest mass of Phi meson

1019.445+0.020.
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In conclusion the sum of all results, is:

[1.646965+1.6644049+0.877486227579269069358962423991793215423882990476
8855]

4 18BR5H1275702600603580624230017032154238820004768855
Linear form

4 +

5+ 1
3 1
N 1
2+
1 l
= 1
1+
3 1
N 1
5+
1 1
o 1
1+

1
B+—
The value 4,188 is in the range of the mass of DM (dark matter) particle (< 4.2)

Note that:

(4.1888561275792690693589624239917932154238829904768855)"1/3

%"I 4.1888561275792690693589624239917932154238829904768855

Enlarge Data Customize A Interactive

More digits

1.6120004104322079881216839461575821148480598498072651...

Linear form
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1+

1+

1+

1+ 1
1+

2+ 1
1+

2+ 1
1+

2+ 1
1+

38+ 1
3+

1+ 1
47+

2+ 1
135+

1

;ST
2 1
= 1
4+ I
2+—

The result 1,612 is very near to the electric charge of the ﬁ(-)sitron

Appendix A

With regard the In of 196884, concerning the following j-invariant of Monstrous
Moonshine, that is equal to the black hole entropy 12,19:

1 ;
J(7) = i 1968844 + 214937604° + 8642999704 + 202458562564 + - - -

we note that:

Input:

log(196884)

e logixiisthe natural logarithm
Decimal approximation:

12,19037000180288273084771257513942796953636149660588643444 ..

Property:

logi196 884 is a transcendental number
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Alternate form:
2 logi2) + 3 log(3) + log(1823)

Continued fraction:
Linear form

12 +

5+ 1

3+ 1

1+ 1

20+ 1

Alternative representations:

log(196884) = log,(196 884

log(196 884) = logia) log, (196 884)

logi196884) = —Li;(-196883)

Integral representations:
“1oE884 1
log(196 884) = j F dt
1
ity 196883~ (-5 [(1 +5 .
log(196884) = —— [ PR e e

EJ'T —.f-m+}- r{l—s}
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Appendix B

From:

Non-Perturbative Effects on a Fractional D3-Brane
Gabriele Ferretti and Christoffer Petersson
https://arxiv.org/abs/0901.1182v3

We have that:

We begin by considering the case where we have placed Ny D3{-branes at node 1,
together with the D(-1);-instanton. The gaugino has tadpoles on mixed disks with either
we and g moduli insertions or with &, and g insertions. In addition to the profile con-
tribution these amplitudes give rice to we also get a contribution from when we act with
the supersymmetry generators that were broken by the D(-1);-instanton [5]. This shifts
the zero modes that correspond to the broken supersymmetries and thereby introduces an
extra term in the gaugino profile that depends explicitly on #®. From this analysis we

obtain an expression for a pair of gauginos with the following structure [54],

R
AN = T e (2.20)
(X —z)2 407
where X* is the space-time coordinate while 2# still denotes the position and p the size of
the instanton. The ellipses denote terms with less powers of % that will not be important

for our purposes.
The expression (2.20) for the pair of gauginos in terms of the unconstrained moduli
fields can now be inserted into the moduli space integral yielding

(tr [A“AL]) = A® fd{r,ﬂ,/\ D,w,w,p, @} tr[A"A,] e Stioduli (2.21)

As usual, 2* and 0 correspond to the supertranslations broken by the D(-1);-instanton
and do not appear explicitly in the instanton action S'S] oguh They do however appear in
the expression for the gaugino pair and we can use (2.20) when performing the integrals

over these two variables,

2
/ dzd0 tr [A°Ad] f dlz B (2.22)
- rF +ptt 6

where we see that the factors of p cancel off and we simply get a dimensionless constant
which we can absorb in the prefactor A' of the remaining integral

-[] d

{tr [A®AL]) = AP f d{\, D, w,@, i, i} € Smoduti (2.23)
Now. the crucial point is that the integral that remains to be caleulated in (2.23) is precisely
the integral one evaluates when computing the superpotential correction generated by the

instanton configuration.

Practically, the expression:
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4 =2
fd* 2d?0 tr [A®A /dl = s
(X —z)? + p?] 6

represent an expression for a pair of gaugini with the following structure where X" is
the space-time coordinate while x" still indicates the position and p the size of the
instanton. Note that x" and 6 correspond to the breaks of supertranslations from
istanton D (-1), and appear in the expression of the pair of gaugini and we can use
(2.20) when we execute the integrals on these two variables. We observe that the
factors of p cancel each other out and we simply obtain a dimensionless constant that

we can incorporate in the gaugino of the multiplet vector of the remaining integral
(2.23).

Note that = is {(2) = 1,644934 ..,

1 1 1rr2
2) =14 — + — - = — == 1.644934 4822643647,
((2) =1+ 3 + 5+ = g ~ 1.64493406684822643647;
That is:
,11-2

E 15 a transcendental number

and

° Linear form

1+

1+

1+

1+ 1
4 l
% 1
2+
4+

T+ 1
1+

4+ 1
2+

3+ 1
4+

10+ 1
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that is connected with the already analyzed Ramanujan expression

Conclusion

Since the name "hypothesis of the continuous" derives from the straight line of the
real numbers, called "the continuum" and which concerns the possible dimensions for
infinite sets, it is possible to propose the following comparison. The straight line of
real numbers could be identified with the supersymmetric vacuum, where the
information is "stored" which, in our case, is represented by the set of transcendental
numbers which is an uncountable infinity and by the various Fundamental Physical
Constant and the various Fundamental Mathematical Constants. The Cantor set, also
an uncountable infinity, is fractal and could be identified with the toroidal infinite-
dimensional Hilbert space, (see Clifford's torus) having "non-integer dimension",
intermediate between the dimensions 0 and 1 respectively of the point and the straight
line. Indeed its Hausdorff dimension is equal to In(2) / In(3) = 0.630929....This could
mean that though the universe is not a fractal, in the informal phase it would have
been born anyway from a "fractal structure" (Hilbert space-Clifford's torus with
Hausdorff dimension) (Antonio Nardelli)
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