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Abstract

In this research paper we have obtained some interesting mathematical connections
between the Mock Theta functions of the Ramanujan’s last letter and some

expressions concerning the mass of some particles, the black hole entropy and the
hypothetical mass of Dark Matter particles
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“I am extremely sorry for not writing you a single letter up to now . . . I discovered
very interesting functions recently which I call “Mock” 9-functions.

Unlike the “False” 3-functions (studied partially by Prof. Rogers in his interesting
paper) they enter into mathematics as beautifully as the ordinary 9-function. I am
sending you with this letter some examples . . .” (S. Ramanujan)

"For Ramanujan an equation does not make sense, unless it expresses a thought of God. For this
the Indian elaborated a theory of reality around the Zero (representing the Absolute Reality) and
the Infinite (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 in the universe everything was in
harmony” (from: http://stagingcittanuova.glauco.it/ramanujanhardy-e-il-piacere-di-scoprire/)

We have that:

When g = —e*andt — 0

The coefficient of g" in f(q) is
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Now:

From J. Polchinski “String Theory Vol II”:

Useful facts for grand unification

The exceptional group Eg is connected to the groups appearing in grand
unification through a series of subgroups. This will play a role in the com-



64 11 The heterotic string

Table 11.3. Dimensions and Coxeter numbers for simple Lie algebras.
SU(mn) SOmn), n>=4 S;?(ﬁr\’.} Eq E4 Es Fa Gy
dim(g) n2—1 nn—1)/2 2&*+k 78 133 248 52 14
hig) n n—2 k1 12 18 30 9 4

pactification of the heterotic string, and so we record without derivation
the necessary results.

The first subgroup is
Eg - SU(3) X E¢ . (11.4.23)

We have not described Eg explicitly, but the reader can reproduce this
and the decomposition (11.4.24} from the known properties of spinor
representations, as well as the further decomposition of the Eg rep-
resentations i table 114 (exercise 11.5). In simple compactifications
of the LKz x Eg string, the fermions of the Standard Model can all
be thought of as arising from the 248-dimensional adjoint represen-
tation of onc of the Egs. It is therefore interesting to trace the fate
of this representation under the successive symmetry breakings. Un-
der Ex — SU(3) x Ee.

248 — (8.1) +(1.78) +1i3.27)+(3.27). (11.4.24)

That is, the adjoint of Eg contains the adjoints of the subgroups, with half
the remaining 162 generators transforming as a triplet of SU(3) and a
complex 27-dimensional representation of Eg and half as the conjugate of
this. Further subgroups are shown in table 11.4. The first three subgroups
correspond to successive breaking of Ee down to the Standard Model
group through smaller grand unified groups; the fourth is an alternate
breaking pattern.

It is a familiar fact from grand unification that precisely one SU(3) x
SU(2) x Ull) generation of quarks and leptons i1s contained in the
10 plus 5 of SU(5). Tracing back further, we see that a generation
fits into the single representation 16 of SO(10). together with an addi-
tional state 1_s. This extra state is neutral under SU(S). and so under
SU(3) x SU(2) x U(1), and can he regarded as a right-handed neutrino.
Going back to Eg, the 27 contains the 15 states of a single gencration
plus 12 additional states. Relative to SU(5) unification, SO(10) and E; are
more unified in the sense that a generation is contained within a single
representation, but less economical in that the representation contains
additional unseen states as well, In fact, the latier may not be such a



11.4 A little Lie algebra 65

Table 11.4. Subgroups and representations of grand unified groups.
Es — S0(10) x U(1)
78 — 45)+16_3 4+ 165+ 1y
27

— 14+ 10_; + 16,

SO(10) — SUI5) = U(l)
45 — 24)+ 104+ 104 + 1
16 — 10_; +5:+1_5
10 - 5,+5,

SU(3) — SU3) xSU(2) x U(1)
10 — (3.2); + 3. 1)_s+ (1. 1)
5 - (3.1)+(1.2);
Ls — SU3) xSU(BI xSU)
78 — (8.1.1)+(1.8.1)—(1,1.8)+(3.3.3) +(3.3.3)
27 - (3.3,1)+(1,3.3)+-(3.1.3)

difficulty. To see why, consider the decomposition of the 27 of E¢ under
SU(3) xSU(2) x U(1) = SU(5) = SO(10) = Eq:

27 - (3.2 + 3.4+ (L.1)g+ (3 1)+ (1.2)_3
+ [1o]
+ [(3 124+ 3 Do)+ [(L2) 3+ (L2)3] + [1o] . (11425

The first line lists one generation, the second the extra state appearing
in the 16 of SO(10). and the third the addilional states in the 27 of Es.
The subset within each pair of square brackets is a real representation
ol SU(3) x SU(2) x U(1). The significance of this is that for a real
representation », the CPT conjugate also is in the representation r, and
so the combined gauge plus SO(2) helicity representation [or the particles
plus their antiparticles is (r, |£| -(r, 5}. This is the same as for a
massive spin-% particle in representation r, so it is consistent with the
gauge and spacetime symmetries for these particles to be massive. In
the most general invariant action, all particles in [ ] brackets will have
large (of order the unification scale) masses, It is notable that for any
of the 10 + 5 of SU(5). the 16 of SO(10), or the 27 of Eg. the natural
SU(3) x SU(2) x U(1) spectrum 1is precisely a standard generation of
quarks and leptons.

Also in this paper we have considered the number 16, fundamental in string theory
(see above reference) and 0,5 i.e. 1/2, also important in Number Theory. Indeed:

We take n = 16 in the already analyzed formula, and developing, we obtain:

4
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the value -21.79216 (that is the coefficient).

Thence q = coefficient * - ; fort=1/2=0.5, q=(-")-21.79216 for each q.
For example: q° = ((-e°)* -21.79216)’ and so on.

With regard 1/2 = 0.5 we remember that:

“The Riemann hypothesis, asserts that any non-trivial zero s has Re(s) = 1/2. In the
theory of the Riemann zeta function, the set {s € C: Re(s) = 1/2} is called the
critical line.”

“Apart from the trivial zeros, the Riemann zeta function has no zeros to the right of ¢
= 1 and to the left of ¢ = 0 (neither can the zeros lie too close to those lines).
Furthermore, the non-trivial zeros are symmetric about the real axis and the line o =
1/2 and, according to the Riemann hypothesis, they all lie on the line ¢ = 1/2.”




Now:

The coeflicient of ¢" in f(q) is

{_l}n_lexp(ir %_m it exp(% E—1h

. 1 L e ot
2 n— oy n— gy

It 1s inconceivable that a single v/ function could be found to cut out the
singularities of f(q).
Mock v-functions

g q*

H) =1+t araare
i 4 4 {]-4 qg
#(q)—l_q "M—90-@) -9l -@)0—¢)
4
x(g)=1+— ;

- -
l-g+¢ (Q—g+¢)(1—¢*+q)

These are related to f(g) as shown below.

2¢(—q) — f(q) = f(@) + 4¥(—q)

19495 8¢ 4.

(14+a)1+a*) (14 ¢)...
(1_2‘;,3_'_2@.12_ }2

(1 =gl —F WL~}

dx(q) — flg) =

These are of the 3rd order.

We have that, for t = 2:



In [[[(((-(1- 2((-e"-2 *(-21.79216)))+2((-e"-2 *(-21.79216))4-2((-e"-2 *(-
21.79216))9)))) / ((1+((-e"-2 *(-21.79216)))((1+((-e"-2 *(-
21.79216)Y2))((((1+((-e*-2 *(-21.79216)Y 3INN]]]

(--21.72218)) -21. 792164 -21.7921649)
1_2-'-'2:12"’021 11+2[[_ 21:';:'21 ? _2[_ 21:;21 ”

2 . (- 1 (- s

e lomixiisthe natural logarithm

Enlarge Data Customize A Interactive

Fewer digits
More digits

4.189732214480598252020155238278436067247158861726685147661...

Note that:

Y 4.189732

Enlarge Data Customize A Interactive

More digits

1.612113...

This result is very near to the Hausdorff dimension of golden dragon 1,61803

This result 4,1897 is in the range of the mass of hypothetical dark matter particles

For$(q) q=-¢',t=0.5 q"=-21.79216 * -¢*, we obtain:

1

. q q

b =1 e .
T T e
q q* q

U(g) = o —+ _ — — +

2 L=ig ({1 =gl(l =¢"] " (L=g)fl =g }{L—¢%)

4
x(g) =1+ i g 9 T

1-g+q¢*> (Q-¢g+¢*)(1—4¢*+qY)

¢o(q) = 1.075226 + 0.00572374 = 1.08094974
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w(q) =-1.08185 + 1.08232 — 1.08232 = — 1.08185
1(q) = 1.081345 + 0.00618954 = 1.08753454

The sum of ¢(q) + w(q) + x(q) = 1.08663428 very near to the value 1.08643 already
calculated from Ramanujan.

Now:
9 g
q- q
Flg) =1+ e o LA
(@) 1—¢ (1-g0—¢)

o(—q) + x(q) = 2F (q).
f(—q) +2F(¢*) — 2= ¢(—¢°) + ¥(—q)

\ - 1—2¢+2¢*—2¢°+...
V== -—"a—)1—¢)

% 1;q2=q“—|—q12+...
/3 —F 2 1: =

((((1- (2(-€1-0.5 *(-21.79216))+((2((-e"-0.5 *(-21.79216))4))-((2((-e"-0.5 *(-
21.79216))"9)))

[1‘2[-Lm]1]+[2 [_MT -2[_Mﬁ

FD'E FD'S FD'E

Enlarge Data Customize A Interactive

Fewer digits
More digits

-2.462670232548926677016218944792315099779228851126416... x 10'°

(-2.4626702325489266770162189447923150997792288511 * 10°10) / (((((((1-((-
e1-0.5 *(-21.79216) M )))*(1-((-e-0.5 *(-21.79216))4)))*(1-(-e*-0.5 *(-
21.79216))76))*(1-(-e*-0.5 *(-21.79216))"9)))))))))

-2.4626702325489266770162189447923150997792288511 « 10"

[[[1__%@5161]][1 [ —21"9216} ”[ [ 21"’0216} }][ [__2170216”




Enlarge Data Customize A Interactive

Fewer digits
More digits

-1.005834389530381683148320482183214342598410387750360... x 1072

1/6.626 In -(-1.005834389530381683148320482183214342598410387 x 10"-12)))

6626 log(-(-1.005834389530381683148320482183214342598410387 lD'lz]]

e logixiisthe natural logarithm

More digits

-4.16021...

Note that:

{ 4.16921

Enlarge Data Customize A Interactive

More digits

1.60948...

This result is very near to the Hausdorff dimension of golden dragon 1,61803

This result -4,16921 is in the range of the mass of hypothetical dark matter particles
with minus sign

Now:

—21-?9215[[[l+[—'217°216}} [ —21'?0216 +[__21,ﬂ216}12}

I“

3.7582838213624412933987326486202281989113112090736723... x 1014

o[22 ) (2 (22

Fewer digits



More digits

-6.536508342258849806114505619942924476936123331637070... x 1073

((-e-0.5 *(-21.79216)) (1+ ((-e"-0.5 *(-21.79216))"2))+((-e*-0.5 *(-
21.79216))6))+((-e"-0.5 *(-21.79216))*12)))) / (-6.53651%10/53)

-21.79216 ]EJ {_-21.?@21& ]’5 H_-zl 79216 ]13'1

2179216 14 0.5 0.5 0.5

6.53651 10°*

Enlarge Data Customize A Interactive

More digits

-5.74968... x 107%

Result: -5,74968 * 10
1/21.676 In -(-5.74968 * 107-40)

1 1 (( 5.?4968}}
21676 =\ |~ 1p%

e logixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

-4.16840...

This result -4,16840 is in the range of the mass of hypothetical dark matter particles
with minus sign

Now, we have:

10



Mock ?-functions (of 7th order)

o 142 q' ¢
I "= (1=qY " - —-2NE=4")
£ n--l ﬁg
(i) 1 4 L e
l1-¢ (1-¢3)(1—-¢%) (1-¢3)(1—a¢*)(1-4¢%
2 6
(i) —— + o .

From the (i), we have:

0.9239078+0.000433255+(-
1.8754140254243246404383299476354805043847163776 x 10"-7)

0.9239078 + 0.000433255 -
1.8754140254243246404383299476354805043847163776 - 107"

Enlarge Data Customize A Interactive

0.92434086745859745756753595616700523645194956152836224

The result 1s
0.92434086745859745756753595616700523645194956152836224

1.6449 (( exp (0.92434086745859745756753595616700523645194956152836224)))

1.6449 exp(0.92434086745850745756753505616700523645194056152836224)

Enlarge Data Customize A Interactive
More digits

4.14549_ .

Note that:

V 4.14549

Enlarge Data Customize A Interactive

11



More digits

1.60642...

This result is very near to the Hausdorff dimension of golden dragon 1,61803

This result 4,14549 is in the range of the mass of hypothetical dark matter particles

From the (i1), we have:
-1.081849047367565973116419938674252971482398018961922 +
0.0761251367814440464022202749466671971676215118725857
-0.000433255719961759072744149660169833646052283127278

-1.081840047367565973116419938674252071482308018961922 +
0.0761251367814440464022202749466671971676215118725857 -
0.000433255719961759072744149660169833646052283127278

-1.0061571663060836857800438133877556070608287002166143
The result 1s -1.0061571663...
-1.0061571663060836857869438133877556079608287902166143

1/(142%(((sqrt(5)+1)/2))*2))) * (8Pi) * 1074 In (-
1.00615716630608368578694381338775560796082879021661439)

———— 8mx10°
142 [51 (V5 +1))

logi(—(-1.00615716630608368578694381338775560796082879021661439))

e lomixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

4.149765203276484724071530319835038300107282758224328. ..
This result 4,14976 is in the range of the mass of hypothetical dark matter particles

From the (ii1), we have:
12



-0.081849047367565973116419938674252971482398018961922
0.0004357345630640457140757853070834281049705616972466
-1.8762261787851325482986508127679968797519452065 x 10"-7

-0.081849047367565973116419938674252971482398018961922 +
0.0004357345630640457140757853070834281049705616972466 -
1.8762261787851325482986508127679968797519452065 107

-0.08141350042711980591559808323225082017711543245019605
The result is:

-0.08141350042711980591559898323225082017711543245919605

((sqrt(5))+1))/2) - In-(-
0.081849047367565973116419938674252971482398018961922+
0.0004357345630640457140757853070834281049705616972466 -
1.8762261787851325482986508127679968797519452065 x 10"-7)

1, — .
= [45 +1)-
log(—(-0.081849047367565973116419938674252971482398018961922 +

0.0004357345630640457140757853070834281049705616972466 -
1.87622617878513254820865081275679968797519452065 lD'ﬁ]

e lomixiisthe natural logarithm
More digits

4.12624815556259140964274369389554288682333973680747. ..

Note that:

y 4.12624

Enlarge Data Customize A Interactive

More digits

1.60393...

This result 1s the mean of two Hausdorff dimensions: 1,61803 and 1,5849

This result 4,12624 is in the range of the mass of hypothetical dark matter particles

13



We have (pag.4 paper):
Mock ¥-functions (of 5th order)

q'.? , qf:i | q12

flg) = 1+1+qT[1+q)(1+g?JT{1+q){1+q2}(1+f}3)+
6(¢) = ¢+ 1+ +P(1+a)(1+¢") +...
Wg) = 1+d1+9+C1+9)1+PA)+ L+ (L +)(1+¢") +...

We have also (pag. 5 paper):

il = R £
W= 1-¢ (1-¢2(1—¢%) (A—¢)(1—gY)(1—4g°)
. 7
T-—a-@a-oi-g)
4 12
F(g) = g ' g

I ¢ 1-90-@) (1-ol-dOl-0)

The product of the five results is:

(-4.9290621621 * 10°6)*(4.04437 * 10°14)*(3.0773505768788923 * 10"13)*(-
0.081816033806147139999500992)*(-2498.279529)

-4.9290621621 10°)(4.04437 - 10'*) (3.0773505768788923 - 10"°)
(~0.081816033806147139999500992) » (—2498.279529)

Enlarge Data Customize A Interactive

More digits

-1.253925117438473458100264852971283358888143723063549... x 10°7

sqrt(37)/196884 * (((((169/(sqrt(48)) In (((((-
0.72999480077443047538362776991420567540346048553554829328)/(-
1.253925117438473458100264852971283358888143723063549 x 10°37))))))*16

14



v 37 [159
— log|
196884 \ \ 48 '

(—0.720004800774430475383627760014205675403460485535548203",
28/

(-1.253925117438473458100264852971283358888143723063549
16
m“']]]

e lomixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

4.1382009330571629307980060814709413433718179097134887... x 10

This result 4,1382 1s a multiple of the mass of hypothetical dark matter particles

we have also that:

1/34 zeta(2) gamma (2) * In (((((-
0.72999480077443047538362776991420567540346048553554829328)*(-
1.253925117438473458100264852971283358888143723063549 x 10°37)))))))

: 2)
34 °
(r(2) log(~0.72999480077443047538362776991420567540346048553554829328

(-1.253925117438473458100264852971283358888143723063549

a7
1077}})
e (s isthe Riemann zeta function
. I'ixiis the gamma function
e logixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

4.,11752199736943834202796697826889090908182207984549507...

Note that:

¥ 4.11752

Enlarge Data Customize A Interactive

More digits

15



1.60280...
This result is the mean of two Hausdorff dimensions: 1,61803 and 1,5849

This result 4,11752 is in the range of the mass of hypothetical dark matter particles

Note that the value 0.7299948007744.... is given by:

From:

S TE q'
HO=1+ G Trapar on

oo

We obtain, for q =-e¢* fort=0.5; q=-0,606530

14[((-0.606530)/(1-0.606530)"2))]+(((-0.606530)4)))/[(((1-0.606530)"2))*((1-
0.606530°2)"2)))]

0.606530 (-0.606530)*
= +
(1-0.606530y* (1-0.606530 (1-0.606530%)

Enlarge Data Customize A Interactive

More digits

~0.72999480077443047538362776991420567540346048553554820328. ..

Now we multiply and add algebraically various solutions of the 21 Mock theta
functions of the Ramanujan’s paper. We'll have:

[(1.63161%10720)(9.39267*10*17)(6.5960861587*10720)(4.04437000433962* 10
4)(3.0773505768788923%10~13)(0.923910279+0.924340867458)]/(0.081816+0.076
09+0.0814135+1.006157+1.08185+1.08753+1.0809+4.85773)

(1.63161  10*° . 9.30267 10'7 . 6.5060861587  10°" - 4.04437000433962 10**
3.0773505768788923 - 10" (0.923910279 + 0.924340867458)) /

(0.081816 +0.07609 + 0.0814135 + 1.006157 +
1.08185 + 1.08753 + 1.0809 + 4.85773)

Enlarge Data Customize A Interactive

More digits

2.4860339674506047571235568994210729337306033506999466... x 10°°

The result is 2.48603396745 * 10%
16



[(1.63161%10720)(9.392*10"17)(6.59608*10°20)(4.04437%10°14)(3.07735*10"13)(
4.929%106)(33021.10)(2498.27)(2122.18)/(0.081816+0.07609+0.0814135+1.00615
7+1.08185+1.08753+1.0809+4.85773)2]

1.63161  10* ~9.392 - 107 - 6.59608 - 10*°
4.04437 - 10" +3.07735 - 10> 4.929 - 10° . 33021.10
2498.27 - 2122.18 /(0.081816 + 0.07609 + 0.0814135 + 1.006157 +

1.08185 + 1.08753 + 1.0809 + 4.85773)°

Enlarge Data Customize A Interactive

More digits

1.2408321207041088963380961774320869895869655907042159... x 101%°

This important and beautifully result is very near to the entropy of SMBHs
(supermassive Black Hole) = 1.2 * 10'”

We note that:

2 1.61803398
[LﬁBlﬁl 10%° . 9.392 - 10'7 -~ 6.59608 - 10°° . 4.04437 - 10'* » 3.07735 - 10*°

4.929 - 10°-33021.10 « 2498.27 2122.18:-"[0.[)8181!5 +0.07609 +
0.0814135 + 1.006157 + 1.08185 + 1.08753 + 1.0809 + 4.85??31-2}

Enlarge Data Customize A Interactive

More digits

4.0154170695494194307906743671864517820352320817003871... = 10'°2
where 4,0154 * 10'” can be another multiple of the mass of hypothetical dark matter

particles
((2.4860339674506047571235568994210729337306033506999466 X
10786)*(sqrt(2P1))

2.4860339674506047571235568994210729337306033506999466 lDS'S-v.,."E

More digits
6.2315630345047702650888005180122216175976846206065610... x 1088
This result is very near to the entropy of Dark Matter ~6 * 10

Multiplying all 21 values obtained, we have the following final expressions:
17



((-1.0058343895*107-12)*(-5.74968*10"-40)*(1.08663428)*(-0.08 1816)*(-
0.07609064)*(0.92391)*(-0.0814135)*(-1.00615716)*(0.9243408)))

~1.0058343895 - 10 % (-5.74968 - 10°*) - 1.08663428 - (-0.081816)
(~0.07609064) - 0.92391 - (-0.0814135) - (- 1.00615716) - 0.9243408

More digits

2.7368252018327916655091995391494943566521964877723009... x 1077

(((2.73682529183279166550919 x 10/-55)*(-
4.92906*1076)*(4.04437%10714)*(3.07735%10"13)*(-2498.279)*(33021.10)*(-
2122.186)*(1.63161%10720)*(9.39267* 10" 17)*(-4267.24)*(6.596086*1020)))

2.73682520183279166550919 - 107°° (-4.92906 - 10°)

4.04437 - 10" .+ 3.07735 - 10" » (-2498.279) » 33021.10 » (-2122.186)
1.63161 10? -~ 9.39267 - 10'7 -~ (—4267.24) - 6.596086 - 10%°

Enlarge Data Customize A Interactive

More digits

1.2679253155135415624160519807126734461448377868813883... x 10°*

The final result is 1,26792531 * 10°*

Note that:

2.-1.61803398
1.2679253155135415624160519807126734461448377868813883  10°*

Enlarge Data Customize A Interactive

More digits

4.1030924892062627962629260044788205050120950815241689_.. x 107

The result 4.103092 * 10°* can be considered another multiple of the mass of
hypothetical dark matter particles
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The square of the result is:

((1.267925315513541562416051980712673446144837786881388 x 10754))"2

Enlarge Data Customize A Interactive

1.607634605720113919847654673731700619660517613224198 » 10178

Note that:

2.61803398
(1.607634605720113919847654673731700619660517613224198 - 10'%%)

Enlarge Data Customize A Interactive

4.20884 % 10'°®

Note that:

i
V 4.20884 1008

Enlarge Data Customize A Interactive

More digits

1.61456... % 10°¢

This result is about a multiple of Hausdorff dimension of golden dragon 1,61803

The result 4.20884 * 10'”® can be considered another multiple of the mass of
hypothetical dark matter particles

Now:

(1.607634605720113919847654673731700619660517613224198x107108)/(6.59608
*10720*1.086634"28)*2.61803398)

1.607634605720113919847654673731700619660517613224198 - 101°8
6.59608 10°° - 1.086634°%

2.61803398
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Enlarge Data Customize A Interactive

More digits

6.2308113172837921344037411454625769132713756264822520... x 10%°

This result is very near to the entropy of Dark Matter ~6 * 10

Phenomenological consequences of superfluid dark matter with baryon-phonon coupling
Lasha Berezhiani -Max-Planck-Institut fur Physik, Fohringer Ring 6, 80805 Munchen, Germany
Benoit Famaey - Universite de Strasbourg, CNRS UMR 7550, Observatoire astronomique de
Strasbourg, 11 rue de I'Universite, F-67000 Strasbourg, France - Justin Khoury - Center for Particle
Cosmology, Department of Physics and Astronomy, University of Pennsylvania, Philadelphia PA
19104, USA (Dated: November 17, 2017)

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

I ]._-"I-i
m < 4.2( i ) eVv. (24)
\ J

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 o/m
satisfying the merging-cluster bound ~ 1cm?/g [85-88],
rn 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)
would be somewhat tighter had we assumed a p x r—2
transition density profile outside the superfluid core, in-
stead of p ox P75,

Note that, from the size of Monster group:

(((8.1 * 10753))y"2)~ /7

|
\?( (8.1 %1073

Open code

Enlarge Data Customize A Interactive

More digits

2.525047 % 10%°
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This result is a multiple very near to the Hausdorff dimension 2,529

From the following Mock Theta functions:

Mock #-functions (of 5th order)

9

| LLa 7 - 4

flg) = 1+qu_{1+g)(1+gi*}’*{1+q1(1+q'~”}(1+q3)+

de) = 1+q(1+9+q¢' 1+ (1 +)+ 1+ )1+ )1 +¢°) +...

U(g) = ¢+l +9)+f1+g)(1+¢)+¢°1+g)1+F)1+¢*)+...
L4 ¢’ i

x(g) = 1+

+( o A

D g . .
1—¢> (1-¢3)(1—gq") (1—egY)(1—¢*)(1—4q°%

| q q q°
= 1 : . _
+{1—q+(1—q2n1—q3)*cl—qﬂtl—qwl—qaﬁ }

q° ¢
Flq)=1+ + —doigs
1—-¢ (1-g(1-¢3

we have obtained that
v(q) = (32844.3)+(1.33208 x 10°10)+(9.39267 x 10"7) =
=90.392670133208328443 x 10"17

Note that:

(((9.392670133208328443 * 10*17))"1/8

SI b
vV 9.392670133208328443 - 10!

176.44064380948958081

1.7644064380948958081  10°

This result is a multiple very near to the Hausdorff dimension 1,7712

From:

Magnetic Monopoles and Dark Matter
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V. V. Burdyuzha

Astrospace Center, Lebedev Physical Institute, Russian Academy of Sciences,
Profsoyuznaya ul. 84/32, Moscow, 117997 Russia

e-mail: burdyuzh@asc.rssi.ru

Received October 8, 2017; in final form, May 29, 2018

Dirac’s theory does not predict the magnetic
monopole mass, but it is often assumed that the
monopole mass can be

m, = (g/e)'m,

(6)
= 4692.25m, = 2.56m, = 2.4 GeV/c".

from our electric world. The minimum mass of the
magnetic charge in Schwinger’s symmetric world must
probably be

m, = (g/e)’'m,
— 18769m, = 10.24m, = 9.6 GeV/c".

Here, as in Dirac’s case, the classical magnetic mono-
pole radius is equal to the classical electron radius.
Before the annihilation of Schwinger magnetic charges
with a minimum mass of 9.6 GeV/c2, they could also
form an atomic system—monopolium (g7g7). In this

(10)

theory [62]. As has been mentioned, the relation
between the masses m, and m, in the case where the

classical radii r, and r, are equal is m, = m(g’/e?) and

then m, = 2.4 GeV/c’. However, nature could choose

a different definition of the masses. As was shown by
Caruso [61], the relation between the charges in the
Born—Infeld electromagnetic theory is different, m, =

my(g*/e*)*/4, and then m, = 0.29 GeV/c?. This point

In the above work we have three fundamental values:

m,= 2.4 GeV/c> =2.16 * 10" GeV; m,= 9.6 GeV/c’ = 8.64 * 10" GeV;
22



m,= 0.29 GeV/c’ =2.61 * 10'° GeV.
We observe that utilizing the following 5th order Ramanujan’s Mock Theta function

w(q) = 9.392670133208328443 x 10", we can to obtain some new interesting
mathematical connections.

-0.07609064* 10717 - [(((9.392670133208328443 * 10°17)*(-0.081816-0.0814135-
0.07609064)))]

_0.07609064 107 -
(9.392670133208328443 - 10'7) (-0.081816 - 0.0814135 - 0.07609064)

Enlarge Data Customize A Interactive

2.17176449125323581214474202 = 107

This result is very near to the value 2.16 * 10" GeV

[(((9.392670133208328443 * 10°17)/(1.08663428))]

0.392670133208328443 - 10Y7
1.08663428

Enlarge Data Customize A Interactive

More digits

8.6438190800042209886844357606682535360471050112646915... « 1017

This result is practically equal to the value 8.64 * 10'7 GeV.

[(((9.392670133208328443 *
10717)*0.081816*1/(1.006157+0.92434+0.92391+0.0814135))]

23



(9.392670133208328443 lDl?]

1
0.081816
1.006157 + 0.92434 + 0.92391 + 0.0814135
Enlarge Data Customize A Interactive
More digits

2.6175670468224218745406539670936966343821088516821787... « 10'°

This result is practically equal to the value 2.61 * 10'° GeV.

Now, from:

On Symmetric and Asymmetric Light Dark Matter

Tongyan Lin, Hai-Bo Yu and Kathryn M. Zurek

Physics Department, Harvard University, Cambridge, MA 02138, USA
Michigan Center for Theoretical Physics, Department of Physics,
University of Michigan, Ann Arbor, MI 48109

(Dated: October 30, 2018)

We first consider nuecleon scattering in the mass range 1 GeV < my < 10 GeV | taking universal couplings
to the light quarks given by g,. The DM-mucleon scattering cross section is given by

2
2 Hy

Tn = 40X 00— {33)
Ji'-tr._,-:'
on > 107 ¥em? x ('-’”I )* ‘GeV ﬁ( Hin )9 (34)
i GeV M 0.5GeV/ ° g
the lower bound on &, is given by
_ = (154 GeV i fin - -
on = 5x 1075 em? x (I_ ) ) ( ) 35)
i GeV Mg 0.5GeV {

We have, from some results of Ramanujan’s Mock theta functions:

((-1.0058343895%107-12)*(-5.74968* 10°-40)*(1.08663428)*(-0.08 1816)*(-
0.07609064)*(0.92391)*(-0.0814135)*(-1.00615716)*(0.9243408)))*19
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(-1.0058343895 107" (-5.74968  10™*'). 1.08663428 - (-0.081816)
(-0.07609064) - 0.92391 - (-0.0814135) - (- 1.00615716) - 0.9243408|

19

Enlarge Data Customize A

° More digits

Interactive

5.1999680544823041644674791243840392776391733267673718... x 107

This result is practically equal to the value > 5 * 10™*that is lower bound of DM-
nucleon scattering cross section o,

Note that:

3sqrt(2) * 1/(5.1999680544823041644674791243840392776391733267673718 x
107-54)

— 1
34 2
5.1099/80544823041644674791243840302776391733267673718  107°%

Enlarge Data Customize A

More digits

Interactive

8.1589745218957347222111009973834815197667873330176127... x 10%3

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

And

In ((1/(5.1999680544823041644674791243840392776391733267673718 x 10"-54))

1
lag[
5.1999680544823041644674791243840392776391733267673718 - 10774

Enlarge Data Customize A

More digits

e lomix)isthe natural logarithm
Interactive

122.6909425394787434940974533882026272781356067185305911...

This result 122.6909 is in the range of the mass of Higgs boson

25



122 £7; 125.18+0.16 OUR AVERAGE
Now:

((1/((5.1999680544823041644674791243840392776391733267673718 x 10
S54))2 * (11/33021.10)

Input interpretation:

1 J
[5.19919158D544823D416446?4?9 1243840392776391733267673718 - 1074

33021.10
>n code

Oper

Enlarge Data Customize A Interactive
Result:
More digits

1.2319690503250206576034886341704914525405080081043204 ... « 1013

This result is practically equal to the value of entropy of SMBHs ~1.2 * 10'” within
Cosmic Event Horizon.

Note that:

[(((((((1/((5.1999680544823041644674791243840392776391733267673718 x 10/-
54Y)))"2 * (11/33021.10)))]*1/3

Input interpretation:
([1;’[5.199958D5448230416446?4?91243840392??6391?3326?6?3?18 i g
11
33021.10

1L‘

]"“ (1/3)

Open coc

Enlarge Data Customize A Interactive
Result:
More digits

2.300581.. = 103

This result is a multiple very near to the Hausdorff dimension 2,3219

This mathematical connection leaves open the possibility that SMBHs can somehow
be connected to dark matter through the emission of Hawking radiation. It is as if the
radiation was emitted by a black body whose temperature is inversely proportional to
the mass of the black hole.The quantum fluctuations of the vacuum cause the
appearance of particle-antiparticle pairs near the event horizon of the celestial object.

One particle of the pair falls into the black hole, while the other escapes into the outer
26



universe. The particle-antiparticle pair could, in this case, be constituted by particle-
antiparticle of dark matter.

((1/((5.1999680544823041644674791243840392776391733267673718x 10"
54)))°2 * 1/(1.63161%10°20)

1 J
[5.19995?G544823D41644I5?4?9 1243840392776391733267673718 - 107°*

1.63161 - 10%°

Enlarge Data Customize A Interactive

More digits

2.2666386523789295029651391479919842310682272979289600... x 10°°

This result is practically equal to the value of entropy of Relic Gravitons 2.3 * 10*
within Cosmic Event Horizon.

Now:

((((1/((5.1999680544823041644674791243840392776391733267673718 x 10-
54)))"2 * 89/(1.63161%10720)

1 J
[5.1999%896544823D416446?4?9 1243840392776391733267673718 - 10~°*

1.63161 = 10°°

Enlarge Data Customize A Interactive

More digits

2.0173084006172472576389738417128659656507222951567744. .. x 10°8

This result 2,0173 * 10® is in the range of Photons and Relic Neutrinos within
Cosmic Event Horizon

Note that 2,0173 is a multiple practically equal to the Hausdorff dimension 2,01

Note also that:
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((((1/((5.1999680544823041644674791243840392776391733267673718 x 10/-
SAN)AM/((1672-24sqrt(0.92391))

1 ]A
[5.19995805]%4823D416446?4?9 1243840392776391733267673718 - 107°*

16% - 2 +4/0.92391

Enlarge Data Customize A Interactive

More digits

1.61803778...

The result 1,61803778... is practically equal to the golden ratio & and to the
Hausdorff dimension of the golden dragon 1,61803

and:

((((1/((5.1999680544823041644674791243840392776391733267673718 x 10~
54 /(((108-(0.081816+0.0814135)*5)))

1 ]A
[5.1999580544823?416446?4?9 1243840392776391733267673718 - 10~°*

(lDB -(0.081816 +0.0814135) 5}

Enlarge Data Customize A Interactive

More digits

3.1414280...
The result 3,1414280... is a very near to the value of

The importance also at the physical and cosmological level of the two values of
Pigreco and Phi, appears increasingly evident. These can be considered fundamental
and universal constants in both mathematics and physics.

From:
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The VAK of vacuum fluctuation, Spontaneous self-organization and complexity
theory interpretation of high energy particle physics and the mass spectrum
M.S. El Naschie

Chaos, Solitons and Fractals 18 (2003) 401-420

The essential four dimensionality of the embedding topological dimension which contains the Hausdorff dimension
44 ¢ is easily reasoned as follows. We know that lifting a Hausdorff dimension 4" to any desirable dimension ™ is
achieved by following the bijection formula [9]:

(ﬂ”: = (l}ll,-'d[_m)n—[

Thus 4 is found using 4% = ¢ to be
zf_j“ - (1},"{)-]4_: = (1% r,f)]': g (ps

In other words in our so-called E-infinity “‘prespace” we have
d® =~ (n) = (d.) =4+ ¢ = 4.236067977

while the topological dimension is exactly equal to n, =4. Thus the superscript (4) refers to the number of the topo-
logical dimension which can embed the fractal set with the Hausdorff dimension d*'.

Our physical interpretation of this situation is that in our classical low energy world of the macroobjects, the
Hausdorff dimension and the topological dimension coincide and appear to be exactly 4. It is only when we probe the
space at higher resolution coming near to the quantum level that we start to feel the effect of the Hausdorff dimension
expectation value of 4 + ¢’. One could elucidate this result in slightly different manner and in analogy to Feynmann
summing over all paths approach by noting that

ne=ae

> ng" = (1)(¢)' + (2] +(3) (") +---

0
= f,f)"
= (de)
Now this implies that a statistical property for our space which is almost identical to that of a black body radiation
is present and that 4 + ¢ may be approximated by the expectation of a gamma distribution of the infinitely many
hierarchical dimensions, Thus we may write approximately that (see Fig. 6)

(d.) =~ (n) = 2/In(1/¢) = 4.156173841
To account for the spin 1/2 of the Fermi-Dirac statistics one must write
(de)p = (de) + 1 = 5.156173841
Lifting the dimension bijectively to 40D one finds
D, = [(d.)+1*"
e (5.156173841)° = 137.082

From our construction of the E-infinity space. we can easily reason that we are dealing indeed with a kind of a
statistical geometry and topology on a random manifold, That means £~ is a probabilistic space. This is a direct
consequence of two facts. First, the Hausdorff dimension of a random cantor set, following Mauldin-Williams theorem

Smmilarly, the expectation value for the dimension corresponding to that of the exceptional Lee group £; @ £y 1s
given simply by [1.2.8].
“DimEy @ Eg = (6g)(3 + ) = 49596744 ~ 496

Here ¢ = 0.61803398;
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(d.) =~ (n) ~2/In(1/$) = 4.156173841

(do)y = (de) + 1 = 5.156173841

L

D, = [(&)+ 1"

2 [515&1?3341)1 = 137.082
DimEg @ Eg = (0 )(3 + ¢) = 495.96744 =~ 496

Now we take all the value of the mass of hypothetical dark matter particles and
calculate the average:

1
[E (4.1897 +4.16921 +4.16840 + 4.14549 + 4.14976 + 4.12624 + 4.11752 +

3
4.0154 +4.103092 + 4.20884) + lJ (—(-3+1-1.65578)

Or:

1
[E (4.1897 + 4.16921 + 4.16840 +4.14540 + 4.14076 + 4.12624 +

3
4,11752 +4.0154 + 4.103092 + 4.20884) + 1] (3 +0.65578)

Enlarge Data Customize A Interactive

406.25910845899324826682961024

The result is a good approximation to the dimension corresponding to that of the
exceptional Lie Group ES8XE8 = 496. The Eg Lie group has applications in theoretical
physics and especially in string theory and supergravity. EgxEg is the gauge group of
one of the two types of heterotic string.

Here ¢ = 0.65578 that is given by 1 — 1.65578, where 1.65578 is the fourteenth root
of the following Ramanujan’s class invariant:

3
1 113 + 5v505 N 105 + 5v505
8 8

= 1,65578
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Note that the our result, obtained with the Ramanujan’s mathematics, is even more
precise!

From:

https://pparihar.com/2016/10/23/lost-notebook-of-ramanujan-math/
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Forn=1/2 and G, = 1/64
(™ 1/4)/((eN(Pi/2)/64)"1/24

Input:

4\}?

24f £1/2
G

Open code

Enlarge Data Customize A Interactive

Exact result:

\E L4

Decimal approximation:
° More digits

1.324617506375591934471444314212719187621133840185559647559...

Open code

Property:

—m/48 .
4 2 ¢ {5 a transcendental number

Continued fraction:
° Linear form

: 1
+
3+ 1 I
12+ 1
2+ T
2+ 1
2+ 1
3+ 1
2+ 1
3+ 1
1+ 1
B+ 1
1+ T
3+ 1
5+ I
1+ I
22+ I
1+ 1
4+ T
1+ 1
1+ I
1+ 1
2+—=
Alternative representations:
° More
vz VZ
24f €12 2] €2°
G G

Open code
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Enlarge Data Customize A Interactive
V2 V2

|
a4f &1

B

|'
24 L o-12ilogi-1)
B4

&4
4 q—
v v 2
| /2 o 1 a
a4 £11= 24 1 3
exp 2(z
o e P2z}

Now, multiplying for 7, we obtain:

Pi* (((2)°1/4))((e(Pi/2)/64)) /24

&4 —
Y2

e

|
AT

24|
G

[

Enlarge Data Customize A Interactive

oo
| —m/48
V2 ey

More digits

4.161408626845090728671118431728761374280315375757649345554
Note that:
(((4.16140))"1/3))

J 4.16140

Enlarge Data Customize A Interactive

More digits

1.60847...

This result is very near to the value of Haudorff dimension of golden dragon 1,61803
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Alternate form:

et Ty 2

Continued fraction:

Linear form
% 1
+ > 1
+
5 1
N 1
8+
1 1
L 1
1+
1 1
™ 1
1+ I
17+ 1
35+
1 1
* 1
1+
2 1
i 1
1+ I
2+ 1
1+ T
143+
gl
I
g 1
1+ I
2+—=
Alternative representations:
More
4 4
vz 180° V2
. -
24] 112 24f £0°
a5 B
Open code
Enlarge Data Customize A Interactive
i i(log-1)V2)
| 0 T [
24 EJTL a4 1 {,—llu'Z ilogi-1
B4 \/ &4
Open code
T 3 2 T %"i
24] 12 a4 1 f
= = exp iz}

We note that the result 4,161408 is in the range of the mass of hypothetical dark
matter particles!
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[(@)*1/4))]/ [((((sqrt(13)-3))/2))"6)))*(e"(P1/2))))]"1/24

V2

z#(é[ﬁié'-3”5eﬁ2

Enlarge Data Customize A Interactive
VZ i

.} Fpe—
V13 -3
More digits

1.501594813815632298117143170144000760471433477698568044796...

V2 el

¥ -3+v13

15 a transcendental number

Now:

((8sqrt(3)/(5)) * [(A)*1/4)N]/ [((((sqrt(13)-3))/2))"6)))*(e"(Pi/2))))]*1/24

[ v 3 t"?
8
5 II 1 a3 '
2 = = s
#h[le 3))° e

Enlarge Data Customize A Interactive

86 el
5¢ VI3 -3

More digits

4.161341615856966183723758403503921686088609377218368676314...

86 &
——— Is a transcendental number

54 -3+v13
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Alternate form:

g \/g 4!3 L \/E Y

Continued fraction:
° Linear form

4 +

b+ 1

5+ 1

20+ 1

10+ 1

1+ 1

2+ 1

2+ 1

3+ 1

1+ 1

114 1

1+ 1

18+ 1

3+ 1

3+ 1

1+ 1

PR —

1
1+
f|.+i

Series representations:
° More

VZ8V3
Jeom-afen s

1

1 1 y\6423/24
8V2 e™2 V2 [zfﬂ 2% [ 2 ]] [f"f'z [—3 FETEETR ¥o0 b [ 2 ]] ]Z
k k

1 36
5[-3+fﬁ£f£12*[;]]

Open code

Enlarge Data Customize A Interactive
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VZ8v3

*{/[; (VI3 -3))°e2 5

1 1 C 1ok 1y By23/24
8vV32 22 [E;‘,:D {'zﬁ E]k] [F:r,-'E [_3 RED) EEJ:D': 12-“ E]k] ]

k! k!

k!

Lk 1) 6
5[-3+ngﬂ sz ol 2-‘&}

Open code

w (-1 {—é}k (3 - z.;“]

4

Eifl (L (VT3 -3)f 2 5 0

o (-1 (-2} (13 -2) 25* o s
[fﬂ.-'z [_3 + \'E Z [ 2 }k af ] ]Z ]f.."

i k!
6]

@ (-1 (-2) (13 -20)" 55"
We note that the result 4,161341 is in the range of the mass of hypothetical dark

[5 [—3 +y30 )
matter particles!

k!

k=0

for not ([zgeR and -

(@) /4] [((((sqrt(5)-2))"2)))* (e*(P1/2))))]"1/24

Input:

w

24|' [ﬁ . 2}2 &2

Open code

Enlarge Data Customize A Interactive

Exact result:

YT i
N5 -2

Decimal approximation:
More digits

1.256261069658771115857952330565559675209621503594863389621...

Open code

Property:
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15 a transcendental number

Now:
13/(sqrt(16)) * [(2)*1/4))] / [((((sqrt(5)-2))"2)))*(e"(P1/2))))]*1/24

13 V2

| TR Il—
*'J'I 16 24 [1,‘."? s 2}2 i

Enlarge Data Customize A Interactive

T3 i

2,234 V5 -2
More digits

4.082848476391006126538345074338068944431269886683306016270...

note that:

(((4.082848))°1/3))

{ 4.082848

Enlarge Data Customize A Interactive
More digits

1.598286...

This result is very near to the Hausdorft dimension 1,5849

1de 7"

is a transcendental number
2.2%4 % _2.y5

13 ,f [ _-nta8
: \|' 1+y5 e
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Continued fraction:
Linear form

4 1
+
12 + 1 :
14+ 1
4+ I
5+ I
1+ I
1+ 1
1+ 1
1+ 1
3+ I
1+ I
1+ I
1+ 1
2+ T
9+ I
2+ I
18+ 1
4+ T
3+ 1
1+
3+—=

Series representations:

More

1 3/24
13V2 &7/ [ﬂ-"z [—2 PSR By 1Y e [ 2 ]]z]z '
Y2 13 N

- 1 2
1 (V5 2722 {16 JE[—LHZLM[;]]Z 2 15*[;]

Open code

Enlarge Data Customize A Interactive

3124
13V2 ™2 ("2 |2+ V2 5 Ll bk T
V7 13 ° K

| g 1 L 21
24 [V"E _2}2 &2 m @[_2+HZ:¢_D{ r'! zk]z Zk:ﬂ 15]:!{ E]k

Open code

V2 13 )
24 (V5 -2F &2 16

(LY ek .k \2123/24
1372 o 7/2 [f”-"z [-2+‘!‘EZ§ e 2].!.;':5 20/ % ]Z]Z

=0 k!

k! k!

K1) 520K %" F oo 1K (-3, (16-20F ¥
V"E[EHIEZ&:DH :|k153|:, z,:,]z kz,:,H 2 ) (16-20F =5

for not ((zgeR and —eo< 2
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We note that the result 4,082848 is in the range of the mass of hypothetical dark
matter particles.

[(@)* /4] / [(((2-(sqrt(3)))*4))*(e"(P1/2))))}*1/24

& —
v 2

|
2 (2-V3) 2

Enlarge Data Customize A Interactive

More digits

1.387259101481799979836563776693892538015050036729581624008...

YF el
is a transcendental number
] e
v 2-+3
Now:

3* (@41 [((2-(sqrt(3))) 4)*(e™(Pi/2))))]"1/24

V2
3

|
24 (2T |* n2

Enlarge Data Customize A Interactive

More digits

4.1617773044453099309500691330081677614045150110188744872024....

40



Property:

4 iy
3 ,,1'2 e /48 .
——— s a transcendental number
&

2-43

Alternate forms:

3% {/ 2 +\E P

Open code

Enlarge Data Customize A Interactive

321y 7,43

Continued fraction:

Linear form 1
4+ 1
6+ i
B+ I
1+ T
1+
16+ 11
1+ 1
1+ 1
1+ 1
1+ 1
1+ 1
3+ T
1+ 1
12+ T
1+ I
B+ I
1+ 1
3+ T
3+ 1
4+ I
1+ 1
2+—=
Series representations:
More
3V 3VZ
: ' 1
W(2-V3Pel2 | e [—2 +V2 Z‘” 2% [E ]]
"1] k=0 k

Open code

Enlarge Data Customize A Interactive
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ax s _1__} <4
ZJ:=DFLGS=_%+J:2 =5 sllrm]

We note that the result 4,161777 is in the range of the mass of hypothetical dark
matter particles!

We have also that:

[3672 [((()*1/4)N]/ [(((2-(sqrt(3)))"4))*(e"(Pi/2))))]"1/24] — 72

4—
v 2
36° _72

|
E{( (2-V3)* 2

Enlarge Data Customize A Interactive

1296 V2 o /48

V2-v3

-72

More digits

1725.887795520412773868186654505284720267504847601537784714. ..

result that is practically in the range of the mass of the candidate “glueball” f;(1710).

Gr— ;
1296 V2 ™4
-72 + 15 a transcendental number

IR

V2-v3

Linear form

42



1+ 1
l? l
N 1
1+ T
10+ 1
2+ 1
2+ 1
15+ I
2+ 1
2+ T
1+ 1
4+ T
15+ 1
1+ T
3+ 1
2+ I
1+ 1
25+
4 1
S |
2+ =
Series representations:
More
362 V2 1296 V2
-T2 =-72+ I
{ . 1 4
24 rE - ﬁr‘ M2 E# M2 [2 iz \‘."E ZN 2-": [ 2 ]]
Open code
Enlarge Data Customize A Interactive
362 V2 1296 2
-2 =-72+ I
; Ly 1y a4
W(2-+3) 2 Ed 2 [2 ol Zm M]
k=0 k!
Open code
362 V2 1296 V2
-T2 =-72+
24/ (2 -3 | /2 | Z?:DEE5=_1+_I: b n:_—%-s]rm W
\ b i f”.'z 2 o 2 —
2%nm

[37°2 [(2)* /4] / [((((sqrt(5)-2))"2)))*(e"(Pi/2))))]"1/24]

Input:

4
o z

.'24-|I [\."E _2}2 f:r,-'E

Open code
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Enlarge Data Customize A Interactive

Exact result:
4 Ly
1369V 2 ¢/
12
v5 -2
Decimal approximation:
More digits

1719.821404362857657609536740544251195361971838421367980392...

Open code

result that is practically in the range of the mass of the candidate “glueball” f,(1710).

Property:

1369 72 o /48

Y -2+45

is a transcendental number

Continued fraction:
Linear form

1
1719 +
1 1
¥
% 1
N 1
1+
1 1
23 1
2+ 1
52+ 1
3+
2 1
i 1
1+
1 1
= 1
1+
1 1
N 1
T+ I
1+ I
B+ T
1+ 1
1+ T
2+ 1
4+
2+—=

Series representations:

More

372 V2 1369V 2

|
E# [v"g - 2'|2 o2 E:‘:‘ll eM2 |9 a4 Z:;:, 4+ [

)

ok~

Open code

Enlarge Data Customize A Interactive
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372372 1360V2

[ ; ' Lye(_1y
E.‘{I [‘-.'"g - 2]2 "2 qul &2 [_2 sl Zw I:_4- '_E-k]z
\1 k=0

k!

Open code

372 V7 1369 V2
- >
3# (V5 —2) &2 2 [-4 Ay S R 1 47 (-3
FRE

24|

2

=

Y

3472 [ 1/HN]/ T(((sqrt(13)-3))/2))"6)) *(e(Pi/2)))]*1/24 - 8

Input:

2 ﬁ
34 -8

E{f (2(V13 - 3))° &2

Open code

Enlarge Data Customize A Interactive

Exact result:

115642 ¢ /48
VViz -3

Decimal approximation:
More digits

1727.843604770870936623417504686464879104977100219544659784...

Open code

result that is practically in the range of the mass of the candidate “glueball” f,(1710).

-8B

Property:
1156v2 ¢4
-8+ is a transcendental number

Y s:viz

Continued fraction:
Linear form
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1727 + 1
1+
5+ 11
2+ 1
1+ 1
1+ 1
6+ 1
T+ 1
1+ 1
1+ 1
1+ 1
17+ 1
1+ I
1+ I
1+ I
5+ I
1+—1
By
T
T 1
1+ 1
5+—
Series representations:
More
342 Y2 11562
-8=-8B+ |
1 (s - 1 6
foomare o)
I
Open code
Enlarge Data Customize A Interactive
342 Y2 1156 V2
-8=-8B+
ol {1 p T _ il oz L 1y e
1{/[2 St 3}} * 24| ¢™/2 [_3 +v12 z:;:. #]
Open code
34232 1156 V2
-8=-8B+
E{/ [_1 [m e 3-}}6 &2 Z?:DEE5=_1+_,: 1275 Fl:—é—s:ll'-:sil 6
2 : 24 f”"lz -3+ =

24

3672 () /A))((eN(Pif2)/64) 1124 +12

Input:
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36°

Enlarge Data Customize A Interactive

12 +12964/ 2 ¢ ™%

More digits

1728.704288262767147074991831219684067156989456880485303236...

result that is practically in the range of the mass of the candidate “glueball” f;(1710).

= - i
12+1296+ 2 ¢ ™* |5 a transcendental number

1972 exp (L) 1/4))]/ [((((sqrt(13)-3))/2))"6)))*(e"(P1/2))))]*1/24)))) + 108

. i3
19° exp| — + 108

".nl I Ery W6 a2
~<][E[f13 -3))° e"

Enlarge Data Customize A Interactive

(vZ emi48) /Y T3 -3
CoR R 2 Y

More digits

1728.472045914200251685801038147883422736286255480049568183...

result that is practically in the range of the mass of the candidate “glueball” f;(1710).

Linear form
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1728 + 1
2+
8 1
N 1
2+ T
3+ 1
1+ 1
9+ 1
2+ I
3+ 1
1+ T
B+ 1
2+ 1
3+ 1
2+ I
2+ 1
1+ T
2+—1
2- ———
14—
8+ I
2+—
Series representations:
More
. vZ
197 exp +108 =
2{/ (1 (V13 -3))° e
5 J
)
2
108 + 361 exp V2

Open code

() v s

Enlarge Data Customize A

ﬁ

ol ]
——
—

[=

Interactive

+108 = 108 + 361

19° EXD

]

EXp

Open code

24 {_1
2

(VI3 -3))° 2

V2

J (X

for (x R and x U

Z_knk
k!

el 23222 v 5,

48

(=1 (13- w7 (-1) &

3

k!




19% exp| — +108 = 108 + 361

V2

EXp

1k a-of k(1) |8

(55 o) o et 7 5, 2P

for(x e R and x

2172 exp ([ /A)N]/ [(((2-(sqrt(3)))*4))* (e*(P1/2))))]"1/24))) — 36

Input:

4
V2
212 exp - 36
e

E{f [2 - ﬁ'ﬁ P

Open code

Enlarge Data Customize A Interactive
Exact result:

441l
Decimal approximation:
More digits

1729.702623160994366260669828444240734092512565080816424227...

Open code

result that is practically in the range of the mass of the candidate “glueball” f,(1710).

T
v 2 l'_”-'4E].-' V243

-36

Continued fraction:
Linear form

1729 +

1+

2+

2+ 1
1+

3+ 1
8+

1+ 1
10+

39+ 1

13— L -
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Series representations:
More

4
V2
21# EXp -36 =

2;:/ (2. NEY }4 o2

vz
9 (-4 +49 exp I
1 114
| o ] . * |5
E?IJ [kafk[g” ~2+V2 >_4k=n 2 [f{ ]]
Open code
Enlarge Data Customize A Interactive

, VZ VZ
217 exp| ——— |-36 =9 |-4 +49exp

|
= ! _ - (- e .—kl:_l_] 4
24 2—‘&"3}4(3"-'2 ~g  pK gk _ argl3-x) — e -1 (3-xf x e
\I[ ) 2%[ e ] 2+exp[m{—2n J}v’x 24;:.:. —
R and
Open code
" V2
217 exp -36 =9|-4+49exp
|
2{{ (2-V3)* &
vz

f \
':—lel:E—I]kI_kl:-%lk +

(0 ) [ -emalen| 2222 v B,

\

24
K and

((([sqrt(((5+sqrt(17))/8))) - sqrt(((sqrt(17)-3))/8)))]*24)))

[nput:

[

Va6

Open code

(677 -3)]

Enlarge Data Customize A Interactive
Result:

3 f1 1 [1 2
[5 ‘15[5+1|'| 17 == ,J = (V17 -3]]Z
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More digits

0.000151595902773122545006385153167364166760200537636950764...

172 In((([sqrt(((5+sqrt(17))/8))) - sqrt(((sqrt(17)-3))/8)))1"24)))

8

e[| 3 (6317) -3 (V7 -9) |

e logixiisthe natural logarithm
Enlarge Data Customize A Interactive
1 1 —y 1 [1
12 log| = ./ =[5 17| -= ./ =¥ 17 -3
':’g[z‘jz[”‘f ) -2zl ]]
More digits
-4.30714605584187156533203466259184201308288545314814407062...
Note that:
(((4.397146))*1/3))
V 4.397146
Enlarge Data Customize A Interactive
More digits
1.638288_ .

This value is practically equal to the value of Fibonacci word fractal Hausdorff
dimension 1,6379

Linear form
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1+

1+

1+

1+ 1
3+

4+ 1
4f+

2+ 1
2+

1+ 1
L+

11+ 1

Open code

This result -4,3971 is a good approximations of the mass of hypothetical dark matter
particles with minus sign

Property:

R E—
1

12 log[—é ‘j% [—3 +E] - % ‘J 7 [5 +m] ]is a transcendental number

Open code

Continued fraction:
Linear form

-4+

-2+
-1+

-1+ 1
-13+

Series representations:

° More
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élug[[\fé (5+y17) —\/é (V17 -3) ]24]=

) [-i}"[-ﬂr-\/z[—aw’ﬁ} +\/2[5+W}T
-12)
k=1

k

Enlarge Data Customize A Interactive

émz[[\/i[sm —\/éwﬁ —31]”]

arg|-= /1 (-3+¥17)+ 2 [ 2(5+V17) -x
2 2 2 !
245 5 +12 logix) -
1m[ 1} [ II-[ 3+v17 II [5+ T(

k=1

Integral representation:

W ) s R ¥

In ((([sqrt(((5+sqrt(17))/8))) - sqrt(((sqrt(17)-3))/8)))]*24))) * ((1.652)"2))

Input:

lag[[\/é [5 " JF] —\/:—EL [\"E -3] ]24] 1.652°

Open code

e logzixiisthe natural logarithm
Result:
More digits
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-24.0005...

This result is fundamental in string theory. (From Wikiversity) “1968 "Veneziano model" Euler
beta function describes the strong nuclear force.

When a string moves in space-time by splitting and recombining (see worldsheet diagram at right),
a large number of mathematical identities must be satisfied. These are the identities of Ramanujan's
modular function.

The KSV loop diagrams of interacting strings can be described using modular functions.

The "Ramanujan function" (an elliptic modular function satisfies the need for "conformal
symmetry") has 24 "modes" that correspond to the physical vibrations of a bosonic string.

When the Ramanujan function is generalized, 24 is replaced by 8 (8 + 2 = 10) for fermion strings.”

More

lﬂg[[\."f é (5+ wf?] < "(Il é [m’? -3] ]24] 1.652% =

| | et
o CV [-1+[\;'§[—3+vﬁ] —,H[Swﬁ]] T

-2.7291 )
2. k
k=1
Enlarge Data Customize A Interactive

lag[[“ffé{5+\fl?] \J [1} 17 3] ]1.5522:
)

o (-1 (L) (11 + V17 ) - (-3 + V17 )
2.7291 log 2‘[ }[2 [[ 3 }I] ]

k=00

k!

lag[[.,‘f'f é (5+v17) - ‘j é (V17 -3) ]24] 1.652° =
arg[—x A [‘j' -3+ VT7) - | 1 (5+VT7) ]]

2

f g f P
. [—ll""x""[—x+[‘j§[—3+w’1?]—‘jé[5+‘~."l'?]] T(
2.7291 %
9 kZ‘l =

545821 im

+2.7291 logix) -
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105[[\{; 5+ x.f?] w.,f 7 3]] ] 1855w

ot §

1
2.7291 [ i
W1 t

[ [ L(-34vT7) - ,q.ln'swl?]

In ((([sqrt(((5+sqrt(17))/8))) - sqrt(((sqrt(17)-3))/8)))]"24))) * ((1.652)"2)) * 72

mg[[\/ Ls\17) -2

Open code

[«.f?-a] ]24] 1.6522 . 72

= 4]

e lomixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

-1728.04...

The result -1728,04 is practically in the range of the mass of the candidate “glueball”
fo(1710).

More

lng[[.‘f é [5 4 *,f?] s \f é [ﬁ? ¥ 3] ]24] 1.652% % 72 =
L C1f [-1 + [\/; g1 T \{'; (5+V17) ]ET

~196.495
2 k
k=1
Open code
Enlarge Data Customize A Interactive

lag[[‘f é [5 + ﬁ?) = ‘j L [1}? = 3] ]24] 1.652% x 72 =

195495103[[2‘[‘ (2 11+:{’11?1 (=17 l] ]

k=0

Open code
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1ag[[\f%[5+m]— ] ]1.5522 72 = )
arg[ [\f—[3+m’1? \/ [5+x.f1?}]]

392.991inx ) +196.495 log(x) -
T

: ; 4
1 x [h[\/g[_awﬁ _\/g[swﬁ]z T

196.495 i 0
k=1

k

Integral representation:
I 24
[5”@] -\/é[m-j]] ]1.5522 P

1 24
[ 3+\.-1'?|—| |:5+v1?]] 1
—dt

t

lag[[\f é

106.495 j

1/6 In ((([sqrt(((5+sqrt(17))/8))) - sqrt(((sqrt(17)-3))/8)))]"24))) *
((1.655784548676)"2))

Input interpretation:
| f

:—; lng[[\f é (5+v17) - v é (V17 -3) ]24] 1.655784548676°

Open code

e lomix)isthe natural logarithm

Enlarge Data Customize A Interactive
Result:
More digits

-4.018438145918...

Note that:

Input interpretation:

Y 4.018438

Open code

Enlarge Data Customize A Interactive
Result:
More digits

1.589836...
This value is very near to the Hausdorff dimension 1,5849
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This result -4,018438 is in the range of the mass of hypothetical dark matter particles
with minus sign.

Series representations

More
[5 4 w,f?] = \/é [«/F . 3] ]24] 1.6557845486760000° =

- 1}[ [\/[ 3+'~“'F}—,J [5+~.f_?}]24]k

-0.456093707860569750
Z k

f

émg[[\fé

Open code

Enlarge Data Customize A Interactive

1 1 — [1 i

= lag[[\( = [5 sy 1?] x \/é [m - 3] ]Z ]1.555?845436?5[)[)002 =

= (-1 (- ) (114 V17 - (-3+V17) ;] ]

0.45693707860569750 lag[[z g =
k=0 :

Open code

f

1 1 .
Elcg[[\fé [m 3]]Z ]1.655?845486?60000 =

[ 24
arg[—x+[\f —; (-3+v17) —\/—; [5+\.“ﬁ}] ]

0.9138741572113950 i x 5 -
i

m|l—*

[sﬂm]_\/

0.45693707860569750 log(x) - 0.45693707860569750

T f 4
. [—l}kx'k[—x+[\/—; (-3+V17) _\( ; [5+v’ﬁ}]z T
Z k o

k=1

Integral representation:

é lcg[[\fé [5 s ﬁ?] = \/é [m - 3] ]24] 1.6557845486760000° =

24
lﬂ 344/ 1?|- | l{sw 1?1] 1

0.456937078605609750 J[ th

e * In ((([sqrt(((S+sqrt(17))/8))) - sqrt(((sqrt(17)-3))/8)))]"24))) * 108
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Input:

13[[\/; (5+v17) -

Open code

[« =R ]

[\/E = 3] ]24] 108

e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive
Exact result:

1 1 1 |1
zsft,;izf-l.::g[5 | = [5+w," 1?} 2 J = [\f 17 —B]J
Decimal approximation:

More digits

-2581.77935966586947935260688053319266836599136726387183028...

Continued fraction:
Linear form

-2581 +

-1+

-3+

-1+

-1+

-7+ 1
—

=53+

Series representations:
More

clag[[\/é [5”@] —\/é [\.’E_S]]z“] 108 =

- k
. {_l}k[_4_\/2[_3+v’ﬁ} +\/2[5+~IF}]

4
~2592¢ %
2 k
k=1
Open code
Enlarge Data Customize A Interactive

clog[[Jé [5+\/F] —Jé NF_E]FJ 108 =

. [-1}‘=[-1-§ [ 2 (-3+V17) + 2 f%[sw’ﬁ}]k
k

~2592 ¢ E

k=1
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Open code

" log[[\/ é [5 + w,f?) : \I é [JE ) 3] ]Z“] 108 =

arg[—% 9 % (-3+V17) +§ n El (5+v17) —x]
2

SlB4ienm + 2592 ¢ log(x) -

[-1#‘[—1\/—1[-3+vﬁ1 +1 [1(5+v17) —xTx""
o 2 2 : 2 2 '

2592¢ %' e
2 X

Integral representation:

2502 ¢ f
J1

The result -2581,779 is very near to the rest mass of charmed Xi prime baryon
2577.9+£2.9 with minus sign

e * In ((([sqrt(((5+sqrt(17))/8))) - sqrt(((sqrt(17)-3))/8)))1"24))) * 64

Input:

f

o 3 5-7) -5 (73]

Open code

64

e logixiisthe natural logarithm
Enlarge Data Customize A Interactive

Exact result:
1536f10g[é J %[5+m] -% J % [m-a]]

Decimal approximation:
More digits

-1529.94332424644117294969296624189195162429118060081293646...

Open code

Continued fraction:
Linear form
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-1529 +
o 1
N I
-16+ I
-1+ I
-1+ 1
-1+ T
-4+ 1
-3+ T
-1+ 1
-1+ 1
-69+ 1
-2+ T
-9+ 1
-2+
T
Series representations:
More
1 1 i
flag[[\/é [5+1." 1?] —\/é{\" 17 -3]] 64 =

. {_l}k[_4_\/g[_3+fﬁ} +\/-2[5+W}T

4
~1536¢ Y
2. P
k=1
Open code
Enlarge Data Customize A Interactive

et/ 3 5+37) -3 (V77 -3 |-

[-1-1 [ 1(-3+v17) +1 H[sw’ﬁ}]k
2 2 2 2
k

. 1
~1536 ¢ Z
k=1

Open code

et/ 3 5+¥77) -3 (V77 -9 |-

arg[_g L(3:3T7)+1 |1 (54VT7) —xJ

3072iem + 1536 ¢ logix) -
2
m[—l}k[ =] s EE VAT ) 51[5+f1?}—xTx*
1536 for
sz-l -

Open code
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1 — EI——
flog[[\fé[Sﬂfl?]-\15[1}1?-3]] ]54:
lsgﬁftf.ﬁ[—fé{-3+JTF]+J2{5+JTF] %‘!t

1

This result -1529,943 is very near to the rest mass of Xi baryon 1531.80+0.32 with
minus sign

e * In ((([sqrt(((5+sqrt(17))/8))) - sqrt(((sqrt(17)-3))/8)))]"24))) * 72

; 103[[\/ Lsev17) -

Open code

1
8

(V17 -3) r] 72

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

l?ESflug[% \/%[5+1}"EJ -% \{I%[m-a]]

More digits

-1721.18623977724631056840458702212844557732757817591455352. ..

Open code

result that is practically in the range of the mass of the candidate “glueball” f;(1710).

Linear form

-1721 +

-5+

-2+

-1+ 1
-2+

-2+

-2+

-2+

-1+

-8+ 1
-3+

-1+ 1

More
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fmgHJé[5+JT;]—Jé[JI;_B]TT?EZ

N[—irL4-sz3+¢T? Jzﬁ+wﬁF T

~1728¢ 3
2. P
k=1
Open code
Enlarge Data Customize A Interactive

et 6+¥77) -3 (V7 -9 |-

w[l}[l— [ 1(-3+V17) +-\/[5+ ]k
1728 )

k 1

Open code

argl-~of = (31T )42 | S (B4 V1T ]
3456ien + 1728 ¢ logix) -
2
L [ ,f—[3+ 17 ) é 5154 }—xTx*
1728¢ )" for x
.l: 1

Integral representation:

fhﬁ”Jé[5+JT;]—Jé[JI;_B]rj?E:

3+v1?1+ |2{5+1.-'1?]]1
tdt

Pi* In ((([sqrt(((5+sqrt(17))/8))) - sqrt(((sqrt(17)-3))/8)))1"24))) * 96

Input:

o[ 36377) 17 5|

Open code
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e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive
Exact result:

1 1 1 /1
23D4fr10g[5 | = [5+w," 1?} =5 J = [\f 17 —B]J
Decimal approximation:

More digits

-2652.29601519247842272350970420850859851988862281223397980...

Open code

Continued fraction:
Linear form

-2652 +

-3+

-2+

-1+ 1
-1+

-1+

Series representations:
More

nlog[[\/é [5+JF] —\/é [\.’E_B]T“]gﬁ:

: k
{_l}k[_4_\/2[—3+‘¢"ﬁ} +\/E[5+"‘"F}]

b 4
_2304 1 “5_ .
k=1

Open code

Enlarge Data Customize A Interactive

nlng[[\/é [5+~JF} _\/é [‘.’1__3]]2“]95:

[—1}‘=[-1_§ [ 2 (-3+V17) +2 fé[sw’ﬁ}]k
k

[ia]
_2304 1 Z
k=1

Open code
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nlog[[\/é (5+ a.f?] " \fé [E 3) ]2‘4J 96 —

'1rg[ ,II—[3+\."1'? é\f [5+‘~."1?]—x]

4608 in” + 2304 r logix) -

[1}"‘[—1\/—1[-3+ﬂ?1+—1 l[5+~.*1?}-xTx*
o 2 2 : 2 2 '
2304 % - for x < 0

Integral representation:

}rlng[[\/ ; [5+1,f 1?] \f > [E-s]r] 96 =

8

[-34+v17 )+ |2{5+~.- 17) |1

—dt
t

The result -2652,296 is very near to the rest mass of charmed Xi baryon 2645.9+0.5
with minus sign

Pi* In (([sqrt(((5+sqrt(17))/8))) - sqrt(((sqrt(17)-3))/8)))]"24))) * 48

Input:

w36 +477) - (7 -3)]

Open code

48

e lomixiisthe natural logarithm
Enlarge Data Customize A Interactive

Exact result:
et L o a—
1152;r1c:g[% J %[5+m] -% J % [m-a]]

Decimal approximation:
More digits

-1326.14800759623921136175485210425429925094431140611698990...

Open code

Continued fraction:
Linear form
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-1326 + 1
-b+ i
-1+ 1
-3+ I
-9+ 1
-1+ T
-1+ 1
-589+ I
-8B+ 1
-113+
i 1
E 1
-1+ i
-15+ 1
—d+ =
Series representations:
More
24
1 1
x log \/— [5+1.* 1?] —\/—{*J 17 -3] 48 =
8 8
N {—i}*‘[-ar-\/z[—awl?} +\/2[5+~.*1?}T
~1152x )" .
k=1
Open code
Enlarge Data Customize A Interactive
24
1 1
}rlug[[\/— [5“;‘ 1?] —\/— [\.f 17 -3]] }43 o
8 8
[—1}‘°[-1—l  1(_34+v17) +1 |'l[5+~.*1?}]k
w0 2y 2 P T2y 2z -
-1152x 3 T
k=1
Open code
1 1 24
nlog[[\/— [5+~.,’1?] —\/—[\f 17 -3]] J48=
8 B
arg|l-1 |1 (-3+vV17) M (5+V17) -x
2y 2 g ey -
2304 i n° 5 +1152 r log(x) -
i
-1y [—l J2(-3+¥17) + 21 [1(5+¥17) —xTx"E
o 2y 2 P T2y 2 -
11527 3 - for x
k=1

Integral representation:
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v\ 35+17) -1 (V7 -3)| J0-

8

1 f e f e
g |- |2||[—3+\-'1'F:|+1u|2||[5+\- 17 |

1152;rj
1

1
—dt
t

This result -1326,148 is very near to the rest mass of Xi baryon 1321.71+0.07 with
minus sign

Pi* In ((([sqrt(((5+sqrt(17))/8))) - sqrt(((sqrt(17)-3))/8)))1"24))) * 216

Input:

nlag[[\/% [5“/?] -\f:—; [E-B] ]24] 216

Open code

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

Exact result:
T T—— e e—
5184;r10g[é \{ %[5+\E} -% \{ % [\E—B]]

Decimal approximation:
° More digits

-5067.66603418307645112789683446014434666074940132752645455...

Open code

Continued fraction:
° Linear form

-5067 +

-1+

-1+

-1+ 1
-175+

_131+ 1

Series representations:

° More
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nlag[[\/é (5+ 4?] -y é [E 9) ]24] 216 =

[ [ k
[-i}"[-zt-\lz[—zwﬁ] +\f2[5+v’ﬁ}]

o

~5184rx Y
2. P
k=1
Open code
Enlarge Data Customize A Interactive

v/ 3 (6+57) - 3 (V77 9] s -
w[—l}k[—l E\/-[3+"¢"1? \f 5+ F]k

~5184 1 Z
k=1

Open code

nlog[[\/é [5+«.f?} -y é [5_3] ]2“ 216 =

f
a1 Ha+VT7) <2\ 649T7) o]

10368 ir +5184 r log(x) -
2
(- 1}“[—1\/—1[-3+~fﬁ1+—1 —1[5+~*1?}-xTx*
o 2 2 ! 2 2 '
5184 Z_‘ - fo1

Integral representation:

}rlag[[\/ ; [5+1,"l?] \f > [\J’E-S] ]24]215 -

8

~3+v17 | + |2{5+u 17

1
—dt
t

This value -5967,6 is a good approximation to the rest mass of bottom Xi baryon
5945.5+0.84+2.2 with minus sign

Pi* In ((([sqrt(((5+sqrt(17))/8))) - sqrt(((sqrt(17)-3))/8)))1"24))) * 192

Input:
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oo

mg[[\/i; (5+v17) -

Open code

[\/E—a] ]24] 192

e lomixiisthe natural logarithm
Enlarge Data Customize A Interactive

Exact result:

4508r10g[é !%[5+EJ -% a % [\‘?—3]]

Decimal approximation:
More digits

-5304.59203038405684544701940841701719703977724562446795960...

Open code

Continued fraction:

Linear form 1
~5304 +
-1 1
N 1
-1+ 1
-2+ 1
—d+ 1
-1+ I
-1+ 1
-1+
-1 1
’ 1
-1+
aid 1
* 1
_147+ I
-32+ 1
-28+=
Series representations:
More

nlag[[\/é [5”@] —\/:—EL [\@_3]]24] 192 =

[ &
. {_1}"‘[_4_\/2[_3+fﬁ} +\/2[5+JF}]

4
—4608 1 Y
2. P
k=1
Open code
Enlarge Data Customize A Interactive

nlng[[\/é [5+\/F} —\/é [\.’E_E]]z“] 192 =

[—1}‘=[-1-§,H[-3+~."F} +51 ,f§[5+~fﬁ}]k
k

—4608 i
k=1

Open code
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nlog[[\/ 5+ l?] \I é [,J.’E 3 ]24J 192 =

arg[ ,II—[3+'~."1'? é\f [5+‘~."1?]—x]

9216 i7" +4608 r logix) -

[—1}“[—%\/51[-%»*?} +2 . 2(5+¥17) —xTx""

o 2

450%2 - for 0
k=1

Integral representation:

}rlng[[\/ ; [5“,f 17) - \f > [\J’F-a] ]24] 192 =

8

= ||2{—3+\f'ﬁ]+w||2{5+v"ﬁ] 1
45D8:rj Cat
1

L
"4

This value -5304,592 is a good approximation to the rest mass of B meson
5325.14+0.5 with minus sign

Now:

((((¢- In ((([sart(((5+sqrt(17))/8))) - sart(((sart(17)-3))/8)))]*24))) * ((1.645)"2))
*1/((1.08663428)113)) *10753)))))

Input interpretation:

[

[[—lug[[‘jé [5 4 m} -\{ % [E ¥ 3] ]24] 1.645

Open code

1
1.0866342813

e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive
Result:
More digits

8.08069... x 10°3

~ the size of the Monster group (=8.1x1077)

Series representations:
More
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1053 [—lcg[[\/—; (5+V17) —\/—; (V17 -3) ]24]1_5452]

1.0866313 -

. [—1}*‘[-1+[\/-[ 3+V17) \/ (5+V17) ]MT

9.18856x10% V'

k=1 k
Open code
Enlarge Data Customize A Interactive

4
1973 [—lng[[\/—; (5+v17) —\/; (V17 —3}]Z ]1.5452]
1.D8553;3 N \
52 = [_é} {_zl}k[[_ll""IT}k'[‘3+"'1?}k}
-9.18856 x 10° log kz =
=0

Open code

o [0 -0 | o)

1.0866313 B

arg[—x+[\/—; AT \/ [5+~"F}]Z4]

~1.83771x10%% ix "
2m

9.18856 x 10°* logx) + 9.18856 x 107

4
[-1}*x*[_x+[\/-;[_3+m} -\/é[Ew’F}]Z T

iy
2‘ P fol

k=

—

Integral representation:

o 5 v77) 3177 0 o]

1 0866313
l_l: ] { '—'l 24
=34% 17 I S54v 17
Il 2
_9.18856 % 10°2 Vs : dt
1

In(((((- In ((([sqrt(((5+sqrt(17))/8))) - sqrt(((sqrt(17)-3))/8)))]*24))) *
2Pi/((1.08663428)"13)) *10"53)))))

Input interpretation:
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f

a2 3 (5-97) - 5 607 -3} 2 e | )

Open code

e lomixiisthe natural logarithm
Enlarge Data Customize A Interactive

Result:
More digits

124.9688835...

Series representations:
More

10%7 [—1}[n1ng[[\/§ (5+V17) -\/;j (V17 -3) ]24]2]

lo -
4 1.08663%

lug[—l ~6.79119 % 10% ;rlng[[‘jé -3 +~JE] -\/é[5 +E] ]24]]_

; 40—k
-1F [—l—ﬁ.??ll?x 1u52n10g[[\/;j (-3+¥17) -\/; (5+ v‘ﬁ}]z ]]

ke

o
—

k=1
)¢

Open code

Enlarge Data Customize A Interactive

1052 [-1}[n10g[[\/3; 5+ VT7) -\/;g [m-a}]z ]2]

].D —
g 1.08663%

l'k 1 L —k 4
2‘” W Y B e e
lug[_ﬁ_?gllQXIDSZ-nlug[[ "1[ S} [ Z}k [[ = ! [ ] } ]]

k=0

Open code
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lo
: 1.08663%

10%7 [—1}[;r10g[[\/é (5+V17) —\/—; (V17 -3) ]24]2]]

| [ 4
arg[_x_5.?911%1.:;52”1%[[4 HENGEN T m}]z ]]

2inm +
2m
logix) -
4
L DR [—x—ﬁ.?gllgxlﬂﬂnlng[[\/é[—3+‘-."1'.?} -J§[5+#1?}]Z ]T(
k=1 k
'i'..| ]

Integral representations:

10%° [—h[;rlog[[\/—; (5+V17) —\/é (V17 -3) ]24]2]

].D —
¥ 1.08663%3

T T 24
B 52 I1{ o 77y 11 T3
~6.79119x10%2 1 log||, [ &+ [-3+V17 | y o (549 1?]] ]1

Y8
dt
t

1

Open code

Enlarge Data Customize A Interactive

10%° [—1}[fr10g[[\/—; (5+vV17) —\/—; (V17 -3) ]24]2]

lo —
? 1.0866312

1 i o3 +y 1 2
e J -5y Tl +3)
EI.FT —fm+:r r[l—s}

S1-6.79119x10% 1 lcg[[\/ é (-3+V17) - \fl é [5+v17) ]24]]

ds tor -1 0

This value 124,968 is practically equal to the mass of Higgs boson 125.18 £0.16
GeV/c

Now, from:
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AN OVERVIEW OF RAMANUJAN’S NOTEBOOKS

Bruce C. BERNDT

Let x(g) = (—¢:¢°)0. If ¢ = exp(—my/n), where n is any positive rational
number. then Ramanujan’s two class invariants ,, and g, are defined by

L — _)—l,-"4 -1/2 41‘/“} and G = =] ,f —1/2 43({ —q).
And

NOTES ON RAMANUJAN’S SINGULAR MODULI
Brucr €. BEryDT AND HENG Huar CHAN

1. Introduction

Singular moduli arise in the caleulation of class invariants, and o we first define
the elass invariants of Ramanujan and Weber., Set

oo
[ )oe = HH ag’). lg| < 1
=0

and

V() =(¢:1¢") oo (1.1)
If

g — exp(—m\/n). (1.2)
where 7 i a positive integer, the class invariants G, and g, are defined by

. p ey -1/ ¢ ¢ g
Gy =271 4; f“‘l\[,q) and guas="" g W00 (=3
. . - .1 oy P Y 4 . % a—1f / —
In the notation of Weber [8], G, =:2 V4 f(/=n) and g,, =: 2714 L (V/—n).
As usual, in the theory of elliptic funetions, let & = k(g). 0 < k < 1. denote
the modulus. The singular modulus &, is defined by by, = k(e7"V7), where n is a

y . . b
natural number. Following Ramanujan. set a, = k2.

i

And
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For k =0.5 and n =4, we obtain:

((((4(((0.5 *e~(-2P1))*2))) * (1-((0.5 *e*(-2P1))"2))"-2))))*-1/24

4[|:|5 f—Z.-‘r'lZ -1/24
[[1 —(0.5e72 2P ]

More digits

1.688092...

This result is very near to the Hausdorft dimension 1,6826

Forn=4 and g,=1,688092..., we have that:
[((2)1/4)))] / [((1.688092)*(e”\(4P1))))]"1/24]

V2

Y 1.688002 47

Enlarge Data Customize A Interactive

More digits

0.68926560...

This result is very near to the Haudorff dimension of Asymmetric Cantor set 0,6942
and 1,688092 is very near to the Hd 1,6826

More

V2 1.16354

24 f ;
v 168809 i e 101685 (1K 142k
3 (Mg &)

Enlarge Data Customize A Interactive
V2 1.16354

| ~
{-14k)2 ]1'5 3o -1 fl1ezk)

4 (2

Y 1.68809 47

74



V2 1.16354

E-tlll 1-68809 {“4;[ 2#[ bl l}lﬁ‘ Zz’;l T-"a'l'l_l‘:l."-Fl +2 k!
k=0 k!

Open code

Integral representations:
More

V2 1.16354

24
'\'II 1.588':'9 f‘4’T 2# 8 B”l,u'njl#z:ldr
e A4

Open code

Enlarge Data Customize A Interactive
VZ 1.16354

24 4 T
-\Ill 1.588':'9 L3 § zdflﬁj:ll 1'||l l—fz dr

Open code

V2 1.16354

24
\'II 1.68800 &7 24\/ g B”simry_.'mr
e

(@) 1H)] 7 T(((1/64)*(e”(Pi/2))))]"1/24]
Input: w

24/ L oni2
&g

Open code

Enlarge Data Customize A Interactive

Exact result:

\,’E L4

Decimal approximation:
More digits

1.324617506375501934471444314212710187621133840185559647559..

Open code
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This value is very near to the Hausdorff dimension of “5 circles inversion fractal”
1,328

mi48
v 2 & Is a transcendental number

Now, we have that for 64g,, =G, * g,; 2= (G, * g,)/64:

(1.324617506375591934471444314212719187621133840185559647559 *
1.688092)/64

More digits

0.034938690868321652185090146488562149357339610414789402446...

Linear form

28 + 1
l 1
& 1
1+
- 1
A 1
1+
1 1
g 1
3+
l 1
s 1
12+ 1
24+

10+ 1

(3Pi)/2 *

In(((1.324617506375591934471444314212719187621133840185559647559 *
1.688092)/64))

3

1
lug[ 64 1.324617506375591934471444314212719187621133840185559647559
1.588092]
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e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Result:
More digits

-15.806109...

Series representations:
More

lcg[ !

64
1.32461750637559 19344'?14443 14212719 18?62113384[) 1855596475590000

1)F (—0.965061)"
1.533(39][3m=_—;r2‘[ il 9 )

Open code

Enlarge Data Customize A Interactive
1 [ =
0
%64
1.32461750637559193447144431421271918762113384018555964755900"

arg(0.0349387 — x)
00 1.688D9][3n}= 32 | 2B : +
fl'
3 i S[ 1)* (0.0349387 - x)* x7*
~Z rlogix— =
J‘T gix) - 2 i
Open code
1 1 [ 1
o
%\ 64
1.32461750637550103447144431421271018762113384018555064 75500000
—T + arg[ D—'DM@BS?] +argiz;
1.68809] (3m=3in |- a e
2m
3 & (-1)F (0.0349387 — 20 z5*
Efrlﬂg[ﬁj}—ifr; 3
Integral representation:
1
lc: [
#l6a

1.32461750637550103447144431421271918762113384018555964 75520000
37 003493871
1

Open code

This result -15,806 is practically equal to the black hole entropy (see Table)
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-0.688092 +

In(((1.324617506375591934471444314212719187621133840185559647559 *
1.688092)/64))

-0.688092 +
1
lng[ 6a 1.324617506375501934471444314212719187621133840185559647559

1.688092]

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

-4.042252...

Note that:

{ 4.042252

Enlarge Data Customize A Interactive

More digits

1.592971...

This result is very near to the Hausdorft dimension 1,5849

More

1
~0.688092 + 1 [—
92 + log aa

1.3246175063755919344714443142127191876211338401855596475590000

&~ 1 (-0.96506 1)
1.533(:19]:-'::'.533092_2‘[ ;o : )

k=1

Enlarge Data Customize A Interactive

1
-0.688092 + 10g[5—4

1.32461750637559193447144431421271918762113384018555964755900".

arg(0.0349387 - x)
00 1.63309]:—0.688092+2m i . .
i

&, (-1 (0.0349387 - x)* x™*

log(x) -
g :.:ZI k
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Open code

1
-0.688002 + ln::g[lﬁ—4

1.3246175063755010344714443142127191876211338401855506475590000
arg(0.0349387 - zq) 1
1.533(:9} — _0.688092 + J lag[—]

2
arg(0.0349387 — =) o 1y (D. D34933? zo ) 25
lng[z.;.H{ g 0 Jlng[z.;.} 2‘ s
2
k=1
Open code
0.688092 + 1 [l
-0, og| —
el 7
1.32461750637559193447144431421271918762113384018555964 75590000
"0.0342387 ]
l.ESSDQJ — _0.688092 +J - at
1

The result -4,042 is in the range of the mass of hypothetical dark matter particles with
minus sign.

512 * In (((1.324617506375591934471444314212719187621133840185559647559
* 1.688092)/64))

212

1

lng[a 1.324617506375591034471444314212719187621133840185559647559

l.ﬁEEDQE]

Open code
e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive
More digits
-1717.3301...

More

5121 [l
o G
®| 64

1.32451'?5CI53?55919344?1444314212'?1918?52113384D18555954?559DDDD
o b 0955061}

l.ﬁSSGQ] _ 512 2‘

Open code
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Enlarge Data Customize A Interactive

1
512 10g[5—4

1.32461750637559193447144431421271918762113384018555964755900".

arg(0.0349387 — x)
00 1.533[39]:10241”{ B . :
m

= (—1)% (0.0349387 — x)* x*
512log(x) -512 3 ; } i

k=1

1
512 10g[5—4

1.3246175063755919344714443142127191876211338401855596475590000
argi0.0349387 — zp) 1
1.53309} — 512 { J lag[ ]+512 logizo) +

bty
@ (=1 (0.0349387 — z ) =5~
Jlng[z.:.}—SlZL ladicn.

T

arg(0.0349387 — z)
12{ g 0

T e k
5121 ( =
ow| —
®| 64
1.32461750637550103447144431421271918762113384018555064 75500000
"0.0340387 1
l.ﬁSSDQJ =512 [ E dt
J1

The result -1717,33 is practically in the range of the mass of the candidate “glueball”
fo(1710) with minus sign.

16 - 252 * In

(((1.324617506375591934471444314212719187621133840185559647559 *
1.688092)/64))

1
16 - 2571 [—
8l 6a

1.324617506375591934471444314212719187621133840185550647559
1.688092]
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e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Result:

More digits

2112.3503...

Series representations:
More

1

16 - 257 Io [—
Elea

1.32461750637559103447144431421271918762113384018555964755900"

@ (1) (-0.965061)F

oo 1.688[39] =16 + 625

k=1 i
Open code
Enlarge Data Customize A Interactive
1
16 - 25° lo [—
%64

1.32461750637559193447144431421271918762113384018555964 7559
arg(0.0349387 - x)
0000 l.ﬁEEDQ] =16-1250ix 5 -
s

@ (~1)* (0.0349387 - x)* x*
625 log(x) + 625 )’ 3 }

k=1

Open code

1
16 -257 1 [—
%l 64

1.32461750637550103447144431421271018762113384018555064755900-
arg(0.0349387 —zg) 1
00 1.588!39] —16- 525{ ch: [ ]-

arg(0.0349387 —zq)

T

@ (-1)% (0.0349387 — 201" z°
625 ol
; k

i oty

625 log(zg) - 625 { Jlng[zu} +

=1

Open code

Integral representation:
16 - 2521 [ -
— D —
%64
1.32461750637550103447144431421271918762113384018555064755900"
*0.0340387 1
oo 1.588D9] =16 - 5EEJ =
1

Open code

This result 2112,35 is practically equal to the rest mass of strange D meson
2112.3+0.5
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8-27°2 *1In
(((1.324617506375591934471444314212719187621133840185559647559 *
1.688092)/64))

1
§_2721 [—
Bl 64

1.324617506375591934471444314212719187621133840185559647559
1.683092]

Open code

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

2453.1830...

More
1
ge271 [—
%l 54
1.32461750637550103447144431421271918762113384018555964755900"

&, (-1 (-0.965061)*
00 1.68809) =8+729 ) e

k=1 k
Open code
Enlarge Data Customize A Interactive
1
8272 lo [—
#l64

1.324617506375591934471444314212719187621133840185559647559"

are(0.0349387 - x)
0000 l.EEEDQJ: 814585 |22 . .
i

@ (=1% (0.0349387 — x)* x*
729 log(x) + 729 )’ . }

k=1

Open code
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1
geg7 1 [—
8| 6a

1.32461750637550103447144431421271018762113384018555064755900"
arg(0.0349387 —zg) 1
00 1.533(:9] _8-720 { J Lag[ ]-

2rm 2;
arg(0.0349387 —zq)

729 logiza) - 729 { = Jlng[zu} +
FiB
@ —1 (0.0349387 — 2 ) z5*
720 L He g

k=1 &

1
§_2721 [—
8| 6a

1.32461750637550103447144431421271918762113384018555064755000",
"0.0340387 1
0o 1.633[39] =8-720 [ =
1

This result 2453,18 is very near to the rest mass of charmed Sigma baryon
2452.9+0.4

((18-272 * In

(((1.324617506375591934471444314212719187621133840185559647559 *
1.688092)/64))))*1/2

1
18 - 2721 (—
( % 64

1.324617506375591034471444314212719187621133840185559647559
1
1.533(392}] ;

e logixiisthe natural logarithm
Enlarge Data Customize A Interactive
° More digits
1231.5915...
° More
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[18 =g lug(i

1.3246175063755919344714443142 12?19 187621 13384() 1855596475"

720 = l]- 0. 55':”51
590000 1.583(:9]] 9+—92‘[ -l dnadal)

Ba |

Open code

Enlarge Data Customize A Interactive
1 1
= 18-27°1 (—
2 [ %64
1.324617506375591934471444314212719187621133840185559647".
5590000 - 1. EBBDQD _

0.03409387 - 7201
5. ?Egmrrg[ 9 x}J 9 ;g[x} .
720 S‘[ 1/ (0. 034938? o xk
2 P k

Open code

[18 =g lug(i

1.32461750637559103447144431421271901876211338401855596475
590000 1.583(:9]] _
729 | arg(0.0349387 - zp) 1 729 log(zg)
= )
2 25 2 2

729 | arg(0.0349387 — =) 729 & (-1 (0.0349387 -z 2
—{ Jlug[z.;.H—L
2 21 g = k

B3|

Open code

Integral representation:

1 1
~(18-27% 1o (—
2 [ #l64
1.32461750637559193447144431421271918762113384018555964 75"
7209 roo340387 ]

590000 I.ESSGQD e B8 g
2 1 t

Open code

This result 1231,59 is very near to the rest mass of Delta baryon 1232+2

(((192 + 3372 * In
(((1.324617506375591934471444314212719187621133840185559647559 *
1.688092)/64))))*1/2
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Input interpretation:
1
192 +33% 1 [—
( i ("
1.324617506375591934471444314212719187621133840185559647559
1
1.588'392}} 3

Open code

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Result:
More digits

-1730.3404. ..

Series representations:
More

: 182 +33° 1 :
2[ % Dg[m
1.3246175063755010344714443142127191876211338401855506475".

1089 &, (-1)F (-0.965061)
590000 1.688&9}}:95_ QL[ I k‘? y

2 k=1

Open code

Enlarge Data Customize A Interactive
L (192 +33? L::g(i
2 64
1.324617506375591934471444314212719187621133840185559647".
5590000 l.EBBDQD _

arg(0.0349387 - x}J 1089 log(x)
+ -—

2 2
1089 & {—1)* (0.0349387 — x* x*

5 2‘ > for x

k=1

95+10891ﬂ

Open code

1
182 +33° 1 [—
[ T
1.3246175063755010344714443142127191876211338401855506475",
590000 1.588&9]}=

B3|

1089 | arg(0.0349387 — =) 1 1089 logizg)
96 + { Jlng — [+ ——+
2 2 % 2
1089 | arg(0.0349387 — =) 1089 &, (-1)F (0.0349387 — z)* zg*
{ Jlng[z.;.}—
2 27 a = k

Open code
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1
[192 +33 1c:g(E

B |

1.3246175063755919344714443142127191876211338401855596475".
10809 ono340387 ]
590000 1.533&9}} — 96 + [

w1

-1730.340361197847328139773921445265505419516178646432

Linear form

-1730 +

-2+

-1+

1
-15+
-b+ 1

-35+

The result -1730,34 is practically in the range of the mass of the candidate “glueball”
fo(1710) with minus sign.

We have the following interesting formula:

sqrt((((((1.93%1088%2.03*10788) * (((1/(6*10°54)))/(6*1087)))*744%10-3 )))))))

1

& 1054
J1(1.93 10%8 2,03 10%%) 21| 744 107
Enlarge Data Customize A Interactive
More digits

8.9983204745932332600084014012261948518232983080869386... x 10'°

89.983.294.745.932.332,6 <9 * 10'°
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TABLE 1. The cntropy of the universe including the Gibbons-Hawking entropy of the cosmic cvent horizon as well as the
entropy of the dominant components contamed withm the cosmic event horizon. See Egan & Lineweaver (2009) for desails.
Component Entropy S [£]

Cosmiac Event Horizon 2.6-+0.3 x 10122
SMBHSs 1_21'},-} % 10103
#Stellar BHs (42 — 140 M=) 1.2 < 109892
Stellar BHs (2.5—15 M) 2.2 < 1096'%3
Photons 2.03-L0.15 < 1088
Rehiec Nenfrinos 1.93+0.15 % 1088
Dark Matter 6 =< 1086=£1

0.2
Relic Gravitons 2.3 x 108831
ISM & IGM 2.72.1 % lO'EU
Stars 3.54+1.7 % 1078
Total 2.6 403 <10

We have calculated the value of ¢” inserting in the above formula the following
components: the Relic Neutrinos, the Photons, the inverse of Cosmological Constant
6 x 10* eV* | the Dark Matter multiplied 744 * 107 , where 744 is a coefficient of the
well-known g-series of Monstrous Moonshine

j=q' +744+196884q + 21493760 + ...

If the universe is described by an effective local quantum field theory down to the
Planck scale, then we would expect a cosmological constant of the order of Mﬁl (

6 % 10* eV*in natural unit or 1 in reduced Planck unit)

Ramanujan Mock theta functions
From:

Mock Theta Function and... Youn-Seo Choi -School of Mathematics
Korea Institute for Advanced Study - Oct. 17. 2008
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el f‘@ ”hﬁ_gzlh,tﬁ*-f-l
it 1T gy 5
Ry S UV SrPY W R L T T

wreep Bl “”‘('“’J—“ ’5!3’"'“57“

%E{;Dﬁ _'!*U;‘ f‘x&fh‘ﬂf vt 4 ;5"!( HI) 520, < p 0.
Tr s st 37 T (’4*'5'-&4 T
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o yre -t T)"(;a Y 5’"%’*“)‘ £34)

\ C‘+ w‘kﬂ v*’;‘w?"f :
W}‘”“ﬁ"* W?;&.}—r 3TREYY) +X‘.b€/‘ * ‘3(\r-ﬂ+ 1) =
=X \H’ﬂﬁ'—-ﬂ-[ﬂ}j; q-+;*

- qTr o
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PNy S ) 3 T 7o ;
1%&1: _'_: & N

See below egs. (7) and (8)
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/ 24 g~ { x
dx + —esni(—e~n)
0 v

27X $+vr_ n
cosh \FJF
5 5 n i [ "
_ +fe (—eT) V5+1 B (e )

and

/""" g~ o .
dx + —=esn(—en)
o gosh 222 il= s Vv

—

5- V% e 20t VE-1
—— w —
2 " 2v/n

(Equations (7) and (8))
¢ = 1.08094974; v =-1.08185 and for n = 0.5, we have:

((sqrt((5+sqrt(5))/2)) * e*~((0.5Pi)/5)) * (1.08094974)* (-e*(-0.5Pi)) -
(((sqrt(5)+1)/(2(sqrt(0.5))) * e (-Pi/2.5) * (1.08094974) * (-e"(-Pi/0.5))

[.\;I é [5 +45 ] ”-5”-‘-"5] 1.08094974 (- 77 -

V5 +1 ' ; -
—— 125 ,1.08094974 (- ™0%)
2405
Enlarge Data Customize A Interactive
Fewer digits
More digits

-0.31087322561542081575068142201814385506616647123405200398...
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,J 1 ™25 (35 4 1)1.08095 (—e /03
(1.08095 [_f-cu 5n 5[5_'_\]!_] g3 _ (I +1) (—e ) _

240.5
w (- l}k -1 (5 —2-'|;j|]"llc Zak
—[[1D8D95 0—311 [—D.S fD.EuT e fD.IS:r le.‘_l z [ z}kk1 .
k=0 '
"N Z Z che (2] (-2)

/
/

1 2
[D-S —En}kl (5 [5 +-\I{E] _ZDJk zakl _kﬂ]
o (-1F (-2 05 -z 5F )]
V Zo Z for not (|zpeR and —ee = zp = 0))
Interactive

k=0 k!
1 - 25 (V5 +1)1.08095 (-0}
[1 DEDQS[ —CISJT 5{54_\{?] F—l,-S-:D.sn]_'f‘ [{ + 1] [ e )]

Enlarge Data Customize A

2v05
arg(s —x
—[[1.08095 b [-0.5 267 _ .5 067 Exp[znl—gz }”1.."1"
m
k k ki 1
@ (-1y 5-x)x [—Z}k 5 [ {arg[ﬂ.S—x}J]
+ & EXP R |
& ke 2
arg[ X+ = [5+\"'_1} . ol 1
k1 +k
11 +k2
Exp[ur E;T *'q'l" Z Z eyt (=1
ky =0k =0

—

1 1
(0.5 — x)1 x*1%2 [_—] [_
k1

), il ez

k ko[ 1
Exp(m[argmﬁ-x}“@i[—1} (0.5 —xf x™* (- ), .
2 o k1 '
R and 0

90



0 1 | g3 (V5 +1}1.08095 [—r'"-"':"s]-}
1.08095 (- 22" Z|54+45 ] eH305M - !

o112 laig0.5 -z )2 m)

1 J— 12 [argl0.5 —=g W2 o]
o]

~||1.08095 ¢ 37 [—
Ep

1 41/2 largiS—zq 12 7))
B 0.6
0562755 -05e [—J

Ep

1k [_1 ok _k
141/2 |arg(S-zg W2 )] -1 2}k (5 - %) %o
Zg o +

k=0 :

2 4 [ 1 }1.-'2 |argi0.5 —=q W2 mjf+1/2 lalgll é— I: 54V 5 :|—z|:| ]II."I-:E :r]l
£ L

Zn
3/241)2 [argi0.5 ~zg (2 M) +1/2 |E|.Lg|: L(54vF )-zg )iz m]
= 2 .
-
k]_:ﬂkg:ﬂ
_qftka (1) (L1 - ' B
(-1) [Z}kl[ E}kEID.S 20} (7 (5+¥5)-z0) ? 0
kytky!
ki 1 ok ok
.-"[w -1y [_Z}k (0.5 —=p)" =g
,."I [
k=0 k!

And

((-sqrt((5-sqrt(5))/2)) * e*((0.5Pi)/5)) *(-1.08185) (-e”(-0.5Pi)) + (((sqrt(5)-
1)/(2(sqrt(0.5))) * e (-Pi/2.5) * (1.08094974)* (-e"(-Pi/0.5))

Input interpretation:

1 |
[- 5[5-@] H”-S”-‘-"-‘] (-1.08185) (—e %) +
V5 -1

2405

Open code

e 1 1.08094974 (-e710)

Enlarge Data Customize A Interactive
Result:

Fewer digits

More digits

-0.36246598714811696421206529235340453244872671986036956145...

Series representations:
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(~1.08185 (¢ 7)) [_\/ é (5-v5) ]fm.sm,-'E .

/23 (V5 _1)1.08095) (- 1) £ /%3
[ { i ' = -|[1.08185 7"
o (-1 (- 2], 620 5"
+

2v0.5
[ 0.499584 ¢4 + 0.499584 47 \/ 5 .
k=0 =
all
2hy\ 20y

“Nu' 3 Y o qukz

ky =0kq=0
/

(0.5 - z) [% (5-+s) —mjkz zg“l*z] ;

@ (-1F(-2), 0.5 -z0)* z*

= £k

k=0

((zoeR and -«

Enlarge Data Customize A Interactive

1 [5 _‘J{E] ]0‘0'5"3"5 "

-0.5m &
(-1.08185(-¢ )) [-\’ 5

(™25 (V5 - 1)1.08095) (1) &™/05
2+0.5 a
argis-x
[[1 08185 ¢ 2 %7 [—D.499584¢=°'4" +0.499584 ¢**" exp[m {—gg }J]\G
iy

k k& f 1

G [_2 }k S [ arg(0.5 - x)
+ & EXPlim \‘ E—JJ
T

LT
=0
arg[x+ (5 - v’_}}]
\',_ Z Z (—1)f1*<2
J!‘51"!{2

EXP[!}T
k]_ =|:|k2=|:|

), 3 6-E )

1
(0.5 —x)°1 x1°%2 [——] [——
20 V2

o (=1 (0.5 —x)f xF [‘El}k ]]
for (x

2

ol EE E

 and x
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[— 1.08185 [—f_D'S’T]] [_‘f é {5 by “J'IE] ]P-:EI.SHJ.-'E 4

(™25 (V5 -1} 1.08095)(-1) ¢ "/05
2105 -

- 1 y U2 l2egl03-mN2m 1 112 |argio.5—zqWizs
- 1.081&5f2-8"[z_] o A0 SN R
0

~0.499584 ¢°*7 \[ 79 +0.499584 (>4 [i ]1"'2 et
g

3 1 3 k&
zl+1_.'2[alg-:S-z,:,]_.'-:zxr]J o (~1) [_2}.!.; S Zo) %o

o -
1
k=0 k! .
F2'4’T {i ]1_-'2 [arg{0.5—=n )2 :r]j+1_.'2|a|g|:1§|:5_,;'_5 ]‘ZEI ]I.".':z"'-‘l
q
3/2+1)2 largi0.5 -z (2 m|+1)2 |arg( L (5-vF Jzq /2 m)|
z 2 /%0)
El? o
ke =0 ke =0
— kl"'kﬂ _l _l. - kl l e |l'_ - kE _kl_kz
1) [Z}kl[ 2JHJLCE[D.S 20} [2 (5-V5)-z)? 2
kytky!
k_ 1 R
[, U (-2) 05 -20) %
/ 1
e k!

Note that:

-0.310873225615420815750681422018143855966166471234052 -
0.362465987148116964212065292353404532448726719860369

Open code

Enlarge Data Customize A Interactive

-0.673339212763537779962746714371548388414893191094421

Open code

-0.673339212763537779962746714371548388414893191094421

Note that -1-0.673339 = -1.673339 that as absolue value, is very near to the
Hausdorff dimension 1,6667 = In(32)/In(8) and that 0,673339 is a good
approximation to the Hausdorff dimension 0,6942 that is the Asymmetric Cantor set.
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° Linear form

-1+

-2+

-16+ 1
-3+

-7+ 1

-3+ 1
-2+

-1+ 1
-5+

-1+

-l+——————
P

o e

We have:

e * [((1/-(-0.673339212763537779962746714371548388414893191094421)))]

1
P[_—D.6?3339212?ﬁ353???9952?46?143?1548388414893191094421]

Open code

Enlarge Data Customize A Interactive

° More digits

4,03701696994980631018541928627816563053920043314063...

Note that:

{ 4.0370169

Open code

Enlarge Data Customize A Interactive

° More digits

1.5922827...
This result 1,5922827 is a good approximation to the Hausdorff dimension 1,5849

and the inverse:

1
v 4.0370169

Open code
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More digits

0.62802916...
Thence 0,62802916 is a good approximation to the Hausdorff dimension of Cantor
set 0,63009...

Linear form

4 +

27 + 11
68+ 1
3+
8 l
L 1
1+
1+

20+ 1

118+ 1

This result is 4,037 is in the range of the mass of hypothetical dark matter particles.

We have:

sqrt(13) In((1/ -(-0.310873225615420815750681422018143855966166471234052))

— 1
13 1o [— J
1“" g’ —0.310873225615420815750681422018143855966166471234052

Open code

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

More digits

4.21261824869160308863731338142036955875936560433069...

More

95



yis

1
lo g[—

-0.3108732256154208157506814220181438559661664712340520000 J B
log(3.216745340549505215371378432463763184525005155216763464)

Gag(;

1
2
k

Open code

Enlarge Data Customize A

EE)

1
].U [— J:
8| ” 0.3108732256154208157506814220 18143855966 1664712340520000
4 12 [103’[2.215'?4534(:'5495(:'52153?13?8432453?53184525(:'(:'5155215?53454}—

Interactive

1&

(- 1}.’-: f—EI.'.?‘.C‘EIIIAKIDS?EAI?CI&IS 1571424119438 190055040 198047401 (0988436 k

s
p ]Z B
k=0

—
E o SRR
“—

Open code

NEE)

1
lo g[

3 —D.31D8?322551542[)815'?5[1”581422[)181438559551554?1234D52DDDD] B
3 12 [lag[E.E15'?4534(35495(352153?13?8432453?53184525[)[)5155215?53454}—

o (- 1}.’-: f—D.?‘DEﬂMDS?EJﬁEI&IS15'?142411943819995694019894?49160988436#:
2 ;
k=1
)

P (L _1

2 12 2k

k=0 &l

Integral representations:

NET)
lo g[— -

—D.31D8?322551542D815'?513681422[)181438559551554?1234D52DDDD] B
m J-E:.z 167453405495052153713 78432463763 1845250051552 16763464 1
1

Open code

Enlarge Data Customize A Interactive
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Uria-lng[

1
© -0.3108732256154208157506814220181438559661664712340520000 J

v 13
2im
; 7 7. T (v n n] 2 7. L=}
{,J oy F—U.'?Q‘EDIUJDS. 4704815714241 1943 B 19905 G240 19804 7401 0988436 s !—[_5}2 !—[l +5)
o gty Irl-s)

ds foi

This result is 4,2126 is in the range of the mass of hypothetical dark matter particles.
Note that:

(((4.2126182))*1/3))

V 4.2126182

More digits

1.6150428. ..

This result 1,6150428 is a good approximation to the Hausdorff dimension 1,61803
of golden dragon

sqrt(17) In ((1/(-(-
0.362465987148116964212065292353404532448726719860369)))

Cxm— 1
17 1 [- ]
“UII o8 —0.3624605987148116964212065202353404532448726719860369

e lomix)isthe natural logarithm

Enlarge Data Customize A Interactive

More digits

4.184229172405609102314046345562772277302159038163279. ..

More
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V17

1
lo g(

-_—D35245598?148115954212D552923534D4532448?25?1985D359DDDD]:
log(2.758879551342187415307606438400576615115288209959761472)

gt

1
2
k

Open code

Enlarge Data Customize A
y 17
g 1 )
og|— —
X -0.3624659871481169642120652923534045324487267198603690000
y 16 PagHJTSEETQSS134218?41530?6054384005?55151152882D9959?514?2}—

Interactive

1&

(- 1}.’-: fﬂ.5646?698??6684??4685l5983 15740360022 63880B03 76480111184 &

p ]i 167
k=0

—
E o SRR
“—

Open code

V17

1
o -
e -0.3624659871481169642120652923534045324487267198603690000
y 16 chHHTSEETQSS134218?4153D?5D54384DD5?55151152882D9959?514?2}—

i (— 1}.]!: f—U.EMﬁTﬁQET?6684??4685|5983 1574036002 2A3886R03TE480111184 &
k=1

k |
o (-5 3k

k=0 &l

Integral representations:

V17

1
lo g[—

-0.3624659871481169642120652923534045324487267198603690000 ] B
1JF1?;'»[‘2.?588?955134218?41530?6064384005?6615115288209959?614?2 I
1

Open code

Enlarge Data Customize A Interactive
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\,"'E lo g[

1
© —0.3624659871481169642120652923534045324487267198603690000 ]

v 17
- 2inm
{'J'u.l-i-]' F—U.EME?E@S??6534??46356.03315.-4036;92253335@]3?64301111345 i-[_ﬂz I—[l +3)
o gty Irl-s)

ds foi

This result is 4,1842 is in the range of the mass of hypothetical dark matter particles.
Note that:

(((4.184229))"1/3))

3 4.184229

Enlarge Data Customize A Interactive

More digits

1.611407...

This result 1,611407 is a good approximation to the Hausdorff dimension 1,61803 of
golden dragon

(4.21261824869160308863731338142036955875936560433069)"1/3

13.:'; 4.21261824869160308863731338142036955875936560433069

Enlarge Data Customize A Interactive

More digits

1.61504279600340171926075018400507186322824426760482 .
Note that:

(1.61504279600340171926075018400507186322824426760482 * 10"3)+55

1.61504279600340171926075018400507186322824426760482 - 10° + 55
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Enlarge Data Customize A Interactive

1670.04279600340171926075018400507186322824426760482

Furthermore we have:

(1.61504279600340171926075018400507186322824426760482 * 10"3)+(27*4)

1.61504279600340171926075018400507186322824426760482 - 10° + 27 - 4

Enlarge Data Customize A Interactive

1723.04279600340171926075018400507186322824426760482
(4.18422917249569102314946345562772277302159038163279)*1/3

E,"I 4.18422917249569102314946345562772277302159038163279

Enlarge Data Customize A Interactive

More digits

1.61140666031711163201746792557793237599163192097148. ..
Note that:

(1.61140666031711163201746792557793237599163192097148 * 10"3)+55

1.61140666031711163201746792557793237599163192097148 - 10° + 55

Enlarge Data Customize A Interactive

1666.40666031711163201746792557793237599163192097148

Furthermore we have:
(1.61140666031711163201746792557793237599163192097148 * 1073)+(27*4)

1.61140666031711163201746792557793237599163192097148 - 10° + 27 - 4

Enlarge Data Customize A Interactive
100



1719.40666031711163201746792557793237599163192097148

The results 1723,0427 and 1719,406 are in the range of the mass of f(1710)
candidate glueball

The results 1670,042 and 1666,406 are very near to the rest mass of Omega baryon.

Now:

P1*0.67333921276 In
((1.61140666031711163201746792557793237599163192097148 * 10"3) *
(1.61504279600340171926075018400507186322824426760482 * 10"3))

r»0.67333921276
log((1.61140666031711163201746792557793237599163192097148 ng]
(1.61504279600340171926075018400507186322824426760482 103]]

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

More digits

31.248018010...

More

x0.673339212760000
log((1.615042796003401719260750184005071863228244267604820000 lCIB]

1.611406660317111632017467925577932375991631920971480000
103] = 0.673339212760000

log(2.602489718177051769890916367214143839978082841352207266 x
m“} - 0.673339212760000 r

@ L1}k o-14.7719791287149656189103 132785558403 77162308904702799353 k
k
k=1
Enlarge Data Customize A Interactive
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x0.673339212760000 log|
(1.615042796003401719260750184005071863228244267604820000 103}
1.611406660317111632017467925577932375991631920971480000

1
10%) = 1.34667842552000 i =° b—arg[
T
2.602490718177051769890916367214143839978082841352207266 x
105 x” +

« 9
0.673339212760000 r logix) — 0.673339212760000 Z E[— l}k
k=1
[2.5(3249(3?181??[1'51?5989[)91535?2141438399?8'3828413522[)?266 ®
106 —xk x"k forx <0

Open code

x0.673339212760000
log((1.615042796003401719260750184005071863228244267604820000 103]

1.611406660317111632017467925577932375991631920971480000
1

10%) = 1.34667842552000 i n° [- o |~ +arg(
T

2.6024907181770517698909163672141438399780828413522072
66 % 10° ,-"' z.;.} +arg(zy }}J +

L)
L1
0.673339212760000 r logiza) - 0.673339212760000 « 2‘ k (- l}k
k=1
[2.602490?181??05 1769890916367214143839978082841352207266

IDE‘ —En }k z.ﬁk

Integral representations:
x0.673339212760000
log((1.615042796003401719260750184005071863228244267604820000 1C|3]

1.611406660317111632017467925577932375991631920971480000
10%) = 0.673339212760000 «

*2,B0Z400718 177051 THOB0001 63 67214143 830078082841352207266x100 |
J —dt
1

Open code

Enlarge Data Customize A Interactive
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r0.673339212760000 log|
[1.615042796003401719260750184005071863228244267604820000 lCIB]

1.611406660317111632017467925577932375991631920971480000
10%) = 0.336669606380000

I
i ~14. 7712701287 1406561 80103 132 785558403771 A2 30 8004702 700353 5 2
[Jw+:r £ I(—sy
o i oy [(1-3s)

ds fol

Il +s)

This result 31,248 is very near to the value of black hole entropy 31,346
Now:

((((54* In ((1.61140666031711163201746792557793237599163192097148 * 10"3)
*(1.61504279600340171926075018400507186322824426760482 * 1073))))-16

54 log((1.61140666031711163201746792557793237599163192097148 103}
(1.61504279600340171926075018400507186322824426760482 1D3]] -16

Open code

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

781.6868936999656713912981415000634157712595841186551...

More
54 log((1.615042796003401719260750184005071863228244267604820000 - 10°)
1.611406660317111632017467925577932375991631920971480000
10°)-16 = -16 +
54log(2.602489718177051769890916367214143839978082841352207266 x

10°) -
0 l]-k o 14. 771970128 7140656180103 132785558403 7716230 8004702 700353 k
54 ),
k
k=1
Open code
Enlarge Data Customize A Interactive
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54 log((1.615042796003401719260750184005071863228244267604820000 1D3]
1.611406660317111632017467925577932375991631920971480000

1
10%)-16 = -16 + llﬂlﬂzn{—arg[

! 2
2.602490718177051769890916367214143839978082841352207266 x

© ]
& k
10 —xJ 54logx)-54 % (1)
)|+ g(x) kl—‘l k
(2.602490718177051769890916367214143839978082841352207266 x
106_1;*:1,—.'-: forx <0

Open code

54 log((1.615042796003401719260750184005071863228244267604820000 103]
1.611406660317111632017467925577932375991631920971480000

1
1D3}—16=—15+54{—

i

arg{E.ﬁDE‘l-Qﬂ?lE 177051769890916367214143839978082841352207266 x

: 1 1

10 —z.;.}J 10g[—]+54 log(zg) + 54 {—

ZD 2 T
arg(2.602490718177051769890916367214143839978082841352207266 x

o
; " 1
& k
107 — 5 ch: (Zq)— 54 E —(-1y
D} Al k_lk

[2.5[)249'3?18 177051769890016367214143830978082841352207266 %

1DE' - Zp }k zak

Integral representations:
54 log((1.615042796003401719260750184005071863228244267604820000 103]
1.611406660317111632017467925577932375991631920971480000

10°)-16 =
2. 602490718 17705 1 7H8000163472 14143839‘9?808284135220?266)&106 1
-16 +54 I - dt
1 £
Open code
Enlarge Data Customize A Interactive

54 log((1.615042796003401719260750184005071863228244267504820000 1G3]
1.611406660317111632017467925577932375991631920971480000

27 (i
10%)-16=-16+— [ ™7

PIT S cady
= 7 7 7
o LA TTI9T91IET 142656189103 132785558403 7716230 8904702 720353 5 r[—5}2 r(l+s)

Il -s)
ds for 0

This result 781,68 is very near to the rest mass of Omega meson 782,65
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Now, we have:

—3 0 [ i o=
al /4 s
4@ = 7=y T TVIOVOITT)
‘29 ;
i 3 e L
'*‘Kr*y}"'”_“' v }T'_' 1977?-"1' L ;j
a ?ﬁ
?U,-"'.r'f} ‘——h L =y =JG-v=20-v7)
v =)
—F- -—E'- }f' 'E_._‘]af-u’?ﬁ\_—‘_fr_*’-j | =Y .J

Now, we have calculated new values for ¢ and y. We have obtained ¢ =-0.0818492;
v =-0.005756894276. 1f we take n = 16, we have, from the egs. (7) and (8):

((-sqrt((5-sqrt(5))/2)) * e (16Pi)/3)) *(-0.005756894276) (-e(-16Pi)) + (((sqrt(5)-
1)/(2(sqrt(16))) * e*(-Pi/80) * (-0.0818492)* (-e*(-Pi/16))

Input interpretation:

Tr = o
[—\I 5 [5 = '\;"5 ] ff-lem,-s] [—D.DDS?SEIEEM-E?E:}[—e'16”}+

V5 -1 _, .
e . (-0.0818492) (- %)
24/ 16
Open code
Enlarge Data Customize A Interactive

Result:
° More digits

0.00999168...

((sqrt((5+sqrt(5))/2)) * e*~((16Pi)/5)) * (-0.0818492)* (-e"(-16Pi)) -
(((sqrt(5)+1)/(2(sqrt(16))) * e (-Pi/80) * (-0.0818492) * (-e*(-Pi/16))

Input interpretation:

[‘JI % [5 + \E] f-':lﬁ:rl-'S] [—D.D818492}[—r'16”}_

(-0.0818492) (- ™/*°)
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Enlarge Data Customize A Interactive
More digits

-0.0261586...

We have that:

12* 1/(-0.0261586+0.00999168)

1
-0.0261586 + 0.00999168

Enlarge Data Customize A Interactive

More digits
-742.256410002647381195676108992031244788741454773079844522 ...
And

28* 1/(-0.0261586+0.00999168)

1
-0.0261586 + 0.00999168

Enlarge Data Customize A Interactive

More digits

-1731.93162333951055612324425431683957117373006113718630388. ..

Where -742,2564 and -1731,93162 are results very near to the values of rest mass of
the Charged rho meson 775,4 and to the range of the mass of f,(1710) candidate
glueball (with minus sign).

1/((3*5%(-0.0261586+0.00999168)))

1
3.5(-0.0261586 + 0.00999168)

Enlarge Data Customize A Interactive

More digits

107



-4.123646722236092089553153303884061802660411919318377691401...

(((4.1236467))*1/3))

\ 4.1236467

Enlarge Data Customize A Interactive

More digits

1.6035918...

This result is about the mean of two Hausdorff dimensions: 1,5849 and 1,61803
(1,601465)

This result, -4,123646 is in the range of the mass of hypothetical dark matter
particles, with minus sign.

Now, if we take n= 0.5, we have, from the egs. (7) and (8):

((-sqrt((5-sqrt(5))/2)) * e*((0.5Pi)/5)) *(-0.005756894276) (-*(-0.5Pi)) + (((sqrt(5)-
1)/(2(sqrt(0.5))) * eA(-Pi/2.5) * (-0.0818492)* (-e*(-Pi/0.5))

Il — : :
[- [5— 45] f”j””ﬂ (-0.005756894276) (¢ ") +

V5 -1 ; ; i
e ™% 1 (~0.0818492) (- )
2+ 0.
Enlarge Data Customize A Interactive
More digits
-0.00188811...

((sqrt((5+sqrt(5))/2)) * e*-((0.5Pi)/5)) * (-0.0818492)* (-e"(-0.5Pi)) -
(((sqrt(5)+1)/(2(sqrt(0.5))) * e (-Pi/2.5) * (-0.0818492) * (-e*(-Pi/0.5))

M, — |
[“fl 5 [5 + 1'.,|"5 ] ,.v":':'.SJr].-5] [—|:|.|:|313492'|.[_I,-D.5;r] ~

V5 +1
v 0.5

e %% (~0.0818492) (- "7

| ]
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More digits

0.0235392...

Now, we have:

38 * 1/(0.0235392-0.00188811) — 27

1
- 27
0.0235392 - 0.00188811

Enlarge Data Customize A Interactive

More digits

1728.107941447751501250377703385834154308166471064505207423...

Linear form

1728 +
9+

1
3+
1+ 1
3+

1+ 1
1+

1+ 1
2+

12+ 1

40+ —1

This result 1728,1079 is in the range of the mass of f,(1710) candidate glueball.

-0.61803398 + In (-(-0.0235392-0.00188811)))

-0.61803398 + log{—(-0.0235392 - 0.00188811)

Enlarge Data Customize A Interactive

More digits

-4.289965...

Note that:

109

log(x) is the natural logarithm



(((4.289965))*1/3))

{ 4.289965

Enlarge Data Customize A Interactive

More digits

1.624867...

This result is very near to the value of the Hausdorff dimension 1,6309

Linear form

-4+

-3+ 1
-2 1
’ 1
.
-2 1
- 1
-1+
-2+

—4 1
-1+
6+ 1
-3+

-1+ 1
-108+

This result -4,289965 is very near to the range of the mass of hypothetical dark matter
particles, with minus sign.

8 In ((0.0235392-0.00188811)))

8 logi0.0235392 - 0.00188811)

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

More digits

-30.66160...

More

@ (1% (-0.978349)*
8 log(0.0235392 - 0.00188811) = -8 ' 2

k=1
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Enlarge Data Customize A Interactive

8 1og(0.0235392 — 0.00188811) =
arg(0.0216511 - x) & -1F (0.0216511 — xf x*

8 logx) -8 for ¥ < 0
Iz J+ N kzi k

16im

Open code

arg(0.0216511 - =) 1
J lng[

8 log(0.0235392 - 0.00188811) =8 { —]+ 8 log(zo) +

2x ety
arg(0.0216511 - zg) ® (-1 (0.0216511 — zo)* z5*
Jlng[z.;.}— 8 2‘
2 o k

Integral representation:

00216511 1
B log(0.0235392 - 0.00188811) = EJ E dt
1

This result -30,66160 is very near to the value of the black hole entropy 30,5963 wit
minus sign.

64*7* In ((0.0235392-0.00188811)))

Input interpretation:

64 . 7 log(0.0235392 - 0.00188811)

Open code

e logzixiisthe natural logarithm

Result:

More digits
-1717.049...
Continued fraction:
Linear form
1
-1717 + I
=20+
-3 1
N 1
-1+
-B 1
2 1
-1+
—4 1
N 1
—B0+ T
-1
N 1
-3+ T
-3+ 1
-7+ 1
9+ :
-2+
i
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This result -1717,049 is in the range of the mass of f,(1710) candidate glueball, with
minus sign.
2Pi* ((32 In ((0.0235392-0.00188811)))

Input interpretation:

2 (32 log(0.0235392 - 0.00188811)

Open code

e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive
Result:
More Idigits
-770.6100...
Continued fraction:
Linear form
1
=770 + : 1
-1+
-1 1
N 1
-1+
-1 1
i 1
-3+
-2 1
N 1
-2+
-1 1
N 1
-1+
-3 1
p 1
-16+
=1 1
N 1
-7+
L
Series representations:
More

@ (=1)F (-0.978349)
(2 7) 32 10g(0.0235392 - 0.00188811) = ~641 ! > J

k=1

Open code

Enlarge Data Customize A Interactive

arg(0.0216511 - x
(2732 log(0.0235392 - 0.00188811) = 128 n g 5 } -
Fig

@ (~1)F (0.0216511 - x)* x~*
64;r10g[x}—l54;r§»_‘ for x < 0
k=1 k

Open code
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—m+ arg[':'—":'zl's“l] +argizg)
0

(2m)32 log(0.0235392 - 0.00188811) = 128 |- 3 +
T

® 1)f (0.0216511 — zo) =z
54}T10E[ZD}—64}T2‘ : i fe il

k=1

00216511 1
(2m) 32 log(0.0235392 - 0.00188B11) = 54;rj E dt
1

This result -770,61 is very near to the values of rest mass of the Charged rho meson
775,4.

With regard the new values of ¢ and v, i.e. ¢ =-0.0818492; y =-0.005756894276.
If we take:

1/((sqrt(-In(0.0818492)))

1

\ —log(0.0818492)

Open code

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Fewer digits
More digits

0.632091962585199875651047762525061700985797860956664092317...

More

1 1

w,"l -log(0.0818402) V{I Zm (-1 (-0.018151F
k=1 k

Open code

Enlarge Data Customize A Interactive
1 1

Y ~log(0.0818492) V-1-1log(0.0818492) 5™ [

][- 1 -log(0.0818492)*

b =

Open code
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1 1

-1 (-1-logi0.08 13492:;-“4%]}{

v ~log(0.0818492) v -1-1log(0.0818492) 3=

Open code

Integral representation:

1 1

\'/ -log(0.0818492) \f'l_ﬂ:u.nsmwz rl dt

and

1/((sqrt-(In(0.0818492-0.005756894276)))

Input interpretation:

1

\ ~log(0.0818492 — 0.005756894276)

Open code

Result:
Fewer digits
More digits

k!

logix is the natural logarithm

0.623079188304050556144309601883832486635176228840268800996...

Series representations:
More

1 1

\ ~log(0.0818492 - 0.00575689) \/Z\, T
k=1

k

Open code

Enlarge Data Customize A Interactive
1

\ -log(0.0818492 — 0.00575689)
1

1

V-1-1og(0.0760923) 3™ [ 2 ][-1 ~ log(0.0760923)*
k

Open code

1

\ ~log(0.0818492 — 0.00575689)
1

1—1:"»:-1-1.3510.0?50923;:""1—% L

V-1-1og(0.0760923) ¥ @
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1 1

J -log(0.0818492 - 0.00575689) [ _ (00760923 1 44
h I

We obtain two results: 0,6320919 and 0,62307918 both a good approximation of
the value of Hausdorff dimension of Cantor set: = 0,6309 =

In(2)/In(3) = 0,63092975357145.....

We remember that: the Cantor set is uncountable. An uncountable set (or
uncountably infinite set) is an infinite set that contains too many elements to be
countable

Now, from:

SOME INTEGRALS OF THETA FUNCTIONS
IN RAMANUJAN'S LOST NOTEBOOK

SEunag Hwan Soxn

Dledieated to Bruce O Berndt

Theorem 3.2. for(<g < 1.

s g A O I PR [
l',flll“_- E i l = exp (I / ;—L[! }'.‘"_[lﬂil 2)
147 _“I )

J )

Ramanujan expressed Theorem 3.2 in terms of an indefinite integral, because
both sides tend to ~¢ as ¢ tends to 1—, To see this, we apply (2.5) to find that

vi=¢")  J(=¢". =¢")

;'IT (f T2 )
T — - a ™ A T EXP | — —
W —q ) fl—g., —q7) ‘\-" 2 !  12log g/

We have three cases:

((([(sqrt(1/3))* exp [-(Pi*2)/(12In(-e*-0.5)*(-21.79216)])))
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‘j E EXp| - 5
3 12 log(- 5 ) *(-21.79216)

e logixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

0.57623500... -
0.0067518710... ¢

And
7 *(0.57623509-0.0067518710 i*2)

7(0.57623509 + ¥ - (~0.0067518710))

° iizthe imaginary unit

4.080908727

This result is very near to the range of the mass of hypothetical dark matter particles.

Note that:

1

V4.080008727

More digits

0.6257694726...

This result is very near to the value of Hausdorff dimension 0,6309

(([(sqrt(1/3))* exp [-(Pi*2)/(12In(-e-0.5)*(0.61803398)])))

‘JI'I'T eXp| - 4
3 12 log(- 5 | - 0.61803398

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits
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0.5647126... +
0.2475497 ... ¢

And

sqrt(1.61803398)* 1/(0.5647126 +0.2475497 i*2)

1

v 1.61803398
0.5647126 + 0.2475497 i

. i iz the imaginary unit
Enlarge Data Customize A Interactive

More digits

4.010619...

This result is very near to the range of the mass of hypothetical dark matter particles.

And

1

—

\ 4.010619

Enlarge Data Customize A Interactive

More digits

0.6294040...
This result is very near to the value of Hausdorff dimension 0,6309

(([(sqrt(1/3))* exp [-(Pi*2)/(12In(-e-1.61803398)])))

(1

}'I'2
5 EXP| - 1 )
12 log(~ ~grasaes )

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

More digits

0.628575316... +
0.131948930...
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And
(((2.06))) * 1/(0.628575316 +0.131948930 i"2)

where 2.06 1s a Hausdorff dimension

1
2.06
0.628575316 + 0.131948930
° iizthe imaginary unit
Enlarge Data Customize A Interactive

More digits

4.147987416842567845358000841275851084231864796648158762953....

This result is very near to the range of the mass of hypothetical dark matter particles.

3,."I 4.147987416842567845358090841275851084231864796648158762953

Enlarge Data Customize A Interactive

More digits

1.606740756397494603979558161822044515749140386587878188313...

This result is very near to the value of Hausdorff dimension of golden dragon
1,61803.

From:

Asymmetric Dark Matter: Theories, Signatures, and Constraints
Kathryn M. Zurek - arXiv:1308.0338v2

Now, we have:
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The connection between the DM and baryon densities arises naturally when the DM has
an asymmetry in the number density of matter over anti-matter similar to baryons.! The
DM density is then set by its asymmetry, which can be directly connected to the baryon

asymmetry, rather than by its annihilation cross-section. Thus we have
ny — ng ~ Ny — ng, (2)

where ny, ng are the DM and anti-DM number densities, and ny, nj are the baryon and

anti-baryon asymmetries. The asymmetry is approximately one part in 10!? in comparison

to the thermal abundance, since

DB o6 x 1071, (3)

N =
Ty Ty

with the last relation being obtamed most precisely from Cosmic Microwave Background

(CMB) data [7]. Since ppar/pp ~ 5. the relation of Eq. 2 suggests my ~ 5m, >~ 5 GeV.

This natural relationship is broken in two instanees. First, if DM-mumber violating process creating the
DM asymmetry decouples (at a temperature Tp) after the DM becomes non-relativistic, in which case
there iz a Boltzmann suppression in the asymmetry which scales as e =™ /17 where my is the DM mass.

We have my =~ 5 GeV =4.5 * 10" GeV (energy)

The number density of DM in the universe today scales inversely with the mass of the DM
particle. Because of the high number density and consequently high annihilation rate of light
DM (DM with mass mx S 10 GeV), the CMB can be sensitive to light DM annihilation. The
1onizing radiation from DM annihilation can distort the CMB spectrum, so that observations

place a constraint on the DM annihilation.

We have my~ 10 GeV =9 * 10" GeV (energy)

From the following Mock Theta function (5th order), we have obtained that

v(q) = (32844.3)+(1.33208 x 10*10)+(9.39267 x 10"17) =
=9.392670133208328443 x 10"

We note that the value of the function is practically equal to the energy of
my =9 * 10" GeV (energy)
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and that:

1
5 0.302670133208328443 - 107

Enlarge Data Customize A Interactive

4.6963350666041642215 x 107
where 4,696 * 10" is a good approximation to the value 4.5 * 10'” GeV (energy).

We note that: (4.696*10°17)"1/8
V 4.606 107

1.617953407616211113 - 10°

161.7953407616211113

and this value 1,6179534 * 10* is practically a multiple of the Hausdorff dimension
of golden dragon 1,61803

Collapse to Black Hole: In order for the black hole to continue to grow to consume
the neutron star, the accretion rate must exceed the Hawking evaporation rate. The Bondi
Hoyle accretion rate is (G Mgy / vf)gpgvs. with the sound speed v, ~ 10° km/s where pg
the baryon energy density. The Hawking evaporation rate is 1/(153607G> M % g )- Balancing
these against each other, the critical black hole mass where the black hole will continue to

grow is MgH ~ 1.2 x 10°7 GeV.

We have MgHt~ 1,2 * 10’ GeV = 1.08 * 10>* GeV (energy)

We note immediately, that the value of mass 1,2 * 10*” GeV is a multiple practically
equal to the Hausdorff dimension of Fibonacci word fractal 60° that is 1,2083 =
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log(y)

(3+ v"(ﬁ)
log —

While with regard the value of the energy 1.08 * 10°* GeV is a multiple practically
equal to the Hausdorff dimension 1.0812

Note that Mgrt =~ 1,2 * 10*” GeV can be obtained by the following multiplication of
three results of Mock theta function previously calculated:

(3.07735 » 10"%) (1.63161 » 10°°) - 2498.279

Enlarge Data Customize A Interactive
12543946 382457 346 500000000 000000 000 000
1.25439463824573465 » 10°7

The result 1.254 * 10*7 is indeed equal to the M5t =~ 1,2 * 10°” GeV

Furthermore: (1.254 * 1/2) * 10’ = 0,627 * 10°” that is a multiple very near to the
Hausdorff dimension of Cantor set 0.6309

In the standard WIMP paradigm, DM carries little or no self-interactions. On the other
hand, with the introduction of light dark forces, for example to annihilate the thermal relic
abundance, as mm Sec. [V, or to set the mass scale in the DM sector, as we just described
above, self-interactions appear naturally. The scattering cross-section through a force ¢ with

dark structure constant ax coupling to the DM is

T ‘J
Lk _93 auf Y% iy 2 /10 MeV -
ox =5 x 107 cm (O,Ul) (10 Ge\") ( g ; (56)

so that self-scattering can be important even for moderate self-coupling.

. . . 23
The scattering cross-section is 6x~ 5 * 10
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The ADM mechanism itself, through the operators Eq. 15, need not provide a direct
detection (DD) signal, though in some cases, depending on the UV completion, it will. For
example, the operator Xud®d® has, as one possible UV completion, interactions of the form
Ax XuU + ApUcdd® + myUU*C. The heavy particle U may mediate t-channel scattering off
of nucleons, though the scattering cross-section i1s generically very small, even if the state 1s

near the weak scale [9]:

X 322 + §(4 - 2]

OnX = 1

mmy |22+ (A— 2)?]
s ff AL fmig N 1 TEVY? _
it -5 2 X/ % T
~ 5x 107" em (100 Te\f’) ( e ) : (74)

where fi, 1s the DM-nucleon reduced mass, we have taken A = 28, 7 =14, my = 10 GeV,

and we have inserted meson oscillation constraints on A% /my; of around 100 TeV.

The scattering cross-section off of nucleons, i.e. the particles component of atomic
nucleus (protons or neutrons) is 6, x = 5 * 10%

ek, F*. This mixing both sets the mass scale of the DM, as in Sec. V, and provides a
connection to the visible sector for direct detection. The scattering cross-section via kinetic
mixing off the proton 1s

4.2 9 4 9 92
4 gy gx e L

() () (1250,

where gx 1s the U(1)x gauge coupling, p, 1s the DM-nucleon reduced mass, and m.,, is the

(75)

Opx =

12
=
X
[y
T
o]
=

mass of the dark photon. This is naturally in the same range observed by DAMA [217],

The scattering cross-section via kinetic mixing off the proton is 6,x =4 * 10

The various values of scattering cross-section, can be obtained from the following
multiplication of various results of Mock theta function previously calculated:

(-5.74968 * 10"-40) * (-1.0058343895 * 10"-12) * (-2498.279)*(-2122.1867) *
(1.6402) where 1,6402 is a Hausdorff dimension

Input interpretation:

5.74968 [ 1.0058343895
10% 1012

Open code

J (—2498.279)(-2122.1867) - 1.6402
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Enlarge Data Customize A Interactive

5.02011408948874980268385825075406 » 10+

(-5.74968 * 107-40) * (-0.0814135)

5.74968
- (-0.0814135)
10%
Enlarge Data Customize A Interactive

46810157268 = 10~#

(((sqrt((-5.74968 * 107-40))) * 1/((-(-4.929062 * 10°6))) * (4267.24) * (1.61803)"2

where 1,61803 is the Hausdorff dimension of golden dragon

—_—
| 5.74968 1 i
[ - 5 [— 6] 4267.24 - 1.61803

Y 10 -4.929062 - 10

Enlarge Data Customize A Interactive

More digits

5.43473... x 10723 ;

We note that:

sqrt(17) ((1/(((-5.74968 * 107-40) * (-1.0058343895 * 10°-12))))))*2

— 1
v 17
E: 5. 74068 ’_ 1.00583438095 }
1D4III ID]E

Enlarge Data Customize A Interactive

More digits

1.23278... x 1013
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The result is the SMBHs entropy contained within the Cosmic Event Horizon and is a
multiple of the mean of two Hausdorff dimensions: 1.2083 and 1.2619

Note that:

1
[5 1.232?8] 1013

0.61639 * 10'” that is a multiple very near to the Hausdorff dimension of Cantor set
0.6309

From:

Dark matter monopoles, vectors and photons
Valentin V. Khoze and Gunnar Ro - arXiv:1406.2291v3

We have that:

3.2.3 Currenl density ol Monopoles

To determine the current density in monopoles we first have to determine the type of the Dark
sector phase transition and compute the initial monopole production density accordingly. If the
initial production density is lower than the estimated density after monopole-anti-monapole
annihilation (3.39), the effect of annihilations is unimportant and the initial monopole density
survives. If on the other hand the initial density is higher than the annihilation density. the
final monopole density is set by monopole-anti-monopole annihilations expression.

The conversion [rom monopole densily, 12p, /s or 1y /T, to Qph? is standard,

: 1
th?_ = FPm aiih 2 (3.40)
th n:] ﬂj!I—m S0 — ;_];1 JTUI—||1 I—-I[J} : (341)

where subscript 0 refers to the current time or temperature and the normalisation factors are

given by,
paith™ = 1.9x107%gem > = 7.53 x 10747 GeV*, (3.42)
972
0= e ot =t)T3, (3.43)
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with Ty = Teyg = 2.73K = 2.35 x 10713 GeV and g, (t = tg) = 2 in the Dark sector and 3.94

in the SM. Thus

The current relic density of monopoles

increase.

‘ T
QhF = =2

s
Thisi

=

We have that, in the Dark sector:

so=1,13855 * 10™"

Input:

(& ) ow)

Open code

Enlarge Data Customize A
Result:

More digits

1.13855... x 107°#8

And

Input:

I
| 1

V(& ) ()

Open code

Enlarge Data Customize A
Result:

Fewer digits

More digits

Interactive

Interactive

M,
* 1TeV
M,

* 1TeV

x 1.5 x 10!, (3.44)

% 1.7 %10, (3.45)

for a first order phase transition computed using
(3.18), is shown in Fig 3. We see that relic density depends strongly on the dark scalar field
vev w = (¢) as this sets both the mass of the monopoles and the critical temperature of the
phase transition. The density increases with lower coupling g, as the mass of the monopoles

16442.24143946671024408267314676800976796389493989807649839...
16442.241439466710244082673146768009767963894939898076

1.6442241439466710244082673146768009767963894939898076 * 10"4

Result:

16442.2414394667102440826731467680097679638940939898076

Continued fraction:
Linear form
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16442 +
4+

7T+

19+ 1

pgpe—L

This result 1,644224 * 10" is a multiple very near to the Hausdorff dimension 1,6402.
We have also that:

1/((4*Pi"2)/45 * (2.35 * 10"-13)"3)) * 1/2.06  where 2.06 is a Hausdorff dimension

Input:

1 1
[4_15 [4ﬁ2}} [ﬁf 2.06

Open code

Enlarge Data Customize A Interactive

Result:
More digits

4,26365... % 10°7

Integral representations:
More

1 1.05201 x 10%®
= 2359 (re_1 2
45 2.06 [[4N2}[1D13} } UJ 1412 ‘“-}
Open code
Enlarge Data Customize A Interactive
1 2.63004 x 10°7

- 2.05{[4%}[%}3} U;l‘“f?‘”f

Open code
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1 1.05201.»;1'333
1 2.35 o ST ) 12
o 206(@)(25Y)  (frm0 at)

This result 4,26365 is a multiple very near to the range of the mass of hypothetical
dark matter particles.

1/((4*Pir2)/45 * (2.35 * 10/-13)"3)) * 1/10737 * ¢

1 1
€
2.35 37
|.45 [4’T2l|1|||.1 ]31‘ 1g
Enlarge Data Customize A Interactive
° More digits
23.8750...

This result, is practically equal to the value of black hole entropy 23,9078.

We have also:

1 1

2.35 37 147
(& @) (25) 10
Enlarge Data Customize A Interactive
Fewer digits

° More digits

1721.493001984953515377164723635028414005460047598729685750...

° Linear form
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1721 +

2+

35+

5+%
This result 1721,493 is in the range of the mass of f,(1710) candidate glueball.

In conclusion, note that:
(e )

Enlarge Data Customize A Interactive

More digits

1.68036... = 107132

This result 1,68036 * 10"°* is a sub-multiple very near to the Hausdorff dimension
1,6826.

We have also that

2.1.61803 [[4—15 [4};]}[%}3]2

Enlarge Data Customize A Interactive

More digits

4.19487... x 10778

This result 4,19487 is a sub-multiple very near to the range of the mass of
hypothetical dark matter particles.
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We observe that s, = 1,13855 * 10™® can be obtained also with the following result of
Mock theta function previously calculated

1072 (-(-5.74968*10"-40))/(3*1.6826) where 1,6826 is a Hausdorff dimension

2 -5.74968 - 107%
3. 1.6826

More digits

1.1390467134197075953880898609295138476167835492689884... x 10728

This result 1,139046 * 10™* is practically equal to the value of s, = 1,13855 * 10™°
(We have that, in the Dark sector: so = 1,13855 * 10'38)

Now, for 7,53 * 10, we have, with the following results of Mock theta functions
previously calculated, that:

((-5.74968*107-40)) / (-4.9290621621*10"6)) * (Pi/5)

-5.74968 10°% T

_4.9290621621 - 10 5

Enlarge Data Customize A Interactive

More digits

7.32925... x 10~

This result 7,32925 * 10 is a good approximation to the value 7,53 * 10™.
Note that:
((((-5.74968*107-40)) / (-4.9290621621*1076)) * (P1/5))) * 1/(1.7712)

where 1,7712 1s a Hausdorff dimension

-5.74068 10°% T 1

-4.9200621621 - 104 5] 1.7712
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Enlarge Data Customize A Interactive

More digits

4,13801... x 10°%

This result 4,13801 * 10™ is a sub-multiple very near to the range of the mass of
hypothetical dark matter particles.

We have:
(64*2+108) * ((-5.74968*10"-40)) / (-4.9290621621*1076)) * (Pi/5)

-5.74968  10~% P
(64 2 + 108) -

_4.9290621621 - 105 5

More digits

1.72970... x 107%

This result, that can be written also 1729,7 * 10 is a sub-multiple that is in the
range of the mass of fy(1710) candidate glueball.

315 * ((((-5.74968*107-40)) / (-4.9290621621*1076)) * (Pi/5))"1/26))

|
35°ﬁ|| -5.74968 - 107% &
\ -4.9200621621 10% 5

More digits

4.084938...

This result 4,084938... is very near to the range of the mass of hypothetical dark
matter particles

(35 * ((((-5.74968*107-40)) / (-4.9290621621*10°6)) * (Pi/5))"1/26)))))"1/e

|
| 5o 574968 0%
\ " '\ -4.9200621621 105 5

Enlarge Data Customize A Interactive
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More digits

1.6781956...

This result is very near to the Hausdorff dimension 1,6826 and is a good
approximation to the value of the fourteenth root of Ramanujan’s class invariant

1164.2696 and very near to the mass of the proton.
Indeed:

We have the following Ramanujan’s class invariant Q = (6505 /G101 /5)3 =
1164,2696

= 1164,269601267364

3
\/113 + 5v505 N \/105 + 5v505
8 8

and

3

= 1,65578 ...

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

48+1073((((375 * ((((-5.74968%107-40)) / (-4.9290621621%10°6)) *
(Pi/5))*1/26)) /e

|
2 |.s. | -5.74968 .107% &
48 +10° ¢ 3° 29f =
\ -4.9200621621 10% 5

Enlarge Data Customize A Interactive
More digits

1726.1956...

This result 1726,1956 is in the range of the mass of f,(1710) candidate glueball.

In conclusion:
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A4141073((((375 * ((((-5.74968%107-40)) / (-4.9290621621%1076)) *
(Pi/5))*1/26)) /e

|
2 |.s.| -5.74968.107% &
—441 +10° ¢ 3° 26f =
\ -4.9200621621 10% 5

Enlarge Data Customize A Interactive

More digits

1237.196...

This result 1237,196 is very near to the rest mass of Delta baryon 123242

For 1,7 * 10" we have, with the following results of Mock theta functions previously
calculated, that:

(((3.0773505768*10"13))*(0.005756894276)))

3.0773505768 10" . 0.005756804276

Enlarge Data Customize A Interactive

1.77159819208252183968 x 10!

This result is practically equal to the value 1,7 * 10'" and vary near to the Hausdorff
dimension 1,7712

We note that:
(0.69897+1.6309) (((3.0773505768*10"13))*(0.005756894276)))

where 0.69897 and 1,6309 are two Hausdorff dimensions

(0.69897 + 1.6309) (3.0773505768 - 10" - 0.005756894276)

Enlarge Data Customize A Interactive

4,1275034797873051586152416 = 10!!
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This result 4,1275 * 10" is a multiple very near to the range of the mass of
hypothetical dark matter particles.

(729-288-24) * (0.69897+1.6309) (((3.0773505768*10°13))*(0.005756894276)))

Input interpretation:
(729 — 288 — 24)(0.69897 + 1.6309) (3.0773505768 - 10" - 0.005756894276)

Open code

Enlarge Data Customize A Interactive

Result:

1.7212064810713062511425557472 % 10'*

Open code

1.7212064810713062511425557472 x 10" =1721,2 * 10"

This result 1721,2 * 10" is a multiple that is in the range of the mass of f,(1710)
candidate glueball.

Now, from:
Composite Twin Dark Matter - John Terning , Christopher B. Verhaaren , and Kyle
Zora - arXiv:1902.08211v2

If the recombination of these particles into twin atoms i1s not sufficiently efficient then
the DM remains primarily a plasma., which can develop instabilities that affect galaxy
collisions, like the Bullet Cluster [2]. This translates into a bound on the twin fine structure
constant o’ as a function of mp [67]:

o (Qph? (G [A+R? 1 1% o 0w |
?( 0.11 ) (mn ) [ R = EQ ] 2 7.5 x 10 7, (4.4)

where Qph? is the relic density of dark matter and £ is the ratio of the present day tem-
perature of the dark radiation to the CMDB temperature

()
. ( Tomn

Recall from Fig. 1 that larger values of my also lead to larger mar. In addition, it is
clear that if Ay > Ay then even larger values of my and ma, would be required to agree
with experiment. Thus, direct detection and naturalness (preferring lighter my ) push us

(4.5)

=—{

toward twin bottom Yukawas that are smaller than the SM value. This. in turn, reduces
mar. pushing it toward the naive ADM expectation of ~5 GeV.

asymmetric dark matter (ADM)

The mass of the dark atom mp
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In short, twin dtom& can make up an interesting ADM population. To have mp values
closest to b GeV the 7" mass should be close to ma:, so that R ~ 1. These lightest mass

atoms also require the o’ coupling be somewhat stronger than in the visible sector. In

r-rlr]'lfirn +11.D wolarity rQDnr_\nr]rAnﬁD of i']'\-: colfintoractiom n'F +!1r_'.r_f_'. twr M atoIme aoToos 'ul:'-lfl'.
J.ulul.l. '\_rl.u\.rluf \_A.Ll_ﬁ LAAVA LI WAL AL LAV L LR VAL Y All CouwsLLiLY tA.E’J.\_r\_'LJ

self-interaction estimates better than DM with a velocity independent self-interaction cross
section.

Thence, we have the following values: 7.5 * 10! and ~5 GeV =4.5 * 10"

For 7.5 * 107", we have, with the following results of Mock theta functions
previously calculated, that:

(1.093340.6942)"3 (((-1.0058343895 x 10"-12) / (-0.07609064))) where 1.0933
and 0.6942 are two Hausdorff dimensions (0.6942 is the Asymmetric Cantor set)

-1.00583438095 10712

1.0933 + 0.6942)°
(LoPderlard) —0.07609064

Enlarge Data Customize A Interactive

More digits

7.5497643198763982440054387767010502211572934594846356... x 107!}

This result 7.54976 * 10" is practically equal to the value 7.5 * 107"

Now:

[(1.0933+0.6942)"3 (((-1.0058343895 x 107-12) / (-0.07609064)))]* 10711 *
1/(0.9239102+0.9243408)

. -1.0058343895 107! i 1
(1.0933 + 0.6942) 10
-0.07609064 0.9239102 + 0.9243408
Enlarge Data Customize A Interactive

More digits

4.084815493066903923766544033630199697528795300440114690453...

Linear form
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4+

11 +

1+

3+ 1
1+

3+ 1
3+

10+ 1

198+ 1

3+£L

This result 4,0848 is very near to the range of the mass of hypothetical dark matter
particles.

Note that:

1/ (4.084815493066903923766544033630199697528795309449114699453)"1/3

1

@uLD84815493D669D3923?5554403363019959?528?95309449114599453

Open code

Enlarge Data Customize A Interactive

° More digits

0.625569911218934087390105583126329273010378781609950451981...

The result 0.62556991121893498739.... is very near to the Hausdorff dimension of
Cantor set 0.6309

° Linear form
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1+

1+

1+ 1
2+

27+ 1
24+

14+ 1
1+

30+ 1

11+

More
6639065

g A0S
m( “#{3796 054
Enlarge Data Customize A Interactive

95 3 6416366
\I 443081

—— = 0.625569911218934055265
m

38432 -1517-2278x°
7874 1

D ~ 0.6255699112189349862508

= 0.6255609112189349874078 |

and that:

1/(0.62556991121893498739)* 1073 + (64*2)

1
0.62556091121893498730

Open code

10° + 642

Enlarge Data Customize A Interactive

° More digits

1726.542356443392222791362864084984580964987647684490367572...

Open code

This result is very near to the range of the mass of fo(1710) candidate glueball.

For 4.5 * 10", we have, with the following results of Mock theta functions previously
calculated, that:

((9.39267*1017))*1/(0.923910+1.08753454+0.0814135-0.081816+0.07609)

136



1

9.39267 - 10%7
0.923910 + 1.08753454 + 0.0814135 — 0.081816 + 0.07600

Enlarge Data Customize A Interactive

T:.:SEZSTSBQD5459152?8CIS'?82?1415928241895G35D22?32898lCII5... x 1017
This result 4,5 * 10" is practically equal to the above value 4.5 * 10"
Note that:

((9.39267*10"17))*1/(0.6309+1.61803) * 1/10"17

where 0.6309 and 1.61803 are two Hausdorff dimensions (0.6309 is the Cantor set)

1 1

9.39267 - 1017
0.6309 + 1.61803 1p'7

Enlarge Data Customize A Interactive

More digits

4.,1765061607075364720004459898707385280803415908004384307203....

The result 4,176 is very near to the range of the mass of hypothetical dark matter
particles.

(((((9.39267%10717)))*(0.08 14135+0.08 1816+0.07609064)))*1/6

Y 9.39267 1017 (0.0814135 + 0.081816 + 0.07609064)

Enlarge Data Customize A Interactive

More digits

779.7608...

This result 779,7608 is very near to the rest mass of the Omega meson 782.65+0.12

sqrt(3) * [((((9.39267*10~17)))*(0.0814135+0.081816+0.07609064)))*1/6] — 16

V5 L:‘a" 9.39267 - 10'7 (0.0814135 + 0.081816 + 0.07609064) — 16
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Enlarge Data Customize A Interactive

More digits

1727.598...

This result is very near to the range of the mass of f;(1710) candidate glueball.

Now, from:

Searching a dark photon with HADES

HADES CollaborationG.Agakishiev*A.Balanda°D.Belver'A Belyaev©].C.Berger-
Chen'A Blanco’M.Béhmer'J.L.Boyard’P.Cabanelas'S.Chernenko®A.Dybczak°E.Epple
'L.Fabbietti'O.FateeveP.Finocchiaro®P.Fonte"' J. Friese'. .. Y . Zanevsky®

Show more

https://doi.org/10.1016/j.physletb.2014.02.035

ABSTRACT

We present a search for the e*e~ decay of a hypothetical dark photon, also named U vector boson, in
inclusive dielectron spectra measured by HADES in the p(3.5 GeV) + p, Nb reactions, as well as the Ar
{1.756 GeV/u) + KO reaction. An upper limit on the kinetic mixing parameter squared ? at 90% CL has
been obtained for the mass range My =0.02-0.55 GeV/c? and is compared with the present world data
set. For masses 0.03-0.1 GeV/c?, the limit has been lowered with respect to previous results, allowing
now to exclude a large part of the parameter region favored Ey the muon g — 2 anomaly. Furthermore,

an improved upper limit on the branching ratio of 2.3 x 107" has been set on the helicity-suppressed
direct decay of the eta meson. n — e e, at 90% CL.

at 90% CL on the mixing €2 = @'/« of a hypothetical dark photon

U in the mass range My =0.02-0.6 GeV/c2. Our UL sets a tighter
constraint than the recent WASA search at low masses excluding

We have a range of mass 0.02-0.55-0.6 GeV/c” , thence:

1.8*107:4.95*10%and 5.4 * 10'°

For 4.95 * 10'°, we have, with the following results of Mock theta functions
previously calculated, that:
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2.05((((9.39267*10717))*(2122.1867+2498.27)/(1.080949+1.08 185+0.08 14135-
0.081816)"9* 0.005756894)))

2122.1867 + 2498.27
(1.080949 + 1.08185 + 0.0814135 - 0.081816)°

2.05 [9.3925? 107 0.005?55394]

Enlarge Data Customize A Interactive

More digits

4.9544801770566062032547466571090912100154358777784386... x 101°

This result is practically equal to the first upper bound of dark photon energy range
(4.95*10'° - 5.4 *10')

and:

[(((((2.05((((9.39267* 10" 7))*(2122.1867+2498.27)/(1.080949+1.08185+0.08 14135
-0.081816)"9* 0.005756894))))))]*1/27

[2.05 [9.3926? 107
2122.1867 + 2498.27
{1.080040 + 1.08185 + 0.0814135 - 0.081816)°

D.DD5?5ﬁ394]] (127

Enlarge Data Customize A Interactive

More digits

4.152726...

This result is very near to the range of the mass of hypothetical dark matter particles.
We have that:

[((((((1.61803+0.6309)*((((9.39267*10~17))*(2122.1867+2498.27)/(1.080949+1.08 1
85+0.0814135-0.081816)"9* 0.005756894)))))))]

(1.61803 + 0.6309)

e 2122.1867 + 2498.27
[9.3925? 0™

(1.0B0949 + 1.08185 + 0.0814135 - 0.081816)°

0.005?56894]

Enlarge Data Customize A Interactive

More digits

5.43525800070808214082220141442553585119025083346093971... = 1016
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This result is practically equal to the second upper bound of dark photon energy
range (4.95 * 10'°— 5.4 * 10'%)
Note that:

[((((((1.61803+0.6309)*((((9.39267*10717))*(2122.1867+2498.27)/(1.080949+1.08 1
85+0.0814135-0.081816)"9* 0.005756894))))))] * (1.00615716/5 + 1.08753454/2)
* 1/10M6

[[l.f: 1803 + 0.6309)

2122.1867 + 2498.27

(1.08B0949 + 1.08185 + 0.0814135 - 0.081816)°
]][1.00515?16 l.CIE'?53454J 1
1

T 2 016

[9.3926? 107

0.005756894

Enlarge Data Customize A Interactive

More digits

4.049260229385228155833788316412768284791202025989118998152...

Or:

[((((((1.61803+0.6309)*((((9.39267*10"17))*(2122.1867+2498.27)/(1.080949+1.08 1
85+0.0814135-0.081816)"9* 0.005756894)))))] * (1.5236/2) * 1/10*16

where 1.5236 is the following Hausdorff dimension

T —— I P
1 {;"73 — 6+/87 + 373 + 6+/87
log,

3
and the reciprocal is 1 /1.5236 = 0,65634024678.....

[[l.f: 1803 + 0.6309)

2122.1867 + 2498.27
(1.080949 + 1.08185 + 0.0814135 - 0.081816)°

[9.3926? 107

1.5236 1
D.GD5?56394]] ——
1016
Enlarge Data Customize A Interactive

More digits
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4.,140579620426864504878421509500373211436733084936986712753...

The two results 4.04926 and 4.140579 are very near to the range of the mass of
hypothetical dark matter particles.

Furthermore, we have that:

TN 4 5AD *
[CCCCCCC((((1.61803+0.6309)*((((9.39267* 107 7))*(2122.1867+2498.27)/(1.080949
+1.08185+0.0814135-0.081816)"9* 0.005756894))))))))*(1.5236/2) *

1/10%16)))))))]"3

- + (1. + L. }
7% +57 ||(1.61803 + 0.6309
2122.1867 + 2498.27

(1.0B0949 + 1.08185 + 0.0814135 - 0.081816)°
1.5236 1 ]3

10 16

[9.3925? 107

D.DD5?55894]]

Enlarge Data Customize A Interactive

More digits

1725.6037880005190044028040408536554130058473310231028281856...
Linear form

1725 +

1+

2+

3+
1+

3+

4+
2+

3+
1+

1+

33+

T+

14+ 1

1
1

1
25+
3+ 1

420+

19+
1+

This result 1725,6937 is very near to the range of the mass of f;(1710) candidate
glueball.

And:
141



(8+3) *
[CCCCCCC(((1.61803+0.6309)*((((9.3926 7% 1071 7))*(2122.1867+2498.27)/(1.080949
+1.08185+0.0814135-0.081816)"9* 0.005756894)))))))*(1.5236/2) *

1/10%16)))))))]"3

(8 +3) [[[l.ﬁlSDB +0.6309)
2122.1B67 + 2498.27
(1.080949 + 1.08185 + 0.0814135 - 0.081816)°

[9.3925? 107

1.5236
0.005756894 —
2 10 16
Enlarge Data Customize A Interactive

More digits

780.8652671558287753727337707560838215817282604616524440166...

This result is very near to the value of the rest mass of Omega meson 782.65+0.12

Now, from:

The Dark Top
David Poland, Jesse Thaler - https://arxiv.org/abs/0808.1290v2

In contrast, for the simple group model, the dark top has a large SU(2) doublet component
and (co)annihilates very efficiently through the channels TT' — WW/W Z/ZZ and TT' —
W* — ¢ where ) represents standard model fermions. Because there is only a small splitting
between the lightest mass eigenstates, coannihilation effects are important. With such efficient
annihilation, the preferred dark top mass is somewhat large, 980 GeV < mgane < 1040 GeV,
and potential contributions from UV physics only increase the preferred mass range further.
Because annihilations to Higgs and through Higgses are subdominant, the preferred mass range
shows very little sensitivity to the physical Higgs mass.

The range is 980 GeV < my, < 1040 GeV, i.e. 8.82-9.36 * 10" GeV

From the following Mock Theta function (5th order), we have obtained that

v(q) = (32844.3)+(1.33208 x 10*10)+(9.39267 x 10"17) =
=9.392670133208328443 x 10"’

And

(8/2+572+3/2+0.9243408+0.07609064+0.081816+0.0814135) *
[(32844.3)+(1.33208 x 10°10)+(9.39267 x 10°17)]
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(8% +5% + 3% +0.9243408 + 0.07609064 + 0.081816 + 0.0814135)
(32844.3 + 1.33208 - 10™° +9.39267 - 10'7)

Enlarge Data Customize A Interactive

9.3141155641073531610581011642 x 10'°
Or:

(8% +5% + 3% + 0.9243408 + 0.07609064 + 0.081816 + 0.0814135)
9.392670133208328443 10"7

Enlarge Data Customize A Interactive

9.3141155641073531610581011642 x 10

We note that the value of the function is very near to the energy of mgy, = 9.36 * 10"
GeV (energy)

We have that:

1/10°77 * (1.6667+0.6309)

*((((8M2+572+372+0.9243408+0.07609064+0.081816+0.0814135)*(9.39267013320
8328443 * 10017))))*4  where 0.6309 and 1.6667 are two Hausdorff dimensions

(1.6667 + 0.63009)

77
(8% +5% + 3% +0.9243408 + 0.07609064 + 0.081816 + 0.0814135)
(9.392670133208328443 - 10'7))*

Enlarge Data Customize A Interactive

° More digits

1729.182815809798625501930430945231364084125992067153753154...

° Linear form
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1720 +

1+_—J.'_
This result 1729.182 is very near to the range of the mass of f;(1710) candidate
glueball.

We have also:

110777 * (1.006157)
*((((8/2+5/2+3/2+0.9243408+0.07609064+0.08 1816+0.0814135)*(9.39267013320
8328443 * 10°17)))) 4

1.006157 ((8° + 5% + 3° +0.9243408 + 0.07609064 + 0.081816 + 0.0814135)

77

(9.392670133208328443 - 10'7)*

Enlarge Data Customize A Interactive

More digits

757.2377238887271743252524180292366615567513735203304399429...

This result is very near to the value of the rest mass of Charged rho meson 775.4+0.4

We have that:

1/(1.61803+0.6309) *
(8/2+5/2+3/2+0.9243408+0.07609064+0.081816+0.0814135) *
[(32844.3)+(1.33208 x 10710)+(9.39267 x 10~17)] * 1/10°19

where 1.61803 and 0.6309 are two Hausdorff dimensions
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1
1.61803 +0.6309 ;
[[32 844.3 + 1.33208 - 10'* +9.39267 - 10"7) ml“’J

(8% +5% + 3% + 0.9243408 + 0.07609064 + 0.081816 + 0.0814135)

More digits

4.141576467078723286655476677442161383413445505195804226899...

Enlarge Data Customize A Interactive

More digits

4. 141576467078723286655476677442161383413445505195804226800
(period 528912)

This result 4,141576 is very near to the range of the mass of hypothetical dark matter
particles.

We have that:

(0.538+0.6309) * 1/(1.61803+0.6309) *
(8/2+5/2+3/2+0.9243408+0.07609064-+0.081816+0.0814135) *
[(32844.3)+(1.33208 x 10°10)+(9.39267 x 10*7)] *1/10"3

1
1.61803 + 0.6309
(8% +5% + 3% + 0.9243408 + 0.07609064 + 0.081816 + 0.0814135)

o 1
[[32844.3+l.332[)8 10" +9.39267 - 10"7) E]

(0.538 + 0.6309)

Enlarge Data Customize A Interactive

More digits

4.8410887323683196497715866882621424410719764510233755... x 1018

More digits

4.8410887323683196497715866882621424410719764510233755... x 1018

This result 4.84108 * 10'° is very near to the first upper bound of dark photon energy
range (4.95 * 10'°— 5.4 * 10')
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Ramanujan and Phi

From:

https://blog.wolfram.com/2013/05/01/after-100-years-ramanujan-gap-filled/

tpe  Rogers-Ramanujan 7 |Rngm-ﬂamnu_ian 5

Lok
]
L1 ] 7
neK e 55
ozl -
ck & poink to see a closed Torm Tar the Rogers-Ramanuj ntinued fraction
show function definitions [ show numerical values [
S.a-’ . _ '.z'_e'-"'s v s_a-.!_':""!
J 1 — B — 18 1 R T
= [els | e szii_'_:_:t:‘siil:_:-_.f”
s x1 1 — 5
3 _;"5 o 5,117.5:-:1:1
1] 14- . )
1.z
Sle ¥W? | 4 1.614B202561333323900
[e=V® "] 4 0.245509461257066764772

L

1(((1/32(-1+sqrt(5)) 5+5* (e ((-sqrt(5)*Pi))*5)))

Input:
1
1 5 [-+5 n]5
= (-1+ \'"E} +5¢
Open code
Enlarge Data Customize A Interactive
Exact result:
1

L (V5 -1f 45,275
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Decimal approximation:
More digits

11.09016994374947424102203417182810058860154580002881431067...

Open code

(11*5%(e™((-sqrt(5)*P1))"*5))) / (((2*((1/32(-1+sqrt(5))"5+5*(e"((-sqrt(5)*P1))"5)))

11,56 V5f

—— 5 a
2[—1 LB B Y] ]
32 !

Open code

Enlarge Data Customize A Interactive
Exact result:

5 ¢-25 s

2(L (V5 -1 453V
32 £

Decimal approximation:
More digits

9.99290225070718723070536304129457122742436976265255... x 107728

Open code

(55qrt(5)*5*(e((-sqrt(5)*P1))*5))) / (((2*(((1/32(-1+sqrt(5))"5+5%(e"((-
sqrt(5)*P1))"5)))

| 5VE x5 T
2 (3—12 (-1+V5) +5 s ’T]s]

Open code

Enlarge Data Customize A Interactive
Exact result:

25 Y5 o 25V5
2(L (V5 -1f 4557

Decimal approximation:
More digits

1.0156731238678143887477757629564601 7808823520008784. .. = 107 7*7

Open code

Input interpretation:

1 5 Y
[11-"’[[5 {—1+ \JE] +5¢=l: Ve T] ]—
0,00200225070718723070536304129457122742436076265255
7428 -
1.015673123B06781438B74777576205646017808823520008784
107427

]]’“[1;5}
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Open code

Enlarge Data Customize A Interactive

More digits

1.618033988749804848204586834365638117720309179805762862135...

Or:

(((ACC/32(-1+sqrt(5))"5+5*(e((-sqrt(5)*P1))*5)))~(-
1.6382898797095665677239458827012056245798314722584 x 10°-7429)))"1/5

1

| = b
5: 1 ,‘,l'_ 3 ':_""5 JTll 1.63828087OT005AA5ATT23045882 7012056245 708314722584
‘1\ E[—1+ 5] +5¢ L 740

Open code

Enlarge Data Customize A Interactive

More digits

1.618033988749894848204586834365638117720309179805762862135...
The result, thence, 1s:

1.6180339887498948482045868343656381177203091798057628

This is a wonderful golden ratio, fundamental constant of various fields of
mathematics and physics

Linear form
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1+

More

¢ = 1.618033988749894848204586834365638117720309179805762862 135
Enlarge Data Customize A Interactive

D+ 1= 1.6180339887498048482045868343656381177203091798057628062135
1
— = 1.618033988749804848204586834365638117720309179805762862135

i
Now, we take the three results and calculate the following interesting expressions:

(1.01567312386781438874777576295646917898823529098784 x 10"-7427) /
(9.99290225070718723070536304129457122742436976265255 % 107-7428)

1.015673123867814388 747775 7A2056460]1 TRO8R23520008 784

107427
©,00200225070718 7230 7053630412045 712274243 6076265255
17428
Open code
Enlarge Data Customize A Interactive

More digits

1.016394535227177134731442576696034652473008345277961510888...
The result is:

1.016394535227177134731442576696034652473008345277961510888
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B475338B1552557490451770790712

83 386301888777 894022056258 371
1367079663779596429714532 341

" 83386 301888777894022056 258371

Open code

Enlarge Data Customize A Interactive
Continued fraction:
Linear form
. 1
+
60 + 1
1+ 1
1
244+ 1
1+ 1
60+ T
2+ 1
60+ I
1+ I
244+ 1
1+ 1
B0+ i
24 1
60+ I
1+ 1
244+ 1
1+ 1
BO+—=
Possible closed forms:
More
S5v5

= 1.0163945352271771347314425766960346524730083452779602383

Enlarge Data Customize A Interactive
5 :
1 (2d +1)=1.0163045352271771347314425766060346524730083452770662383

10 5 ;
—— - — = 1.0163945352271771347314425766960346524730083452779662383

11e 11

e dizthe golden ratio conjugate

[(1.01567312386781438874777576295646917898823529098784 x 10"-7427) /
(9.99290225070718723070536304129457122742436976265255 x 107-7428)]*31

Input interpretation:

1.0156731238678 14388747775 70205645601 TRORE23520098784 31

107427
0,002002250707 187230 705363041 20457122 7424360762 65255
107428
Open code
Enlarge Data Customize A Interactive

Result:

More digits

1.655510584358883198709997446159741616946175065249919104301...
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The result is:

1.655510584358883198709997446159741616946175065249919104301

69673893686116 680947888837 251

42086045443858 480000117795 970
27587 B4B2423258191947 771 041 281

i 42086 045443858489000117 795970

Open code

Enlarge Data Customize A Interactive

Linear form

1
1+ . 1
+
1 1
N 1
1+
1
O+ 1
3+
9 1
N 1
24
9 1
B 1
1+
2 1
i 1
1+ 1
24+ 1
1+ T
T+

11+ 11
24 T
1+—=

More

2729646287 n
51790934700
Enlarge Data Customize A Interactive
f 555x% - 633x° +B0x® + 6070 x - 11565 ne
1.6555105843588831987078084

= 1.655510584358883198752922

' X = 165551 ==

1 |1
T J-i[-??23-+2352f-+4ufr+2?allcgan ~ 1.6555105843588831990329

We note that 1,65551058... is very near to the fourteenth root of following
Ramanujan’s class invariant Q = (6505/0101/5)3 =1164,2696

3
113 + 5v505 105 + 5v505
2 + 3 = 1164,269601267364
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Indeed:

3

1 113 + 5v505 105 + 5v505
+ = 1,65578...

8 8

11.09016994374947424102293417182819058860154589902881431067 +
(1.01567312386781438874777576295646917898823529098784 x 10"-7427) /
(9.99290225070718723070536304129457122742436976265255 % 10"-7428)

11.09016994374947424102293417182819058860154589902881431067 +
1.0156731238678 14388 747775 7620564601 7808823520008 784

107427
000200225070 71872307053 6304120457122 742436076205255
10 7AZE
Enlarge Data Customize A Interactive

More digits

12.10656447807665137575437674852422524107455424430677582155...

The result is:

12.10656447897665137575437674852422524107455424430677582155 and is very
near to the black hole entropy value 12.1904 (that is equal to the In of 196883)

3089892099311928902774 738082929

25522459311103 200467827553 378
2719787578690497 160807442393

2 25522459311103200467827553 378

Linear form
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12 +

Possible closed forms:
More

2—12[121+55£]1

12.1065644789766513757543767485242252410745542443067580548
Enlarge Data Customize A Interactive

1
— (654 +93) =
11 N
12.106564478076651375754376748524225241074554244306730548

37-99
T e 12.106564478976651375754376748524225241074554244306750548
24 -1y

e Tizthe golden ratio conjugate

((11.09016994374947424102293417182819058860154589902881431067+(1.01567
312386781438874777576295646917898823529098784 x 10/-
7427)/(9.99290225070718723070536304129457122742436976265255 x 10/-
7428))"3

Input interpretation:

11.09016994374947424102293417182819058860154589902881431067 +

1015673123867 14388747775 TR20564501 TRORR23520008784 3
7427
10

Qo002 250T0T18T23070536304120457122 7424360 TA265255
7428
10

Open code

Result:
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° More digits
1774 445880637341360020808137888437610408706703478640700555...
The result is:

1774.445880637341360929898137888437610498796703478649700555

2497836262005 287330445683 785493

1407671 143573 068 730650200572
1774 627653 306 663402272227970 765
= +

1407 671 143573068 730650200572

Enlarge Data Customize A Interactive
° Linear form 1
1774 +
2 l
+
4 l
N 1
2+
2 1
5 1
1+
9 1
N 1
13+
1 l
o 1
2+
1 1
B 1
3+
3 1
N 1
3+
6 1
S 1
10+
2 l
i 1
11+
1 1
AR
b+ =

From:

1774.445880637341360929898137888437610498796703478649700555 — 48 =
= 1726.445880637341360929898137888437610498796703478649700554

Result that is very near to the range of the mass of f;(1710) candidate glueball.

[exp(11.090169943749474241+(1.0156731238678 14388747 x 10/-
7427)/(9.9929022507071872307 x 107-7428))]*1/8

1.015673123867814388747
107427

0.092002250 7071872307
107428

5| exp|11.090169943749474241 +
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Enlarge Data Customize A Interactive

More digits

4.5417870587209305302. ..

This value 4,541787... is practically equal to the value of mass of the dark atom = 5
GeV=4.5%10"

and

[exp(11.090169943749474241+(1.015673123867814388747 x 10"-
7427)/(9.9929022507071872307 x 10"-7428))]"1/8 * 0.92434086

1.0156731238678 14388747
107327

0.092002250 7071872307
10 7H2E

5| exp|11.090169943749474241] + 0.92434086

Enlarge Data Customize A Interactive

More digits

4,1981594...

Linear form

4+

54+

21+

1+1

The result is: 4.1981593557949754262673688150151612371075821776437263 and
is a very near to the range of the mass of hypothetical dark matter particles.
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((([exp(11.090169943749474241+(1.015673123867814388747 x 10
7427)/(9.9929022507071872307 x 10°-7428))]*1/8 * (1.0061571663-
0.081816+0.0814135-0.07609064)))))*1/3

107427

£.992002250 TO71872307
107428

1.0156731238678 14388747
g Exp[ll.D9D159943?494?424l - ]

(1.0061571663 - 0.081816 + 0.0814135 - 0.07609064)| ™ (1/3)

More digits

1.616283718780967119038391999282118987049390234042755292944...

The result 1s: 1.6162837187809671190383919992821189870493902340427552

Linear form

1+

1+

1+

1+ 1
1+

1+ 1
1+

5+ 1
1+

28+ 1

From:

1.6162837187809671190383919992821189870493902340427552 * 3 =

=4.8488511563429013571151759978463569611481707021282656

and
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1.6162837187809671190383919992821189870493902340427552 * 2.5849 =

=4.17793178467692190600233947894434936962396881597711791648 where
2.5849 1s a Hausdorff dimension.

The results 4,8488 and 4,1779 are very near to the values of the first of upper bound
dark photon energy range (4.95 * 10'° — 5.4 * 10'%) and of the range of the mass of
hypothetical dark matter particles.

Note that:

V[(5sqrt(5)*5*(e™((-sqrt(5)*P1))*5))) / (((2*((1/32(-1+sqrt(5))"5+5*(e"((-
sqrt(5)*Pi))"5)))]

1

— V5o
5v5 x5 -
= 5
1 i —i5 =¥ 5 m|
2 EII_I-HUS.I +5 ¢! f
Enlarge Data Customize A Interactive
Faiing — = 5
o e23VS _1[,".15_1-'5_'_5#-251-53
32 -
255
More digits

0.845687323022408522853504407386406211369747193708920 . x 107426

More
10-1125Y5 7 4545 25V5

2545
Enlarge Data Customize A Interactive
1 i Y e | 5 a5
R [lD_llFES‘uS.-T ]’u"5 s g25VE
125 5

F25 V5 0 [[\'IE o l-IS + 160 F—25 SERCE

40045

In ((CCCCL/[(Ssqrt(5)* 5*(e((-sqrt(5)*P1))"5))) / (((2*(((1/32(-1+sqrt(5))*S+5%(e™((-
sqrt(5)*P1))"5))D))))
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Input:

log

Open code

]
Exact result:

9 ¢25V5 7° [3—12 [‘u"'g ~ l}5 45255

log —
2545

Decimal approximation:

More digits

logixi is the natural logarithm

17101.28393400786327530804780300520221250800171561940725254...

Open code

Alternate forms:

More

=& = .5, 5log5
log[10- 112 Y° " +54/5 (BVE |- zg }
Enlarge Data Customize A Interactive

é [2 lag[lﬂ— 116253 > +5\E (253 "5] -5 lag[S}]

Pl b R e

log =
2545

and:

/P72 * In (((((1/[(Ssqrt(5)*5*(e™((-sqrt(5)*P1))*5))) / (((2*(((1/32(-

1+sqrt(5))"5+5%(e”((-sqrt(5)*P1))"5)))1))))

Input:

— log
(-5 n]

545 .5
(Vs af

2|25 (-14VE a5

Open code
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e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Exact result:

— 5 i — 5
225V 5 n [5115{”_1156#_251;517 ]

log 2545

;I_Z

Decimal approximation:
More digits

1732.722330006490155883907217809676768207629974194791390849. ..

Continued fraction:

Linear form 1
1732 +
1+ 1
2 1
’ 1
1+ i
1+ 1
1+ i
1+ I
28+ T
41+ 1
1+ T
1+ 1
2+ 1
1+ 1
1+ T
4+ 1
1+ 1
3+ 1
2+
1
9+ 1
2+
2+—
Series representations:
More
/
log .
— &
545 5 :-"[-_ﬂ |
= G
zlé |:-1+u'?]5+59 ] ]
3 : k
125"[ 1 —r
B 2 111 ) 25vF S . 125-10 V5 +{-25411 V5 |25 V5 7
lag[ 1+5u'?+[5 zsu?]f ]_Ek=1 k
- 2
Open code
Enlarge Data Customize A Interactive

159



log

1

— &
— |+ — —
545 5:-{ =] - 22545 1° [élz_{_1+,,—5]5+5p-25¢5n5]
ey -5 i - '
2 éll—1+1.n'5:|5+5r{ ] 103’ 1+ 5545
\
= =
125K —
. 125-10 ¥5 +{-25411 V5 |25 V5 7
Ek=]_
2
f
— - — .
325 V5E m [31_2{_1+u.5]5+5!,-251..'5 m ]
Alg = -x
1 2545
log (5T
— |5 r) 21
RN ! 2m
= |6
ity —1\5 #—".I'S JT]
2|37 (-L+VE 45
e B T
‘_11&[ 2 +[1__ 11 ]st v§ x° —x]kx'k
. 545 |5 2545
logix) ~ ¥ X for »
= = ‘
Integral representations:
f
log - ——
— |5 )
545 5¢l -
1 =5 (V5P 51,25 V5 2
2 51_1“'5] LB / ] 1041145 V5 |? m
: — I j 255 E‘“
fl‘z n N £

Open code

Enlarge Data Customize A

Interactive
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log -

— 16
w?s.-':_””]
= \5
Pty ——ry
2[$¢-1+ﬂ5]5+5 ': i ]
s 5 1
= e = -5
0 25VE T [_glal:_1+\||5]5+5!.—25"\l'5ﬂ' ]
1+ "ZH_S I(—s) I(1 + 5)
I i pa+y
-— ds fol
2% Jhiwey il -sy
] i}
We have that:

L/[(11*5%(eN(-sqrt(5)*Pi))"5))) / (((2*(((1/32(-1+sqrt(5))5+5*(e((-
sqrt(5)*P1))"5)))]

Input:

1

(V5
11:5¢ -

= |5
L et IV
i s B L ]

2

Open code

Enlarge Data Customize A Interactive
Exact result:

2 - | 5 5 5
< 25VSa (_[ ;'5 —l] 45 B3VE N ]
55 32
Decimal approximation:
More digits

1.000710279067556221617981291357761768984865008218390 ... = 107+7

Alternate forms:

MOi“e

T 2545 n° 2545 n°

= [10 11¢ 55 ]

Open code

Enlarge Data Customize A Interactive
2 1 5455 1 2545 n°

L Ly 5 *

11 5° 11 Vs e

Open code

S?:D 25V5a® [[‘/_ : 1]5 +16025V5 ™

161



In ((((1/[(11*5*(e((-sqrt(5)*P1))"5))) / ((2*(((1/32(-1+sqrt(5))*5+5%(e™((-
sqrt(5)*Pi))"5)))))

1
log
l:—\.-"_E :r'|5
11-5¢ ;
[ o=
2 31_'?|:'1+‘-.|"_5 :|5+5:-|'_\'ll ] ]
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
2 T B S A Y- = 5
% [_ L25Y5 [_[ 5 _1) 45, 25V5 D
855 (Y5~
More digits

17101.30019569371605532588699842716636475845841079687261194...

More

1 2545 :r5 [ 2545 :r5
lag[SS [10-11f +545 e ]]

Enlarge Data Customize A Interactive
2 a5ysa5(l [ | 255 n°
IDE[SSP [2[ V5 -11)+5e ]]

— 55 1, — .3 =

. 3 _ _ -23¥3nm
2545 x lag[—z J+ lc:g[—32 [45 1] +5e J
and:

/P2 * In ((((L/[(11%5%(eN((-sqrt(5)*Pi))*5))) / (((*(((1/32(-1+sqrt(5)) 5+5*(e (-
sqrt(5)*P1))*5))1))))
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e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive
Exact result:
2 a5ys5aA5 (1 oqAS —25v'5
103[55 € [32 [\"’E 1P +5¢ ]]
A

Decimal approximation:

° More digits

1732.723977650629872886393641942839475932747804889887454392. ..

Alternate forms:
More

1':=g[5—15 {10 —11e5Y57° 1545 ¢ ﬁﬁ]]

i'l'2

Enlarge Data Customize A Interactive
2 a545g° (1 e _254F 57
lﬂg[SEf [2 [5\'? 11}+5¢ ]]

JTI_JZ

Open code

25 V5 »° -log(2)+ lug[é (V5 —1f +5¢725 rsn's]

;rr2
Open code
Continued fraction:
Linear form
* 1
1732 + 1
1+
2+ 1
1
1+ I
1+ 1
1+ I
1+ 1
1+ 1
6+ 1
1+ 1
3+ 1
1+ I
18+ 1
1+ T
1+ 1
2+ 1
28+ 1
1+ 1
B+ 1
2+ =
Series representations:
More
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1
— \&
11 5.-{_"'5 ”]

1—Jinf]

log

1 =5
2 EII—IMJ'S] 45

H_Z

N 55
l —454{-1145V5 |25V 5 HST

lcg[é [—45 +(-11+5 V’E}fzsu—s ns]]

A -1 k
. =
Open code
Enlarge Data Customize A Interactive
i
log -
(~¥F af
11 Se
= |5
R e L)
2[32{-1“«5] +5e
s = .5 = .5
logl-1+ 2 V5 (1 (14 VEP 502 7))
2
. 55
o | -asa14sVE | VS n®
E‘k:l I
2
Open code
/
1
log —=
(~V5 n) :_: 5 ;5
11Xie - alg[10+{-11+5u'5]v25“'5” —551’]
iy -5 -
2 $4-1+~J5]5+5J ] ] 2i 5
= -
n? o
g-;—s]‘k[lm{-lus V5 |e25VE n° —551’] *
- ) )
log(x) ~ 2k X
e 2
Integral representations:
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log -

=5 m
11 5S¢ -
NG
1 —15 [-¥5 m|
2= [-14+¥5 |45 & ! o ~ &
_334 ; 1 ~;—5[1n+{-11+5u'5|:-35“5” 1
= — [ ' - dt
n? m t
Enlarge Data Customize A Interactive
log - —
[-+5 |
11 5S¢ ;
o (-v5 =
zlﬁ':—1+u5]5+5.-' -' l

}TZ
2 | M52 T(1+5)
I i ety —45+I:—11+5 V5 ],-35 Voo
i ds tor
2.;'1'3 =i pa+y r[l—.ﬁ}

The two results 1732,72233 and 1732,72397 are very similar and are very near to the
range of the mass of f;(1710) candidate glueball.

Now, we have that:

27%3 + 1073 * sqrt((exp((((((1 / ((((L/(((1/32(-1+sqrt(5)) 5+5*(e((-
sqrt(5)*P1))*5)))))" 1/(1164*2-32)))))))

273 +10° |exp

| >
1164-2-32 _ [T 2P
‘ql ;_El:'1+u' 3 ]5+5 :'I' T]

I
| — 't 5
2208/ 1 (5 145, 25V5 m

1
81+1000¢2 V32
Enlarge Data Customize A Interactive

° More digits
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1728.858072736919434280617815816864915168670165258188187538...

Alternate forms:
More

I
| 5 T x5
1;22-;'?“, _121+5-25 +56-25YE o
81+ 1000 ¢- -

Open code

Enlarge Data Customize A Interactive

s S 5
1000 Exp[ﬁ m{( : [511? - 11]+5¢=‘2” 5 ]+ 81

Open code

I
i —= g g2
28 (Vs 1f 460,25V E

81+1000¢ 3
Continued fraction:
Linear form 1
1728 + 1
1+ i
b+ 1
21+ I
1+ 1
4+ 1
O+ I
4+ I
2+ I
1+ T
16+ 1
1+ T
1+ 1
1+ 1
B+ 1
2+ i
3+ 1
3+ T
2+ 1
2+
2+=
We have that:

I/ (A T*5%(e™((-sqrt(5)*Pi))*5))) / ((2* (((1/32(-1+sqrt(5))"5+5*(e"((-
sqrt(5)*Pi))"5))))))"1/(2*1164-32))))))))

Input:

1

(V5 af

115.{
pE
1 —5 j—vSn]
2| [-14Y 5 45

2:1164-32

Open code
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Exact result:

f{zs V5 x5)/2206 229{/ 2 (i [‘E ~ 1]5 +5¢25V5 HSJ

55 \32
Enlarge Data Customize A Interactive
Decimal approximation:
More digits

1716.944401114722818821471990021882723351969991809758315223...

Alternate forms:

° More
1 5 5
2206 = _ 25v5 o
\/55 [1.:.,,[5\(? 1) ]
Open code
Enlarge Data Customize A Interactive

1

55
2296 = =
5. = 5
\/ N SR B R

Open code

f{25 V5 n5]ll.-"2296 22,;,{/ 2 [} [ 5 _ 11] 45 25Y3 n5]
5542

Continued fraction:
Linear form

1
1716 +
1 1
* 1
16+ 1
1+ I
70+ I
3+ I
2+ 1
23+
1 1
i 1
1+ T
2+ 1
21+
1 1
N 1
2+
1 1
e 1
1+ T
1+ 1
1+
1 1
V|
S+—=
Series representations: h
° More
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1

11[5 .,{-r'-‘n]s]

2 1164-32

P T - |
2[32{ 145 P45e

{-rsnr-‘]

5[5 e - _L_
" [ ;:=UREE=—1—+_.:4 r{ 2 s]rﬁ:‘]
Xpl - 2 o
3127
5 B -s_L1_ B - 1_ 5
n [Z}ﬂﬁss__l_;f 4~ 1{-3 s:lﬁsil] L (-5 -s)rts)
Sexpl- C 32 -1+ 2 —
2206 324w 2vn
Enlarge Data Customize A Interactive
1
< 5
5
11[5 r{ ") ]
216432 (1 s (Vs =
Th + | +5e
2006 2
55
5

:xp[—n

(L) s-no

k!

e

2206

—%]k-:S—:ngrﬂ"“ ‘—].Jk{—%]k':S—’fﬂkaﬂ_k

c -1
5:,:1:.[_175 Vzo [Z?:D {

k! k!

s 5

for not ((zpeRand —ea< zgs0

168

5



1

11[5.-':_1’1—5 =

-32|
2 1164 3._i 2

31—2 |:—1+1.n'? ]5+5:

=2 ) el e [5, h )

=)

(V5 af ]

k k 1 5
arg(s —x) s m 1Y B2y a™ ==
EEXp —;rS expE[Iﬂ-{g—J]\/; >_‘ [ z}k i
2 e k!
1 args-x) ) o 1F G -xf (-2 7))
] i wd B | D -
[1!'2295}] for R and 0

We have that:

17 (CCCCCCCCCCC(Ssart(5)* 5*(e((-sqrt(5)*P1))*5))) / (((2*(((1/32(-1+sqrt(5))*5+5%(e"((-
sqrt(5)*P1))"5))) 1/(2*1164-32))))))))))

Input:

1
— _ (-v5af
S¥5-8¢ !
2:1164-32 [ —s (V5P
2 (-1 545 !
32 !
Open code
Exact result:
= 5\ f =
25+ 5 17|/ 2206 1 5 9545 o5
‘,{ ) EE?QIE[E["’_S—I} 45 25Y5
55..'4592
Decimal approximation:
More digits

1716.932240767562897713904103115924197988364844525361104020...

Alternate forms:

f
2208 10-115Y5 7 4545 (V5

5 5/4592

Open code

Enlarge Data Customize A Interactive
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f|:25 Vs n5]ll.-'229|5 2208] (/5 _ 1}5 +160 ¢-25V5 =°

5?3‘;5 55/4592

Continued fraction:
Linear form

1716 +

1+

13+

1+ 1

3+
7+ 1

2+

3+ 1

B+ 1

1+

3+
1+

3+

3+

2+

46+

Series representations:
More
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1
= \s
1.-'?5?{_1"5”] ]

= 15
2 1164-32 2[31_2{_1”,—5]5&!.{—1.-'5 7 ]

1 32 [awgls—=g Wi2 m)] ' s
[229%{5]!{,.-' [114%{? [[exp[—ns (_J zg,2¢1+lsugq5 2 W2 m))
%

0

5

1 Zy

[i i {— é }k (5 - z0) 25" ]5][ 1 ]1,.'2 |argiS-zg )2 7]
k

I
-0 A

_k 1 o —k
zls'2¢1+[alg15—z|3].-'-:2:r:lj:l i -1 { 2 }k (5 E.'u} %o !
0 k! /

k=0

5o o]

5 exp| s [ 1 ]5f'2 larg(3-sp 27} 512 (1Hargis-zg @)
ey

]

o -1 (-3) G-z 5t
k1

k=00

1 2 +( 1 Jln"z largiS-zg )2 m zl||'2|:1+|_E.Lg15—z|:| W2 )
e et 0
3 ity

o {—1}"'c {_El}k (5 —E.'u}k 2.5“‘ 7
k1

]" i1 2295}]

k=0

21164-32 2[31_2{_1H.—5]5+5!§""—5”]5]
1’;;[5?#;114%{?[&%4_&[51]] f[lﬁD : a3 o 4512?334*11{2]] %
an el {Zfﬂ‘**lhzl] V’_Z4 [E]
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1

5

V5 5

2 1164-32)

{

e

We have that:

1 =5, |
2 El:—l-w'S] +5¢

Ja 3 Ak

k=0
_l'k e 5 .
5ﬂxpﬂ5ﬁ5[ﬂ[4}k# ]«ﬁ !
k=0 i
" 5| @ [—l-k[_l} 5 .
lClexp;rs\lq A s 2 M 1‘{4
S
5( [_l-k[_l} 5 .
10exp|r® Y4 |V 4!{1 2k | | J2
k=0 i
[ 1k[ 1} 5
5 expls” V4 [L ]«JT‘

L

[é [';PJ-

[ 7y

SN B
oo

((((LA((1/32(-1+sqrt(5)) 5+5%(e (-
sqrt(3)*Pi))*5)))))(1.08185+1.087534+1.006157-0.07609064)

Input interpretation:

1

[3—;[_“

Open code

Enlarge Data Customize A

Result:
More digits

1732.74...

5 s

Interactive
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And
(((Q1/32(-14sqrt(5)) 5+5*(e™((-sqrt(5)*P1))*5))))((29.76687(1/3))

where 29.7668 is a value of the Black Hole entropy (see Table)

Vzo.7688
1

1 =5 (-¥5 )

—[—l+‘¢"5'}+5¢=l' /

32 -
Open code
Enlarge Data Customize A Interactive
Fewer digits
More digits

1731.534151150132507646370570111950361166250299421249406794...

More

Yo 7ees
1

o e
- LR 5

3.09916

1

S TS (Yo 4k (M) n a3
Se = i i —l+‘u"42‘k=ﬂ4 [

}

ol T P

Open code

Enlarge Data Customize A Interactive

707668
1

—— —'__.TS
3—{2[-1+v5]'-‘+5¢«ﬂ s

309916

1

e 2R — e LFELY
Twa L 4 k 11 J oa 4! | 2k
2okeeo k! ]]+32[ 1*"424:::: k!

£ =
b |—

5 exp[—ns va°

Open code
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Y7e766s
1

= \5
i[-1+f5]5+5f*“5”

5
5 oo -5 1 |
.-' by [24_.‘:0 RESS:—%t,: 4 r[—i - .Sjr[.i}]
1/15exp|- = — -
/ 32Vr

309916

F4

. " -
. 1 24?:0 RESS=_1;+J; 4-F r[-z— - .S}r[.ﬂ
+

32 24

ooty Dis)il-a-s) o
=i a4y =5

(2 £ [{—a)

1+z)f =

All the results: 1728,858 1716,944 1716,932 1732,74 and 1731,53 are very near to
the range of the mass of fy(1710) candidate glueball.

Note that:
3
1
= |5
5 (1 e \5 {-v'5 n) 1.6382808 707005665 67723045882 70 120562457083 14722584
\i —(-1+¥5) +5¢ e —
32 - p #4239

Open code
Enlarge Data Customize A Interactive
More digits

4.236067977499789606400173668731276235440618350611525724270....

The result is a very near to the range of the mass of hypothetical dark matter particles.

We have that:
m
1
5 (1 JE (-vF 1.6382808 TOT005 665 67723045882 70 120562457983 14722584
—(-1+¥5) +5e N =
1l1 32 / 1
Open code
Enlarge Data Customize A Interactive
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° More digits

4.5347571611551792880015884048567915637887680293971326... « 1017

Or
(1.618033988749894848204586834365638117720309179805762862135)"P1 *
10M17

1.618033988749894848204586834365638117720309179805762862135™ - 10'7

Enlarge Data Customize A Interactive

° More digits

4.5347571611551792889915884048567915637887680293971326... « 1017

This value is very near to the value of mass of the dark atom =~ 5 GeV =4.5 * 10"’

We have also that:

(CCCCCECLAL/32(-14sqrt(5) ) 5+5*(e((-sqrt(5)*Pi))*5)))-(-
1.6382898797095665677239458827012056245798314722584 x 10/-
T429)) M /5)))) PL * 1.08753454 * 10716

1

= h
|:-"' 5 ’T.l ]_ B 16382808 TOTNOS AR5 ATT23045 88270 120562457083 14722584

a1 =5
‘\[E[—l+‘~"5] +5¢ 7420

1.08753454 » 10'®

Enlarge Data Customize A Interactive

° More digits

4.93170504... % 10'©

Or:

(1.618033988749894848204586834365638117720309179805762862135)"P1  *
1.08753454 * 10"16

1.618033988749894848204586834365638117720309179805762862135”
1.08753454 » 1016
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Enlarge Data Customize A Interactive

° More digits

4.93170504. . % 10'6

This result is very near to the first value of upper bound dark photon energy range
(4.95*10'° - 5.4 *10'%)

We have that:
16
1

s {1 fE\a (-vE ] 1.6382808 707005665 67723045882 70 120562457083 14722584
& —(-1+V¥5) +5¢ e T

32 5 10 7426

cfip)

Open code
Enlarge Data Customize A Interactive

° More digits

1726.999546896146215177927205518884822189945160468287944927 ..

Linear form

1726 +

1+

2205+

2205+

1+ 1
2205+

1+ 1
2205+

2205+

e 1
2205+

1+1

This result is very near to the range of the mass of f,(1710) candidate glueball.

We have that:
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13
1

= |5
i (22145 +5 (R 1.6382898 70T00566567723945882 70 120562457983 14722584
3z (-1+ ) +5e g jo74ze

+(12% + 8%)

Open code

Enlarge Data Customize A Interactive
Result:
More digits

729.0019193787254996316687324071936814288320388947427468775...

This value is practically very near to the Ramanujan expression 6° + 8’ =9° — 1 =728

inz= FullSimplify[%]
1

cullgl= S[g] = " 1/5

[-3+ /5 +3/15-6 45 |
1 |

Clearing denominators, we obtain the above form of the result.

1
[-3-:".,'"5_-'\!15-6*.,."'?]”5
] [3-x.|"5_;ﬂ.|'15-6u"5_]m

In[3]= Tngnther[

1
1/8
[.’!-"..‘5 + '-.,||15-6"q’5 ]
| e TR — N Vo
Out[g]= |3 VI +3y15-8+5 |

! )

LLCCCCCC((-3+sqrt(5)+((sqrt((15-6sqrt(5))))))) " 1/5]

Input:

1
{/-awﬁﬂ' 15-6V5

Open code

Enlarge Data Customize A Interactive

Decimal approximation:

More digits
1.151253225350832840725107582807578627990082843838182580067 ...
Open code

Alternate form:

{ja-v’ghfa[&zv’g]

177



Now we have that:

Input:

1

3
{/3-»’3#15-5@

Open code

Enlarge Data Customize A Interactive
Exact result:

1
[a-v’inf 15-5@]3"5

Decimal approximation:
More digits

0.655371302067519178384415265863526021746110647201405496051...

Open code

Alternate forms:

1

3/5
[3-E+”I'3[5-2\E}]

Open code

i;—29?+131\/g +3\/3{5445-2882E]

Continued fraction:
Linear form
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1+ 1
1 1
" 1
1+
1
O+ 1
5+
1 1
b 1
T+ I
178+ 1
1+
9 1
) 1
22+
1 1
N 1
13+
1 1
= 1
24+
4 1
= T
174+ I
1+ 1
2+
1+—
We have that:
Input:
vl

{/—awfw 15-645
Open code
Enlarge Data Customize A Interactive
Decimal approximation:
More digits
4,150902535045726873870326024254275274857801173933180120700. ..
Open code

The result is a very near to the range of the mass of hypothetical dark matter particles

Alternate forms:

V13

|' ——
i|-3+f§+\/3[5-2u’§}

Open code

ml‘i}|29—12v€+2\/5[55—29£]

We have that:
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(1.2619-0.07609064) * sqrt(13)/[((((((-3+sqrt(5)+((sqrt((15-65qrt(5)))))"1/5] *
1/10M6

where 1.2619 is a Hausdorff dimension (Koch curve)

V13
(1.2619 - 0.07609064

|
V-3+V5 +V15-6vV5 x i
10

Enlarge Data Customize A Interactive

More digits

4.92218... x 1018

This result is very near to the first value of upper bound dark photon energy range
(4.95*10'° - 5.4 *10'%)

We have that:

vl

(287 +2x12%)

|
{f-awﬁm’ 15-6v5

Enlarge Data Customize A Interactive

Approximate form
Step-by-step solution

41613

f
J-3:v5+V15-6vF

More digits
1726.775454579022379530055626089778514340845288356202930215...

This result is very near to the range of the mass of f;(1710) candidate glueball.

416413

| ——
| ] —
5 _3+v5 +"/3[5-2v5]

\
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[
415@1%’29-12£+2\/5[55-29£]

Continued fraction:
Linear form

1726 +

1+

3+
2+

4+

1+ 11
6+ 1
1+
2+

24+ 1
3+

1+ 1
2+

11+ 1
20+

We have that:

Input:

V13

‘f,% {f—aﬂiw 15-6v5

Open code

Enlarge Data Customize A Interactive
Result:

Approximate form

Step-by-step solution

Y13

1{/-3+€§+~’ 15-6+5

Decimal approximation:
More digits

1.607117062780150613265405655226933358079687962114850128914. ..

Open code

This result is very near to the electric charge of positron

Alternate forms:

181



13

1\5/—3+E+,f3[5-2v’§}

Open code

ﬁ3%129—12£+2\/5[55—29£]

Continued fraction:
Linear form

1+
1+

1+

1+ 1

1

1+
5+ 1
494

43+ 1

We have that:

Input:

V13

\ {/-3+v’§+v 15-645

=T 35

Open code

Enlarge Data Customize A Interactive
Exact result:

1089 V13

1{/—3+\f§+xf 15-6V5

Decimal approximation:
More digits

1729.150481367584017846026758542130426948780190743071790388...

Open code

21
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This result is very near to the range of the mass of f;(1710) candidate glueball.

Alternate forms:

1089 ¥ 13

1\5/—3+~"E+,13[5-2f§}

Open code

=21

3 353?1_-?1§||-3+E+J3[5—2€E}
|
151’-3+E+,f3[5_2v§}

Continued fraction:
Linear form

1729 +

b+ 1
1+

1+ 1
1+

4+ 1
1+

1+ 1
5+

4+ 1
T+

1+ 1
10+

14+ 1

We have that:

Input:

" V13
~21+33

i {svs Ve

Open code

2
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Enlarge Data Customize A Interactive

6,_

1089+ 13
2 =21

—_—

3 15I — | —
\ \f-aws +V15-6V5

More digits

24.00532512100224685708630910953482799028395411314288760753...

This result is equal to the "modes" that correspond to the physical vibrations of a
bosonic string

From (https://en.wikiversity.org/wiki/Why 10 dimensions)

1968 "Veneziano model" Euler beta function describes the strong nuclear force. When a string
moves in space-time by splitting and recombining (see worldsheet diagram at right), a large number
of mathematical identities must be satisfied. These are the identities of Ramanujan's modular
function. The KSV loop diagrams of interacting strings can be described using modular functions.
The "Ramanujan function" (an elliptic modular function? satisfies the need for "conformal
symmetry") has 24 "modes" that correspond to the physical vibrations of a bosonic string. When
the Ramanujan function is generalized, 24 is replaced by 8 (8 + 2 = 10) for fermionic strings.

Linear form

24 +

187 +

1+

3+ 1
1+

24 1
1+

8+ 1
10+

1+ 1
1+

2+ 1
3+

2+ 1
1+

1+ 1
1+

g 1.
34—

'}’+i

We have that:
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—

vl

2 |-197 +33°
3 3 _ —
\ \ ¥ -3+vE +V15-6v5
Enlarge Data Customize A Interactive
/3
6,_
1089+ 13

- 361

—_—

f
|
]@_3+v5+415-ﬁv5

More digits

497.9963815274500641193916314725520182093321060701012137095...

And:

—_—

vl
gl Lo 19P 4 937
|
3 3| o N ey
\ \V-3+V5 +V15-6V5
Enlarge Data Customize A Interactive
13
1089 V13
4| — =361 =3

|
| —— ——
N -3+V5 +V 15-6V5
More digits

495.9963815274500641193916314725520182093321060701012137095...

The number 496 is a very important number in superstring theory. In 1984, Michael
Green and John H. Schwarz realized that one of the necessary conditions for a
superstring theory to make sense is that the dimension of the gauge group of type |
string theory must be 496. The group is therefore SO(32). Their discovery started the
first superstring revolution. It was realized in 1985 that the heterotic string can admit

another possible gauge group, namely Eg x Eg.

Linear form
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495 +

1+

275+

11+

From:

https://blog.wolfram.com/2013/05/01/after-100-years-ramanujan-gap-filled/

After 100 Years, Ramanujan Gap Filled

May 1, 2013 - Oleg Marichev, Integration & Special Function Developer,
Wolfram|Alpha Scientific Content - Michael Trott, Chief Scientist,
Wolfram|Alpha Scientific Content
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Feo- %) = T 0RO 1/ O

F (e 5,—,_.) =3/ sV/s-7 +JirCi— avsd
5 F (e~ ™E| =5/ =G+ ¥ e FaoR
Fe~ )=
-
Fle™#v) =
{' F(:":‘%: =
I:(ﬂ; i =
F(e™™'%)
F %)
(") |

We have that:

(((((Ssqrt(5)-7+((sqrt(35(5-2sqrt(5))))*1/5

| ——
5||5¢?-?+\;'|35[5-2¢?]

\

Enlarge Data Customize A Interactive

More digits

1.533433933531672725045223292803931793005891204687420376743. ..

Step-by-step solution

|
[ ] s iy
5| | i
1“.\{1?5-?%?5 +54y5 -7
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(((((-(7+55qrt(5))H((sqrt(35(5+2sqrt(5))))))"1/5

I ——

#-P+EJEW+435F+2JE]

Open code

Enlarge Data Customize A Interactive

Approximate form
Step-by-step solution

|
5LF—5JE+ 35ﬁ+2JE]

\

More digits

0.487312978391510968364287898438916092421960166897653822602...

Open code

II(((((Ssqrt(5)-7+((sqrt(35(5-2sqrt(5))))))"1/5]

1

| R
= =
ﬂ5v5_?+J355_2¢5]

Open code

Enlarge Data Customize A Interactive

More digits

0.652131127486455372683123188999563750987223092571995649304...

Open code

We have that:

2P/[(((((55qrt(5)-7+((sqrt(35(5-2sqrt(5)))))"1/5]

i

2

| —
e — —
ﬂ545_?+J355_2v5]

Open code

2

| ——
| e 5§ s
ﬂ-?+5¢5.+435m_2v5}

\
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Enlarge Data Customize A Interactive
Decimal approximation:
° More digits

4.097460718577354170832416348428892848105876641608218235480...

Open code

Property:

2
i is a transcendental number
;—:‘ ~7+5V5 +,/35(5-2v5)
Series representations:
° More
2

{jEE—?ﬂ/aS[S—zv’E}
EJ_?J’EELU[

Open code

2T

][5 4+ 4 1 (174705 )* 1?4-?0@]

ok =

Enlarge Data Customize A Interactive
2w
{jsﬁ_?ﬂg’as[s_zﬁ}
2

i/ - (-1), [5{-{;]“ VE 415 (174-70 V5 [* ¥ 174-70 V5
e Lk:ﬂ k!

Open code

2

{jSﬁ—h,,’aS[s—zv’E}

2

1 (L) (5 65-20 K4 175-70 V5 5 [ 5"
k!

5/ b
"‘4 -7+ W Zn Zk:ﬂ
for not ((zgeR and —es < zg = 0))

Continued fraction:
° Linear form
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4+
10 +

2+ 1
The result is a very near to the range of the mass of hypothetical dark matter particles

(1.2619-0.07609064) * 2Pi/[((((5sqrt(5)-T+((sqrt(35(5-25qrt(5))))))"1/5] * 1/10*16

Input interpretation:

(1.2619 - 0.07609064) - 2

T

| T —
,‘-:I(EJE-?+\/35[5-2~'“E] 1#

ol6

Open code

Enlarge Data Customize A Interactive
Result:
More digits

4.85881... % 106

Series representations:
More

((1.2619 - 0.0760006)2)

| |
5545 -7+ /35(5-245
3 +y 351 |

2.37162x 10 1

][5 4% VT £ (17470 V5| 1?4-?9»@]

ool N

fﬂ’-ﬁﬁlﬁ[

Open code

Enlarge Data Customize A Interactive
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((1.2619 - 0.0760006) 2y a

5I = ' =)
qsvs-h¢3ﬂ54usl
1ol6
2.37162x10' % 1
I .
1 L o =k =
5|| ;T |:-El|k[5|:-4]"v44-1—1_1"‘.:1?4-mu5] v 174-70 V5
N~ +:Lk£ k!
Open code
((1.2619 - 0.0760906) 2) x 2.37162x 106«
——= Y
N — (!
5|5~..'?-?+u|'35|:5—2 V5 | 5|| 7 e v S *‘1?kf-é,lk{5<5-303k+':1?5-?‘:'“5‘30.rk]zn_k
\ Y R E:ki] k!
1ol6
tor not ([zgeR and -

Open code

This result is very near to the first value of upper bound dark photon energy range
(4.95*10'° - 5.4 *10'%)

2/TCCCCC(7+35qrt(5)H((sqri(35(5+2sqrt(5))))))"1/5]

Input:

2

| R
‘i’ —(7+5 ‘."E}+ \f'I 35(5+2 ‘u"?]-

Open code

Enlarge Data Customize A Interactive
Result:

Approximate form

Step-by-step solution

| ——
i(—?—5f€+\(l35[5+2f€}

Decimal approximation:
More digits

4.104138589949855032072404940339538028030439006427259593420. .

Open code

The result 1s a very near to the range of the mass of hypothetical dark matter particles

Alternate form:
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| E—
f — | —
2574545 +\135[5+2-45]

|

We have also that:

(1.2619-0.07609064) * 2/[(((((-(7+5sqrt(3))+((sqrt(35(5+2sqrt(5)))))) 1/5] *
1/10°16

2

(1.2619 - 0.07609064)

| e ~
5 -[?+5v5]+.\;' 35(5+2V5) x =

\ 1016

Enlarge Data Customize A Interactive

More digits

4.86673... x 106

This result is very near to the first value of upper bound dark photon energy range
(4.95*%10'° - 5.4 * 10'%

We have that:

-1272 4 8 + [[IIILCCCCCCCTPiA(((Ssqrt(5)-7+((sqrt(35(5-
2sqrt(S))MN) /SO DN 13NN 6

- 16

s atnegaps | g

| ——
- | —
i TRAE —?+‘135[5—2x“5]

Enlarge Data Customize A Interactive

3242 5163

16/15
~7+5V5 +._‘||' 35[5-2».@]]

- 136

More digits

1712.185648284477131722337610382239831240200331867090785264...
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3242 163

-136 + T is a transcendental number
[-?+5~J§+,!35[5—2J§}]
Continued fraction:
Linear form
1
1712 + 1
5+ I
2+ 1
1+ T
1+ 1
2+ 1
2+ 1
1+
2+ 1
1
2+ 1
2+ 1
B+ I
1+ 1
1+ 1
1+ 1
2+ I
2+ I
2+—1
1I:I+—1
2+ T
1+=
Series representations:
More
5 16
~12%2 + 8+ B e
i 45@-?+J35[5-2J§}
¢ 16/3

3232 5

|
_:l’-hzk“ﬂ[ ][5 4% & (174 -70V5 | * 1?4-?(3».@]

-l X

Open code

Enlarge Data Customize A Interactive
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16
3 2
-12° +8 + | =

) TR T pm—
1‘1“'1'5 5 -?+\135[5_245}

16/3
136+3232 | u
1Y [afol¥ g e —
Sf_? Z‘” ( E]k[m: LV i (1740 V5 [V 174 ?n:uvs]
N7 ko k!
Open code
5 16
122 +8+ | il :
b _
13\‘: ilsﬁ_?+\135[5_2v5}
r 16/3

_136+32%3 2 ki

| )
¢ (-3} V70 [56-20F4175-10¥5 e

‘i"?’*zﬁ: - k!

Tor not [[ZgeR and -

The result 1712,1856 is very near to the range of the mass of f;(1710) candidate
glueball.

We have that:

[(2*1/((-(7+5sqrt(5))+H((sqrt(35(5+2sqrt(5))))))*1/5))1"1/3

Input:

1
2

3 i‘-[?+5f§}+\/35[5+2v’§}

Result

VZ

15 _7-5v5 +,/35(5+2V5)

\

Enlarge Data Customize A Interactive
Decimal approximation:
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More digits

1.601059011138038380370281715514401523800652829682136009919...

Open code

This result is very near to the value of electric charge of positron

Alternate form:

ﬁli’l?+5£+ 35[5+2\E}

Open code

We have also that:

Input:

16
1

=T g | |

e‘i i(-[msﬁpm

Open code

Exact result:

32V2
-136
\1§/15
[—?-sv’?+\135[5+2f€}]
Enlarge Data Customize A Interactive

Decimal approximation:
More digits

1728.306990494158687567647006987815300081291879224702656220...

Open code

Alternate forms:

, 1615
8[45@-1?[-?-5v€+J35[5+sz}] ]

16/15
[-?-5 V5 4+, 35(5+2 »E}]

Open code

Enlarge Data Customize A Interactive
32V2 952
+ +
— 41&/15
[-?-5vf§+\135[5+2v’§}] ~7-5v5 +,[/35(5+2+5)
680 VE 135\/35[5+2~.f§}

—?—5\."?+\/35[5+2J§} ~7-545 +.J 35(5+2+F5)
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Open code

The result 1728,3069 is very near to the range of the mass of f;(1710) candidate
glueball.

We have that:

[(((((-sqrt(5)-1))/2))"S+sqrt(1+((((sqrt(5)-1))/2))*10))]*1/5

Input:

\ (3 (V5 1))+ J 1+(5 (V5 1))

Open code

Enlarge Data Customize A Interactive
Result:

|
11 —\5 (v5 =1)*
iﬁ[l+h‘l5] +"'J|’l+—1CI24

Decimal approximation:
More digits

1.646325190186273091861231700619989791183989209372270111767...

Open code

This result is a good approximation to the value of the mass of proton

Continued fraction:
Linear form

1+

1+

1+

1+

4+

1+ 1
3+

1+

B8+

2+ 1
1+

T+

1+

8+ 1
3+

2+ 1

We have:
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[/ 1 W] 1 10
(35 1 (5 )
Enlarge Data Customize A Interactive

I ;s
=il B —\5 f (¥5 —1)"°
y 6 \ = [l+*q'l5] +._1 1+—l|:|24

More digits

4.032656666646840839189078105757238311446924192713059068800...

The result is very near to the range of the mass of hypothetical dark matter particles

We have:
-8724+332 * [((((-(-sqrt(5)-1))/2)) 5+sqrt(1+((((sqrt(5)-1))/2))*10)))]"1/5

I
a (T AN

L | V5 —1)1°
[1+45]5+|1+L———J— 64

1
\ 1024

5|
1089\_ 1

More digits

1728.848132112851397036881321975168882500364240006402151714...
This result is very near to the range of the mass of f;(1710) candidate glueball.

We have also:
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| =
1 —s | (V5 -1)1°
4—415—[l+\;'|5]+|l+[—'
\ 32 \ 1024
Enlarge Data Customize A Interactive

More digits

726.0294088721464335108031799734154979121392413331711192894...

441 | | — — P
air iy _ ¥
5 ,ul.\,llD[ES llw5]+5u’5+112

Enlarge Data Customize A Interactive

l | |II | e
4415 5 11+545 +“f250-1m-.,f5

|]_ i —
4—41‘?‘|5[ll+5*¢'5 +‘l||l|:|[25—ll*.,|'5]]

This value is practically very near to the Ramanujan expression 6° + 8 =9° — 1 =728

We know that multiplying all 21 values obtained from the Mock theta functions of
the “Ramanujan last letter”, we have the following final expressions:

((-1.0058343895*10"-12)*(-5.74968*10°-40)*(-1.08663428)*(-0.081816)*(-
0.07609064)*(0.92391)*(-0.0814135)*(-1.00615716)*(0.9243408)))

~1.0058343895 - 1071 (-5.74968 - 10~ (—1.08663428)  (—0.081816)
(-0.07609064) - 0.92391 - (-0.0814135) - (- 1.00615716) - 0.9243408

Enlarge Data Customize A Interactive

More digits

-2.736825201832791665509199539140494356652106487772300... x 107%°

(((-2.73682529183279166550919 x 10°-55)*(-
4.92906*1076)*(4.04437*10714)*(3.07735%10"13)*(-2498.279)*(33021.10)*(-
2122.186)*(1.63161*10720)*(9.39267*10°17)*(-4267.24)*(6.596086*10°20)))
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-2.73682529183279166550919 - 10°>° (-4.92906 - 10°)

4.04437 - 10" . 3.07735 - 10'® . (—2498.279) 33 021.10 » (-2122.186)
1.63161 10? . 9.39267 - 10'7 . (-4267.24) - 6.596086 - 10%°

Enlarge Data Customize A Interactive

More digits

-1.267925315513541562416051980712673446144837786881388... «x 107

The final result is -1,26792531 * 10°*
(-1.267925315513541562416051980712673446144837786881388 x 10°")

We have that:

1/10718 (2*%(1.2619+0.6309)) * (~(-
1.267925315513541562416051980712673446144837786881388 x 10°54))*1/3

where 0.6309 and 1.2619 are two Hausdorff dimensions (0.6309 is the dimension
of Cantor set)

1
— (2(1.2619 + 0.6309y;
1018

.?‘III —-(-1.267925315513541562416051980712673445144837786881388 ll:l54]

Enlarge Data Customize A Interactive

More digits

4.09731...

This result is very near to the range of the mass of hypothetical dark matter particles

1/1072 * (2%(1.6379+0.6309)) * ((-
1.267925315513541562416051980712673446144837786881388 x 10/54))*1/3

where 0.6309 and 1.6379 are two Hausdorff dimensions (0.6309 is the dimension
of Cantor set)

1
— (2(1.6379 + 0.6309))
10°

.?‘II —-(-1.267925315513541562416051980712673445144837786881388 ll:l54]
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Enlarge Data Customize A Interactive

More digits

491124, % 106

This result is very near to the first value of upper bound dark photon energy range
(4.95*%10'° - 5.4 * 10'%

Now:

integrate (-1.267925315513541562416 * 10°54)x x,[0, -Pi/2]

Step-by-step solution
T

['3[-1.25?925315513541552415 107 x x dx =
w0
1638 068 464 282 056 961501 628 710 059 958 232 283 800 180 327 710 720

1.€.

More digits

1.6380684642820569615016287100599582322838001803277107... x 10°*
1,638068464282056961501628710059958232283800180327710720 * 10°*

Note that:

3 * (1,63806846428205696150162871 * 10°*) * 1/10"38

3 1.63806846428205696150162871 - 10™* Foat

Enlarge Data Customize A Interactive

4.91420539284617088450488613 x 106

and

1073 ((2*(0.6309+1.2083) * integrate (-1.267925315513541562416 * 10°54)x x,[0,
Pi2]) /4

| - I

[ 1
10° :J|2[D.63G9+l.2i]83}( 2(-1.267925315513541562416 - 10°*) x x dx
w0
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Enlarge Data Customize A Interactive

4.05448 % 10'°

The results 4,9142 * 10'® and 4,95448 * 10'® are practically equal to the first value
of upper bound dark photon energy range (4.95 * 10'° — 5.4 * 10'°)

Note that:

2.61803398 * 1/10"54 integrate (-1.267925315513541562416 * 10°54)x x,[0, -Pi/2]

T

2.61803398 o [ (-1.267925315513541562416 - 10°*) x x dx
Jo

Enlarge Data Customize A Interactive

4.28852

Or:

(1.61803)"2 * (1.63806846428205696150162871 * 10"54) * 1/10"54 where
1.61803 is a Hausdorff dimension (golden dragon)

1.61803° (1.63806846428205696150162871 - 10°7) g%

Enlarge Data Customize A Interactive

4.288497771447913808825863682464672639

And

1710713 (((1.6826) * integrate (-1.267925315513541562416 * 10754)x x,[0,
Pi/2]))*1/4 where 1,6826 is a Hausdorff dimension

l | -
— ;1u| 1.632&{ 2(-1.267925315513541562416 - 10°* | x x dx
10 Joooo !

Enlarge Data Customize A Interactive

4.07454
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The results 4.2885 and 4.07454 are very near to the range of the mass of hypothetical
dark matter particles

The next two examples, of continuous fractions, are due to S. Ramanujan, one of the
greatest mathematical geniuses.

From: https://www.cut-the-knot.org/do_you_know/fraction.shtml#sq?2

1 =( 5+J§_J3+1)_E3'1§
S 2 2

4T
e

1+

1+

-6
-]

1+ ..

For the first, we have:

[((sqrt(((5+sqrt(5))/2)))-((sqrt(5)+1))/2))] * e*((2*P1)/(5))

2m)3

[Jg+l]F

B | =

36+45)-

Enlarge Data Customize A Interactive
l |'_' II l |'_' (2m)5

[5 -1- V5 )+ 5[5+ us]]f

More digits

0.998136044598509332150024459047074735311382994763043982185...
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Property:

[é [—1 —\E] + %[5 +£] ]a"z"""E is a transcendental number

Alternate forms:

—% [1+\/€— ) 2[5 +\/€] ]f-gznys
Open code

0C

Enlarge Data Customize A Interactive
é [—1 —\{{E 41 2[5 +\{{E] ]f-{Zn;l,-'S
Open code
_} 2T _ l £f¢2n;,-'5 i l [5 +V”E] £2mis
2 2 2
Series representations:
More
- [5+\E] 1 [V'E " 1] F2mis _lfqzn:,-'s ”
2 2 -
1
éz*'“ 23 [; ][3 V5 ]* [—vq (3 +\E]k LR é (3+V5) ]
Open code
Enlarge Data Customize A Interactive

1 1 iy 1 any

3 (es) -3 (V5 p)enss - o
. [—l}k g-1-2k (2m)'5 {_El}k [34_@}-& [_ﬂ [3+ﬁ}k + o143k 351[3_'_@}]
)3

ke

k=00
Open code

(35+5) - 15 e o Leoms,
o (-1 271k (2705 (L1} Vg (<2545 ~ 220 + 2 5 - z0)) 55
k!

k=0
for not ((zgeR and —oa < zg < 0))

Continued fraction:

203



° Linear form

1+

535+

2+ 1
38+

10+ 1

1+ 1
2+

2+ 1
42+

We have that:

sqrt(exp([[[((((sqrt(((5+sqrt(5))/2))-((sqrt(5)+1))/2)))) * eX((2*P1)/(5))))]]]

{3

Open code

(Vs + 1]]{-“-2”-‘-"5]

1
2

Exact result:

.
é’ §|:—1—1..' 5 :|+1|||| é'|:5+‘-.|' 5 ]] A2 )5

[ 3
Decimal approximation:
° More digits

1.647185415043870816004925246930717147776358011767210634294. .

Open code

This result is very near to the value 1,6402 that is a Hausdorff dimension

Alternate forms:

ST
4
&

Open code

—_—

1445 -uu' 2(54v5 | [#2TNE

Enlarge Data Customize A Interactive
e,
-1’5 +\,|'I 2(54V5

1

{2 )5
4 i
&

204



Series representations:
More

exp[[,j 5+ % 5+1J‘2"‘5]:
e

Enlarge Data Customize A Interactive

'.Jl Exp[[ é[S +ys) _% [,J’EH]]EM.-S] _
[t ) £5)

k=
Open code

J p[[ Y5+VE) -2 (V5 1]]] _
,_qf;larlnexp[—%f*zm.-'s[h 5 -2 %[Sn/g]ﬂ )
Z[E][-1+exp[—%f‘2”""'5[ln/g—z %[5+\E]]H

ko * K

Continued fraction:
Linear form
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1+

1+

1+

1+ 1

27+ 1

22+ 1

Note that:

(((((sqrt(exp([[[((((sqrt(((5+sqrt(5))/2)))-((sqrt(5)+1))/2)))) * e ((Z*PD/(SNNIIDN)) *
1073

Input:

{3

Open code

(Vs + 1]]e*2"]-"5] 10°

1
2

[ Units »

Enlarge Data Customize A Interactive
Exact result:
1000 exp HE [-1-1.*5 ]+ \fl 1 [5“.*5 ] 27N
212 2
[ Units »
Decimal approximation:
More digiLsI l

1647.185415043870816004925246930717147776358011767210634294 .

Open code

° Units »
Property:

1000 Exp[

1 [1 {—1 _ \E] + \f % [5 + \/E} ]r“‘z”j’ls]is a transcendental number

2|2

Series representations:
More
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MI|—=
U‘I
+
=y

\u_-"
‘r\“:
=
Lﬂ

| S

|' 1
exp 5 5 +4 5
1 1
1000 | exp|- - 1+ —5+
2 2
Enlarge Data Customize A Interactive

,_j EXP[[ %[5 +v5) - [\E»rl]]f‘z”-‘-"'-‘] 10° =
-2 3 v) | £ 5

EXp [—
==

Ba |

1000

B | =

-

Open code

,q(' e[| 3 (5 V5) -3 (V5 1))« 10" -
—1+exp[—%f‘2”’-"5[1+£—2 120

o e e ) )

1000
"1

Continued fraction:
Linear form

1647 +

01+
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This result 1647,1854 is a good approximation to the value of the rest mass of Omega
baryon 1672.45+0.29

We have that:

(27*3) + (((((sqrt(exp([[[((((sqrt(((5+sqrt(5))/2)))-((sqrt(5)+1))/2)))) *
eN(2*PI/(S)NDN)) * 103

B | =

273 + J Exp[[‘j % [5 f 1E] .

Open code

(Vs + 1]]5-2”-‘-"5] 10°

Enlarge Data Customize A Interactive

1000 Exp[é [% {—l— 1;"?] g \/ % [5+“E]]f*2”-"'5]+31

More digits

1728.185415043870816004925246930717147776358911767210634294 ..

More

[ ——
27 3+ |I exp[[‘j é [5 - *J"E] - é [q‘? + 1]] f-:2:rl-'5] 10% —

\
27 3+ |II Exp[[\(l é (5+v5) - (V5 + 1]]w“] 10° for s

Ba | =

\

Open code

Enlarge Data Customize A Interactive

| ==
| 1 Lo = 2m)5 3
27 3+H|Exp[[‘ji[5+1,"5]—5[w"5+1}]¢= ]m -

| T ——
| (1 oy A (2 1)5 3
27 3+‘q|exp[[\|/§[5+ﬁf5]—5[\E+1]]z' ]m

Open code

| ———
| Il [ 1 [ = 27y5 3
27 3+‘q|exp[[\15[5+u"5]—5[w"5+1]]f ]m s

2

81+10° |exp||1+ ————
' —1+cnth[’§}

HERQRHE]

%]
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More

| —————
| [ S @nys | 103
27 3+H|Exp[[\f [5+w," ]-5[45+1]]f ]10 -
« (2] o

81 + 1000 \‘ exp[— % [1 - *u"'g -2 Jﬁ] >_4 sk! ]

k=0

B3| =

Open code

Enlarge Data Customize A Interactive
II 1 = L i
i 1 {27)5 3 _
27 3+‘q|exp[[‘jz[5+\"5] 2[«J5+1]]e ]10 .

- 1, — 1 = m
aumuo\iexp[-%[hﬁ -2\{%[5&5}]*%”&[%}]

Open code

|I 1 —
27 3+"4| Exp[[\li[5+‘\u" ]-
| ———

| l @mis I| 1 s
81+1DDD‘1|—1+Exp[—§p' [1“#5-2.\;5[5@5]“

S R S|

k=o' k

[*JE - 1]]1-‘2"-‘-"5] 10° =

B |

The result 1728.1854 is result is very near to the range of the mass of f;(1710)
candidate glueball.

We have:

(1.4649-1) (((((sqrt(exp([[[(((sqrt(((5+sqrt(5))/2)))-((sqrt(5)+1))/2)))) *
eN(2*PI/(5NNDN)) * 1073

| —
(1.4649 - 1}[‘q|| EXP[[\( é [5 + \E] s

Open code

B2 | =

i)
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Enlarge Data Customize A Interactive

More digits

765.776...

More

| —
| 1 = Lo F= ol @ays 3
[1'4649_1}‘4 Exp[[\li [5”!5] _EHS +1]]f- I ] 10° =

454.9\iexp[—%[l+wf’g—2‘f [5”}5]]2[_ ﬂk]

k=0

Open code

Enlarge Data Customize A Interactive

| —
| 1 izz L I 4} gays 3
[1.4549-1114 exp[[\IE [5+~J5] -5[~J5 +1]]f- h ] 10° =

464.9 \ Exp[— % [1+ of Boeed \{I% [5 +«E] ]k_i'ufk[i_nﬂ

Open code

| S
(1.4649 - 11‘1}I Exp[[\/ % [5+~.E] 45 +1 ] “2“5] T

464.9 __q|||-1+e:cp[—; o [1 Vs _2\1 ]]
S ool 2 B

Open code

This result 765,776 is very near to the rest mass of Charged Rho meson 775.4+0.4
We have also that:

3% (((((sart(exp([[[((((sqrt(((S+sqrt(5))/2)))-((sqrt(5)+1))/2)))) *
eN(2*PI/(SNNDN)) * 10716

T2

Open code
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Enlarge Data Customize A Interactive

Exact result:

——
30000000 000 000 000 Exp[% [% (-1- JE] +y % (5+ \E] ]f‘z”-‘-"'-‘]
Decimal approximation:
More digits

4.9415562451316124480147757407921514433290767353016319.._ x 101°

Open code

Property:
30000 000 000 000 000 EXP[é[%[_l_£]+\l'%[5+\E]]f<2ny‘5]

15 a transcendental number

Alternative representations:

I
3 _HI exp[[ é [5 +\E] —% [\IIE + 1]]f<2rr1-'5] 1016 —
I P
3,_1I EXPII\Ié [5+\IE] —% [£+1I]w“] 10'® forSa
Enlarge Data Customize A Interactive
I
3 "1II Exp[[ é [5 +\E] —é [\'IE - ll]cI‘?”I"'E] 1028
f S
a‘qI Exp[[\/% [5 ﬂg] —% [«E . 1]]2—‘2”-‘-"5] 10% for

Open code

3 "II Exp[[”I é (5 +\I§] .

Exp[[1+ ;][1 (1-V5)+ jﬁﬂ

=, coth[’é}

Ba | =

3 x 106

Continued fraction:
Linear form
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40415562451316124 +

2+

12+

10+ 1

The result 4.9415 * 10'° is practically equal to the first value of upper bound dark
photon energy range (4.95 * 10'° — 5.4 * 10'°)

Note that:

(0.6309+1.8617) * (((((sqrt(exp([[[((((sqrt(((5+sqrt(5))/2)))-((sqrt(5)+1))/2)))) *
eN(2*PI/(SNDN))

[ P —
| . I O 27y5
(0.6309 + 1.8617) ‘q' Exp[[\f 5 [5 - \E] 2 [‘,;5 4 l]]{,. ) ]

Enlarge Data Customize A Interactive

More digits

4.10577...

More

(0.6309 +1.8617) ‘J' Exp[[\( é [5 " ME] 3 % [,E s l]]fe.zm_.-s] _

24926\&xp[—%[l+m"5—2“f [5”!5]]2_. ]

Enlarge Data Customize A Interactive
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|
| 1
(0.6300 + 1.8617) ‘q' Exp[[ - [5 +y5 ] -

B | =

2.4926 ‘1 Exp[— % [1 +yf5 -2 \/ﬁ] ): fk[g—”]]

Open code

|
| 1
(0.6309 + 1.8617) \ Exp[[ = [5 +y5 ] o

%[Ear 1]]452”-‘-"5] =
_ ‘q(l i Exp[_ 1 s [1 e Jﬁﬂ

2

ool

ko' K

Continued fraction:
Linear form

4+

9+ 1
2+

&4+ 1
1+

17+ 1
5+

3+ 1
3+

1+ 1
1 l
B 1
1+
2+

5+ 1
1+

3+ 1
8+

1

1+ 1
10+

R
1
1+
1+ 1

141

The result 4,10577 is very near to the range of the mass of hypothetical dark matter
particles.

For the second, we have:
[(((((sqrt(5) / [TH((5(3/4)*((sqrt(5)-1))/2))N(5/2)-1))"1/5] - (((sqrt(5)+1))/2))))]
*eN(2*PD/(5)))

Input:
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V5

B [E+1] (2mis

1+ {{{53-’4 [; (V5 -1 -1

Open code

1
2

Exact result:

[_1_\E]+ ﬁ ‘JZIr:I,-'S
J 5578 |5 -1)2
[t e R

a7

Decimal approximation:
More digits

-2.39412156829826275602101206009289211081464046941705341502...

Open code

Property:
/

1 V5 =

- [—1 -y 5 ] + 2™ is a transcendental number

5578 (1445 /2
1+2 -1+ -
442

Alternate forms:
More

ST ey R s
__fI:Z.IT:IIS__ 5 f-:ZnJ,S_r

2 2 : :

55718 (45 -1)42
1+ ——MmM -1
442
Open code
Enlarge Data Customize A Interactive
I
—cl — § —
(1495 )8 5578 (V5 112 a3
2443 (1- V5 |+ L £2mHs
- 10—
V2

I
| i 233
%l 5x578[v5 243

2225 4 o
V2

Series representations:
More
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V5
1+{f{51 594 (V5 - 1)) -1

[\I{E+ 1] 25 _

MII—'

1
‘,1211:1.-'5 ,".I'I Zr:;n 4—& [E
ke

o]

1
_Lgemis 1 s g izﬁ‘ o
2 k
k=0

5

TIB g e 4k
5.5 [1”'42;-::04

)

1+4/-1+ -
442

Open code

Enlarge Data Customize A Interactive
V5 - %{ f5 i 1‘] P2THS _ _% L2 _
1+ {{{; 594 (V5 -1)P* -1
1 1
l k l I:Z.IT:Ill'S il ‘_Z]ki_i]k
L emys [ v {_4} {_z}k € Ve B, k!
i 4 Z
2 k! =
k=0 i 1]‘ ] !
78 —
I 5.578 (14475 Zk:ﬂ =
1+ -1+ _
442
Open code
V5 1 .
s 5{4”'5 i 1] -1

1+ {/{51 534 (V5 -1 -1

1 k &
w (-1 { = (5-20) 5
} I:EJT:I- I:EIr:I-S II Z ! Z}k o} %y i
2 k!
k=0
(=1L (5-zg K zgF
(205 . a 2k
52
-1F(- '|15—z.;.f‘:.;,"‘ '
T8 _ 2 ik
. AR ['“"-‘ Dkeeo k!
1+ -1+ —
442
Tor not (|zpeR and —w= < zg = 0))
Continued fraction:
Linear form
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-2+

-2+

-1+
-1+ 1
5 1
* 1
-4
-1+

-8+ 1
-S54+

-2+ 1
-1+

-1+
-7+

g

-(1.0812+0.6942) * [(((((sqrt(5) / [1H(((5"(3/4)*((sqrt(5)-1))/2))\(5/2)-1))*1/5] -
(((((sqrtG)+1)/2))N] * eN((2*Pi)/(5)))

where 1.0812 and 0.6942 are two Hausdorff dimension

Input interpretation:

V5
~(1.0812 + 0.6942) : -

T'a {f (534 [51 (V5 -1))f* -1

[\E+1] 23

B2 | =

Open code

Enlarge Data Customize A Interactive
Result:
More digits
4.25052...
Series representations:
More
V5

-(1.0812 + 0.6942) : =
|
5/ (1. 534 (5 —1))? -
1+ \[ [2 534 (V5 -1 -1

]_

[\/E+1J C2mis _

B | =

— &
0.8877¢%™° +0.8877 27 /4 $a* [
k=0

bl R

1
1.7754 &2™5 A4 32 4% [ 2 ]
k

| 1
TR [ —* |5
! 3 %3 [ 1+v 4 :| & 4 [E

1+§—l+

44z

Open code
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Enlarge Data Customize A Interactive

V5
~(1.0812 +0.6942) , =

1+ {/ (2 %59+ (V5 -1)* -1

i

k!

[\E+1J L2mis _

Bl | =

0.8877 2™V 4 0.8877 27V *J_ L

if‘t -2k

L7754 £ (4 w0

EIENE
k!

‘ 5 578

ey E:J:D

4432

V5
-(1.0812 + 0.6942) : =

1+ "-:[I (2 x5%+ (V5 -1)f* -1

w (-1F(-2), 5-20) z5°
0.8877 ™ +0.8877 625y 50 3 2k =

[\/E+1J C2mis _

B | =

1
k=0 ki
P *.—lilkl:——] -:S—ZDszD'k
1.7754 2™ +fzg 33 E'kk.
16 (L), 5-zg k% P2
78| 1. (o Ve 2k
5 i 20 Dty k!

1+\1E_1+ 442

This result 4.25052 is a very near to the range of the mass of hypothetical dark matter
particles

We have:

-(2.06) * [(((((sqrt(5) / [1+(((5 3/ *((sqrt(5)-1))/2))*(5/2)-1))))"1/5] -
((((sqrt(S)y+1))/2)N] * e((2*PD)/(5))) * 10716

Where 2,06 is a Hausdorff dimension

Input:
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V5 1 ;
~2.06 : - [\E +1) (273 11076
341 _ 112 _
1+{/[5 [z[v’? )P -1
Open code
Enlarge Data Customize A Interactive
Result:
More Idigits

4.93189.. % 1018

Series representations:
More

V5
~2.06 -

1+ {/[; 594 (V5 - 1) -1

k=01

1 115/2
5 57/8 [1+u‘4 ZN 4"'"[2”
k

{25 1D16 s

|

({5 ))

B2 =

\u—rf'

ol % Y

ol % R ]

2.06x1010 25 44 0 4% [

|
1+ﬁ—1+

447
Open code
Enlarge Data Customize A Interactive
V5 1 .
-2.06 e [\({E e 1] 25 [ 1016 _

14 {/[; 534 (V5 -1))* -1

Eallzk

1.03x10% ¢2™5 , 1.03%10'® ’“’N’_Z

k=0 e
2 C'EI 1|:|1|5 (2m)a ,.‘,I'E a0 l:_ilrkll[_]é_llk
5 ® & E‘k:ﬂ T
(AF (L) P
; — 4! 1”3/
5 578|144/ E:" 5
1+ -1+

4432

Open code
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V5
-2.06 : =

| iy
1+ "-:[ [-1 5314 (45 — 1]}5-'2 |
= . |

{£+l] S2mis (1916 _

B3| =

- . w (-1 (-7), 5-20) 55"
1.03x10" e?™ +1.03x10'% ? ™3y 79 " = kk1 5
k=01 #
1—11k{—1§:|kf.5-z.:,f‘zak

2.06x10%6 275 /g 320

k!

[ 1Y " ka2
7/8 il by e
L =144 5
VA0 Zk:ﬂ k!

443

l+i’—l+

The result 4.93189 * 10'® is practically equal to the first value of upper bound dark
photon energy range (4.95 * 10'° — 5.4 * 10'°)

We have that:

27+ 72 % (((<(1.0812+0.6942) * [(((((sqrt(5) / [1+(((57(3/4)*((sqrt(5)-1))/2))(5/2)-
DI))MS] - (((((sqrt(5)+1))/2))))] * eM(2*P1)/(5)))))"3

3

V5 1
27 +72|-(1.0812 + 0.6942) ol

[w,f?+ 1'] L2mys

o]

1+ {{f (594 (L (5 - 1))f* -1

Enlarge Data Customize A Interactive

More digits

1727.15...

Linear form
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1727 +

29+ 1

The result 1727,15 is very near to the range of the mass of f;(1710) candidate
glueball.

We have that:

32 * (((<(1.0812+0.6942) * [(((((sqrt(5) / [1+(((57(3/4)*((sqrt(5)-1))/2))\(5/2)-
IOH/S] - ((((sqrt(S)+1))/2)] * eNR*PD/(SH)HN"3

3

V5
32|-(1.0812 + 0.6942) . -

1+\j[534[ (V5 - 1))

%[\‘;5 + l] R

Enlarge Data Customize A Interactive

More digits

779.623...

This result is very near to the rest mass of Omega meson 782.65+0.12

(1.6990+0.6309) * [(((((sqrt(5) / [1+(((37(3/4)*((sqrt(5)-1))/2))(5/2)-1) 1/5] -
(((((sqrt(5)+1))/2)))] * eN(2*P1)/(5))))))"8
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[5 1y — ol o
(1.6990 +0.6309) k (V5 +1)| e

1 ,?'I (534 (2 (V5 - 1P -1

Enlarge Data Customize A Interactive

More digits

2514.82...

This result is very near to the rest mass of charmed Sigma baryon 2517.9+0.6

Now, if we take the above formula, multiplying for 2, the number representing the
Hausdorff dimension of boundary of the Mandelbrot set (see fig.), where the
boundary and the set itself have the same dimension,

e
we obtain:

-2 % (((CCC((sqrt(S) / [1H((SBH *((sqrt(5)-1))/2))(5/2)- 1)) 1/5] -
((((sqrt(S)+1))2)N] * e*(2*PD/(5))))))))

= |

/5 1 e
-2 : 3 -2 [45 +1) ]2
| I
l + “5||| [53..'4 [El [\‘;'g e l-|”5|2 _ l

Enlarge Data Customize A Interactive
l ) ‘I‘l'g {2 _-'I':I_IIS
g 2[-1-~JSJ+ — . e
| 5x57/8 [ -1)/2
1+ ———— -1
\ 442
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Decimal approximation:

More digits
4.788243136596525512042024120185784221629280038834 106830047 ...
Open code
Property:
1 V5 .
-2 - [—1 —\/E] + ¢“™% s a rranscendental number
5.57/8 14y 2
1+2/-1+ -
\ 4432
Open code
Continued fraction:
Linear form
% 1
+
1+ 1
3 1
N 1
1+ T
2+ 1
1+ I
1+ 1
1+ I
1+ 1
17+ T
27+ 1
5+ I
4+ I
1+ I
3+ 1
2+ T
1+ 1
67+ ———
2+ 1
1+ I
10+—
Alternate forms:
More
25
23 +\"E S2TNS _ 245 &7
5. 57/8 (5 1)5/2
N R, e A |
44 2
Open code
Enlarge Data Customize A Interactive
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I
{1+¢—5],5||||' 5x57/8 (V5 -1]5-"2_4 E

215 11 _af (25
21 5)+ e &
V2
 H5.57B (V12 ey
DIy
IEIJ'E

Series representations:
More

V5
=)

1+ {f [51 534 (V5 -1 -1

]_

262™5 44 = a* [

|

15,2
7/8 e iR N

5 508 1443 47%|5

: [+F Zeo

1+4)-1+ L

ol O P

o=

o
f-:zn;l,IS _'_f-:Z:r;l,-S ,14 24—.5; [
k=0

4432

Open code

Enlarge Data Customize A Interactive

V5
2

_ %[E ¢ l] S2mis _

1 +§f[51 534 (V5 -1 -1

| LY
e o 2 25 \[g g0 { 4 ok
G2mis | emys [ g{ 4}kE 2};; B “ T

é_l_lrlc‘_lll 52
-14/4 Zf:n 4Ik! =

5 5?.!I 8

1+5 -1+

avz

Open code

223



V5 1
) . o
| §
1+ ‘?' (2 x5+ (¥5 -1 -1

k 11 k. -k
w (=1 [—— S5—-z) 5
s f.zm_-'su,l'_ o (—1Y 2J||k[ ol &g
e +¢ )

k!
k=0

SR 1) —k
'-'1-‘k'.'§.|k“-5'zﬂ-‘kzﬂ

{2m)5 ! sl
2e VI Yo 7

\ /2
. R et
_1+,'|| =y Zk:ﬂ r

5 1
l+\-—l+ e

5 5?_-'8

This result 4.78824313659652551204202412018...... represent a transcendental
number and is very near to the first value of upper bound dark photon energy range
(4.95 * 10'° — 5.4 * 10'°) without multiplying the base and its exponent. Furthermore
the fact that in different expressions the results are transcendental numbers could
support the hypothesis that the value of the mass of dark matter particles is also a
transcendental number.

Now, we take the two results (transcendental numbers):
0.998136044598509332150024459047074735311382994763043982185...

-2.39412156829826275602101206009289211081464046941705341502...

and calculate:

172.05 * ((([(((sqrt(((5+sqrt(5))/2)))-((sqrt(5)+1))/2)))] * eN(2*P1)/(5)) +
2.394121568298262756)))

where 2.05 1s a Hausdorff dimension

[-u‘ 5 + 1]]f*2”-‘-"5 +2.394121568298262756

b3 | =

2 (V3 6+35)-

Enlarge Data Customize A Interactive

Fewer digits
More digits

1.654759811169157116170743638559548651371406338908801942529...
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Series representations:

More
[III ;5+¥5) -2 (V5 + 1}] 2™ 4 2.3941215682982627560000
2.05 -
1.16786 - 0.243902 ¢*™% + " 0.487805 - 47 27
k=0
1 2 g o i
2 [3”@] —D.E\E[3+\E] 48 5[3”@]
k
Open code
Enlarge Data Customize A Interactive
[III S [B+NE) = S (E+ 1}] 2% 1 2.3941215682982627560000
2.05 =

; bt | ; 1
{2m)3 s (2m)3 S
1.16786 — 0.243002 ¢ + E k_! 0.243902 ¢ ( 2]

v5)"

(_zlr]kﬁ[hﬁ]k—?[—?}k,.' é [3+\E]]

Open code

[;‘ 54NE) - S (E+ 1}]4-*2"’-"5 +2.3941215682982627560000

2.05
e sl | i 1
116786 —0.243902 £2™/% 1 37 = 270 (__] 5
£ k! 20

1 s
[ﬂ.4s?sn::5 (- 5]'( 5+ J5 -2 Zo) -0.243902 (-1 G- 0 f‘]z.;“

for not ((zoeR and —oa < zg < 0))

Open code

Continued fraction:
Linear form
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1+

1+ 1
1 1
N 1
1+
8 1
s 1
1+
1 1
. 1
1+ I
67+ 1
25+

Or:

1/2.05 ((0.9981360445985093321500244 - (-2.394121568298262756))

1
205 (0.9981360445985093321500244 + 2.394121568298262756)

More digits

1.654759811169157116170743600756097560975609756097560075609. ..

1.65475981116915711617074360975 (period 5)

The result that we have obtained: 1.654759811169157116170743609756.... is very
near to the Ramanujan’s class invariant:

(1164.2696)"1/14

Y 1164.2696

More digits

1.655784548676001664649597457275684816357913593417766990422. .
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From:

Three-dimensional AdS gravity and extremal CFTs at ¢ =8m
Spyros D. Avramis, Alex Kehagias and Constantina Mattheopoulou

Published by Institute of Physics Publishing for SISSA - Received: September 7, 2007 - Accepted:
October 28, 2007 - Published: November 9, 2007

Table

m L[) d S SE; H m L—[) d 5 5'5 {
1 196883 12.1904 | 12.5664 1 42987519 17.5764 | 17.7715
3| 2 21296876 | 16.8741 | 17.7715 6| 2 40448921875  24.4233 | 25.1327
3 | 842609326 | 20.5520 | 21.7656 3 | 8463511703277 29.7668 | 30.7812
2/3 139503 11.8458 | 11.8477 2/3 7402775 15.8174 | 15.6730
415/3| 69193488 | 18.0524 | 18.7328 7|5/3( 33934039437  24.2477 | 24.7812
8/3 | 6928824200 |22.6589 | 23.6954 8/3|16953652012291 30.4615 | 31.3460
1/3 20619 9.9340 | 9.3664 1/3 278511 12.5372 | 11.8477
5 (4/3| 86645620 | 18.2773 | 18.7328 8 | 4/ 13996384631  23.3621 | 23.6954
7/3 | 24157197490 | 23.9078 | 24.7812 7/3119400406113385 30.5963 | 31.3460

Table 1: Degeneracies, microscopic entropies and semiclassical entropies for the first few values of
m and L.

Bound of DM particle mass

From:

Phenomenological consequences of superfluid dark matter with baryon-phonon coupling
Lasha Berezhiani -Max-Planck-Institut fur Physik, Fohringer Ring 6, 80805 Munchen, Germany
Benoit Famaey - Universite de Strasbourg, CNRS UMR 7550, Observatoire astronomique de
Strasbourg, 11 rue de I'Universite, F-67000 Strasbourg, France - Justin Khoury - Center for Particle

Cosmology, Department of Physics and Astronomy, University of Pennsylvania, Philadelphia PA
19104, USA (Dated: November 17, 2017)
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Using (22) this translates to an upper bound on the mass
of the DM particle:

og/m i
m < 4.2 ( ) eV. (24)

em?/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 o/m
satisfying the merging-cluster bound ~ 1 em? /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)
would be somewhat tighter had we assumed a p oc r—2
transition density profile outside the superfluid core, in-

stead of p oc r—3.

Appendix A

Last letter of S. Ramanujan to G.H. Hardy
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S. Ramanujan to G.H. Hardy 12 January 1920
University of Madras

I am extremely sorry for not writing vou a single letter up to now ... I dis-
covered very interesting functions recently which I call “Mock” ¥-functions.
Unlike the “False” v-functions (studied partially by Prof. Rogers in his in-
teresting paper) they enter into mathematics as beautifully as the ordinary
Y-function. I am sending you with this letter some examples ...

If we consider a ¥-function in the transformed Eulerian form e.g.

q q q
@ gt a—pa—er T U-ra-era—er T
7 q* q°
(B) M it Ta-oi-a-a

and determine the nature of the singularities at the points g = 1.¢* = 1. ¢° =
1.¢* = 1,¢° = 1,... we know how beautifully the asymptotic form of the
function can be expressed in a very neat and closed exponential form. For
instance when g =e " and t — 0

2
(4) = \/;exp (% - 2—1) « +o(L)

(B) = "2 v to(1)f

and similar results at other singularities.® It is not necessary that there should
be only one term like this. There may be many terms but the number of terms
must be finite. 7 Also o(1) may turn out to be O(1). That is all. For instance
when g — 1 the function

1
{(1—q)(1—g?)(1 _qgj___}mo

is equivalent to the sum of five terms like (*) together with O(1) instead of
o(1).
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1 we Lake o numper ol jnpnciions ke (A ) and (B) 1b s oy 1 d Hnibed
number of cases the terms close as above; but in the majority of cases they
never close as above. For instance when ¢ = e " and ¢ — 0

i 3 b

(©) 1+ ——o+— +o : B
(1 =gi® " (I—4P0 —=¢"F " [L—aP 1~ =}
/ k ( 2+ t 4+ aot? + . O( t‘;‘j\
23 —= - s P 0z
“-‘ 25 P bt " i ,)
where a; = ﬁ? and so on. The [unction (C) is a simple example of a

function behaving in an unclosed form at the singularities.
*The coefficient (of) 1/t in the index of e happens to be *= in this par-
ticular case. It mayv be some other tranboen:lenta.l numbers in Dth{'-l‘ cases,

+The coefficients of t.#2. ... happen to be z vﬁ . in this case. In other
3]
oo Floer wiarr dFavaaa s +~ hm gmrnn bhar alaeshears e ls
[y Pl | Illl_\- ey lIIIIIl.JII LAy BIET SUIETIES LM rlt',t'lﬂrl.li FUIRTRER MECT &

the asympt.ot.lc form of the function closes as neatly as in the cases of (A)
and (B). The question is:— is the function taken the sum of two functions one
of which is an ordinary # function and the other a (trivial) function which is
FREAN L T R s R ?z?rmfr_n et Pl AITL o
A1) db all vie polins 1 ne answer lb LL lb not [lL'LL‘bbd.[ll} SO, yvnen
it is not so [ eall the function Mock ?-function. I have not proved rigorously
that it is not necessarily so. But I have constructed a number of examples

= 'I'I'Ij"l'l'l'iﬁﬁ'l'\"_'!l".‘lﬁ toy romietrnet o ‘)‘}_'FI'I'?F""'II"I'I'S t+tm c11
o OLEEVAGEEN AL VOURSIA UL CRFRLTUL AU £ U T AL VAR U

'"t

.

cut out the sin-
gularities of the original function. Also I have shown if it is necessarily so
then 1t leads to the following assertion:—viz. 1t 1s possible to construct
two power series in z namely ) ;" a,z" and )’ b,z" both of which have

essential singularities on the unit cirele, are convergent when |z| < 1, and

tend to finite limits at every point 7 = £/ and that at the same time the

limit of } 7 a,2" at the point £ = e~ 27T/¢ is equal to the limit of > 5% b, 2"
—2igr/e

al the poinl z =¢
This assertion seems to be untrue. Any how we shall go to the examples
and see how far our assertions are true.

(]
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I have proved that if

4
\ q q
=1+ — + —
1@ (4¢P (T4

o)+ 1-g)(1-*)(1—-¢")...(1 —2¢+2¢* —2¢° +...) =0(1)

al all the poiuts g = —1,¢* = —1,¢°> = —1,¢" = —1,..., and at the same
time

Tl (1 —)F— Yt =)o (B — BG4 2 — . = 0(T)

at all the points ¢ = —1,¢* = —1,¢% = —1,... Also obviously f(q) = O(1)
at all the pointsg = 1,¢° =1,¢° = 1.... And so f(q) is a Mock 1 function.
When g=—e*tand t —0

™ f

. t
P A ) I T
Halt yf e (24:% 24)

I'he coefficient of ¢" in f(q) is
fm 1 ol e 2
i (-*TV 6 -_44) : <Xp (5\; & 144))

T
c - 1
2, /n— L

It is inconceivable that a single ¥ function could be found to cut out the
singularities of f(q).
Mock ¥-functions

()t

4
d(q) =1+- e 1 -
1+¢ (L+@)(1l+aq%
i g
. g q q
U(g) = + 4 , o
(@) L—ig " {l—gil~o")  { —qil—¥F)l—¢")
i |
q q
yl(g) — 1+

_|_
g+ (A-g+D1-F+d)

These are related to f(g) as shown below.
20(—q) — flq) = f(g) + 4 (—q)

3
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1—-29+2¢*—2¢°+...

I+a(1+a)(1+4g)...
(1 —2(}34-2@12—...}2

1-9(1—-¢)(1-¢%...

Avio) — flg) =
AN ) FAHE

These are of the 3rd order.

Mock #-functions (of 5th order)

flg) =

4 9

q . q . g
1+¢ (1+9(1+8) (0+90+@) 1+
1+9(14+9)+¢" 1+ 91+ @)+ "1+ )1+ )1+ ¢) + ...

1+

-y

= ¢+ (1+q)+¢"1+1+ ) +¢" 1+ (1 +¢°)(1+4q") +...

q q> 7
R T T R T
1+r 7 q | q’ . 1
11_q_r{1_q2)(1_g3)—'_(1_{]3)(1_@4){1—q5j f
";’2 qg

F(g) =1+

1—q+ (1—q)(1—¢°)
d(—q) + xlq) = 2F(q).
fl—q) +2F(g") — 2 = ¢(—¢°) +¥(—q)

1—2¢+2¢*—2¢°+ ...
(1)l —ut)ll—g?)(1 ~g¥) ...
1+ +¢"+q2+. ..
(T =a*J(L—g*H1 =a%)...

= 2¢(-q")—flg) =

Yig) — Flg*)+1=4¢

Mock ¥-functions (of 5th order)

q° ¢® q'2
B + + +
1+q¢ (1+¢)(1+¢*) (L+q(l+¢*)(1+4¢%)

= g+¢' 1+ +°(1+9)(1+¢%) + ...
= 1491+ +¢1+ 1+ ¢@) +¢*1+q)(1+¢°) (1 +¢°) +. ..

4



Bt . o q ¢
x(g) = ¢ -0 —-0) 01—l —-0O0—0)
3
=% rq
(-5~ )1 —gHI =)
1 QA q12
Flg) = ki

have got similar relations as above.
Mock 9-functions (of 7th order)

: q q' A
R [ A e (er (o
9
) h + T 5t
I-¢" 1-@1-¢) " (L—@N—a1—e)
N ¢ ¢
g ) O 6 e e

These are not related to each other.

Ever yours sincerely
S.Ramanujan

o
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