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Abstract

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

Dark Matter, Dark Energy and Cosmology
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We have:

1+3+53)M/3+H(((sqrt(5))* ((1+sqrt(5))/2)) 4+30+3*(((5+sqrt(17))/2))*((4+sqrt(17
) 2))"1/3

Input:

1+3+5Y3 +4/5 [é {l+*q'l'E]T +30+3[é [swf?']wl[zn 4?]2

Result:

34453+ =5 (1445) 2 (4417 (54417

Decimal approximation:
111.8362418869012553877880617241709770600068173983378501203. .

111.8362418...

Alternate forms:
1 — |II — [ — — —
5[3~.,f1? {f33+3-~.,fl? +15~.3,.|'|33+8*~,"1? +745 +10% 3 +33]

1_%5 [544+ 8033 +45 [1 4 4?}4 +24 [4+ 1}?]2"'3 [5 A 1}?”

[83 +1093 +74/5 +15(4+ *JF']Z"'3 +3417 (4+ «,f?]z"?}

B |

1+3+53)M/3+(((sqrt(5)))) * (1 +sqrt(5))/2)) 4+30+3*(((S+sqrt(17))/2))*(((4-+sqrt(17
))"2))*1/3 + 13 + 1/golden ratio

Input:

—

1+3+53j€+¢?[é[1+¢5]} +30+3[% [5+JF]J§\;'I[4+~IF]E +13+i

# iz the golden ratio

Result: .
V5 (145 ) 2 (417 (54T
Decimal approximation:

125.4542758756511502359926485585366151777271265781436129825...
125.45427587.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV



Alternate forms:

1 — | | =
2 317 #33+8'\;‘l? +15§133+81,|'1? +B84y5 +l|:|13;'|3 + 108

(752 + 80 V3 +vVE (1+VE | +24(4+VI7T PR (5 + V17))¢ +16
16 ¢

%+5%“?+?f5 - 2._+1—25[*'=l-+*u1|'|'E]2f3+g\jE[ﬁlwﬂflE]zf3

2 1+45

And:

1+3+5(3)™1/3+(((sqrt(5)))* (1 +sqrt(5))/2)) 4+30+3*(((5+sqrt(17))/2))*(((4+sqrt(17
)"2))*/3 + 29 - golden ratio

Input:

1+3+5¥3 45 [é [1+\"'E]]4 +30+3[% [5+wj?]} {II{4+'\'|'F]2 +29 -4

# iz the golden ratio

Result:
-+ 63 +51?;'|'E + 1—16 N‘IE [1 + *J'Er + g [4+ \,'"F]zg [5 + \'"F]

Decimal approximation:
139.2182078981513605395834748898053389422865082185320872582...

139.21820789.... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternate forms:

1 — | | =
5[3\;{1? #33+8'\;‘l? +15§133+81,|'1? +6y5 +l|:|13;'|3 +14|:|]

70+5 3? - 3*9"; - ? [4+ *JI'F]ZB - g ‘\;'I'F [4+ *.,"'F.]EB
(1901033 <65 +15(4:+ V17 | 4317 (2:417)")

Series representations:



135%’_\"_[}[ \"_]]430 1[3 [4\(’_] (5+ \',_?]29.1:_
116[1008 8043 — 166+ (24[]4\/_[)(4 ]]z

V4’ [S4" [k]] SR Ak

Flgemffe g (-

ol e v o
Le345Y3 445 (145 30+ 33 (3 V7] (57 ) 290
5[ . Fz[ ik, [z[ i }k]‘

L

4. mi{ 15}k[ El}k]z .

k!
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1+3+5$?+q?[%[1+£]]4+3mé 3{{[4+m]2][5+ﬁ]+29_¢=

o (1f(-1) 520 5

1 8
= 1DD8+8033-15¢+E% = +
=|:|
—a o U (-) B-mf Y
4\'|Z|:| el +
k=0 k
2@ CF(-1) 6-z0) 5F Y 4
5\{'; [2‘ [ Z}kk1 +4\/E
k=0 )
[m 1F(-7) [5—En}kzﬁk]4 5[‘” 1 (-2), G -z0f 5 Y
- 2 M \/_ — 2 M
+ Zn Z‘ +
k! k!
k=0 k=0
| MEREETTI At ) il 4 B SRS
120 3![4+1.,"z.;. 3 2 1 il [
\ e k!
w (—1F(-1), (17 -z} 55
24 4 2, [L L2 : ’
= k!
w (-1 (=2) (17 -z0)* z5*
3. 4+\'{Z—DL [ 2}kk!
k=0

L/ 7(((1+3+5(3)™M1/3+(((sqrt(5)))) *((1+sqrt(5))/2)) 4+30+3*(((5+sqrt(17))/2))*(((4+s
qrt(17))"2))*1/3)))+1/golden ratio

Input:
|

;[1+3+5§E+‘J€[é[1“}?]]4+3D+3(%[5+\/F]]§/[4+m]2

5=

# iz the golden ratio
Result:

§+$[34+5~7§+%£[1+\E]‘4+g[4+~/F]2"'3[5+~/E]}

Decimal approximation:
16.59463997259293133217430993781863484057842595099688430790...

16.5946399... result very near to the mass of the hypothetical light particle, the boson
my = 16.84 MeV



Alternate forms:

[3 \'{_ 33+ 8 +15 v.||' 33+8 '? 14\'/_ 10 \"’_ ?5]

1ol (54448073 Vs (1 v’_] 4[4+ \/F]E'B[SM'?]]

¢ 112[
(544 + 80V3 +v5 (1+V5 )* +24(4+VI7 23 (5+ V17))¢+112
112¢

Series representations:

}[1 +3+53 + J_[E[ J_]T 30+ [5+JF]3[4+\/E]2]

111%[112 5444+80 3 ¢+ ¢f2‘4 4M:—L r
e o e ]
MS@“*[ H 12'3W|[ v’_zm*[k] .

24.;;»,/@[;‘ 15*[5] i! 4+\/E2‘15*[i]

$[1+3+5%’§+\E[}[1+E]T+30+§{5+JF]3 [4+JF]2]+

ki1
1 = (2F sk et
112'13[112 544948033 p+4 \/_é S a4 |y 1

5”? i[_i}kg_i}k] +4¢\E4 i[_ﬂ!_i}k] ¥

k=0

¢ ﬁs[i [—i}:—ih]S V\
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$[1+3+5%{E+£[é{1+£]}4+SD+§[5+\I{F]3 [4+JE]2]+$:
o [—1]'|l|c {—l} [S—Zg}kzak
m[ll?+544¢+80ﬁ¢+¢y{;é “k! o
[_1}k 1 (5 — }k —k 2
A4 zﬂz[i {z}kk‘ Za) 2g 7
k=0 5 ;
{_1}k 1 (5 — }k -k
EHIMJEE [i { z}kk‘ Zo) %o o z.;.4
k=0 )
o (-1f(-2) 6-20 z* % s (@ CUF(-3), 6-20) 75" 2
k! s k! E
k=0 k=0

4 +4) 2

a (-1)¢ {—g}k{l?-zn}“zak
k! ’

120 4 3
k=0
2 [—l}k {—%]k [1?_20}.& zak

o 5

k=0
J - {—1}*{—51}k[1?-zc.}‘=z5‘=]2]
3

4 +4) 3 Z ™
for not ((zpeR and —oa < zg < 0))

k=0

. -

- ( '
| ) - 3. (67 +anh) Vs
i T o )

3%(1/2%(69+3 1sqrtS))*(5)°1/6

Input:

3@[5%31\/?]]%

Result:

g%{g[69+31£]

Decimal approximation:
271.3096851291227382382910926106244326559128873871804423724 ..

10



271.309685129...

Alternate forms:
3 5 2/3)
= [59 Y5 +31 .5 ]

.-
3 {( 369830 + 165393/ 5

207 9345
ey;[_ﬁ ]

2 2

Minimal polynomial:
x® ~19970820 x* + 4851495

172(((3*(1/2*(69+31sqrt5))*(5)*1/6)))+4

Input:

é [3 [é [59 | 1,"?]]%"?]+4

Result:
4+§r E,"E[69+31 w,"'_]

Decimal approximation:
139.6548425645613601191455463053122163279564436935047211862. ..

139.654842.... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternate forms:
1 6 2/3 '
4[2!3?1,"5+93 5 +1|5]

2075 93 .53
4 + +
4 4
;

3 | —
45 .if' 369830 + 165393 v/ 5

Minimal polynomial:
64 x° — 1536 x° + 15360 x* - 159848480 x° + 1917444480 x* — 7669 188 096 x +
10230173479

11



1/2(((3*(1/2*%(69+3 1sqrt5))*(5)*1/6)))-11+1/golden ratio

Input:
é (3 (% [59+31 wf?]}%f?]—lh i

# iz the golden ratio

Result:
L 54 —"?[59 3145
‘I;— +4 + ]

[ %]

Decimal approximation:
125.2728765533112639673501331396778544456767528734004840483...

125.272876.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV

Alternate forms:
]_ — — )
2 [-45 +207%5 +24/5 +93 52-'3]

_11+\/_[2D? 93»:’_]

[3 (69 +31V5 |- 44)¢ +4
4¢

1
&

Minimal polynomial:
64 x° + 4416 x° + 126720 x* - 157830880 x° - 6031219320 x° - 76235810664 x —
320818697 641

Series representations:

— B— & 1
3(69+31V5)V5 1 207V5 1 93— — & >
[ e | o | +=+ =354 Y4k
Zyd ¢ 4 ¢ 4 k
k=0
— . f— 6 1y 1
3(69+31V5)V5 1 207¥5 1 93— —&l-3) -
[ O e il +—+—$5~EL[“ L2k
2% 2 b 4 6 4 & K

12



3(69+31V5 V5 1
2.2 I
v

207 Y5

-11 +

1/8* (((172(((3*(1/2*(69+31sqrt5))*(5)*1/6)))-11+Pi+4*golden ratio)))

Input:
é [% [3 [% (69~ 314?]}%]- 11 +n+4¢]
#is the golden ratio
Result:
é( ¢—11+§$€[59+3l£]+n}

Decimal approximation:
16.78357139664384271880331712825678396037935622652410980696...

16.783571.... result very near to the mass of the hypothetical light particle, the boson
my = 16.84 MeV

Property:
1

3
5 [—11 S %E [69 +31 \E] +4 4+ ;TJ is a transcendental number

Alternate forms:

1 . = :
E[-35+20?$5+345+93 52-'3+4;r}
1
32
& 11 s—(207 935 ) =«
2 YR

S 5_
3”‘f 32~ 32

[15¢-44+3?E[59+314€]+4n}

Series representations:

13



1(3(69+31V5)V5
é —1l+m+4de|=

2x2

8 32 2

n 2”?‘“’_+f+f+—%’_FZ4*[ ]

1(3(69+31V5)V5
8 2 %2

—11+n+4¢]:

_E+zm?ﬁ+f+g+@%ﬁz{ }{ 2k

B8 32 2 8 32

}[3[59+31 V5)V5
8

2.2 —11+n+4¢]=

e o -5 1.
11 207Y% QBEEJ,-anESs:_;_ﬂ.ﬂr [(-5 -s)re)

S +-+ -+
8 32 28 BT

Bk . =3 (?-17-1-61141) .

| 3 79--}54:./
‘Tns-- _ : 2 1)'

|

We obtain:
3*((1/2(227+63*sqrt13))) + 3*((1/2(785+341*sqrt5)))
Input:

3[% [22?+ﬁ3\/ﬁ]]+3[% [?85+341 \E]]

Result:

g{?as +341£]+§ [22?+53 \J'E]

14



Decimal approximation:
3002.473366022480417913058741332009661348623817169671175065...

3002.473366...

Alternate forms:
1 — —
5 [3935 +1023+45 +189+/ 13 ]

1023+v'5 18913
1518 + 5 + 5

3 — —
5[1r::|12+341 5 +53w,"13]

Minimal polynomial:
Xt _B072x" + 10977435 x° 5343782004 x + 167047560 684

3*((1/2(227+63*sqrt13))) + 3*((1/2(785+341*sqrt5))) - 21 + golden ratio

Input:

1 — 1 —
3[— [22?+53 \ 13 ]%3[— [?35+341 V5 ]J-zlm

2 2

#is the golden ratio
Result:
3 —\ 3 —

=21+ [?35+34145]+ : [22?+53-~J 13]

Decimal approximation:
2983.091400011239312761263328166375299466344126349476937927 ...

2983.09140001123.... result very near to the rest mass of Charmed eta meson 2983.6

Alternate forms:
1 — —
= [2995 +1024+/5 +189 13 ]

2995 — 189413
e o Rt el

|
1 | e
= 2005 + “|'5?CI'?253+38'?D?2 y 65

Minimal polynomial:

15



xt-5000 x% + 10601411 x* — 4886001070 x + 56692091 689

Series representations:

3[22?+63-\,"'E]+§ [?85+341~E]—21+¢:

o 1 e
1497 +§+ 3, 22K 3”‘[2][341 3 4+I531,"12]
k

k=0

2[22?+63¢"E]+§ [?85+341«E]—21+¢=

o (-1F 272K 31K (1) (34135 V4 +63V12)
1497 + ¢ + 2‘ =
k=01

k!

2[22?+53«JE]+§ [?85+341'JE]—21+¢>=

o 3(-1F(-1) Vzo (3415 -z0) +63 (13 - z0)) gk
l49?+¢+z [ ELC [ } ':'
k=0

2k!

tor not ([ 7

And:
1/24(((3*((1/2(227+63*sqrt13))) + 3*((1/2(785+341*sqrt5))))))

Input:

2i4 [3 [é [22? +63 «JE}] +3 (% ['.?85 +34145 ]D
Result:

ziar [g (785 +341 1.."?] + g 227+ 63 E]]

Decimal approximation:
125.1030569176037257463774475555004025561926590487362989610...

125.10305691.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV

16



Alternate forms:
1 — —
= [3935 +1023v5 +189+4/ 13 ]

1 = "
= [1D12+341 \'5 +63w,"13]

253 34145 6313
=% +

4 16 16

Minimal polynomial:
1024 x* — 250072 x* + 19515440 x* - 395835704 x + 515578891

1/24(((3*((1/2(227+63*sqrt13))) + 3*((1/2(785+341*sqrt5))))))+1 1+Pi

Input:
2i4 [3 [é [22?+ 63 QE}} 3 [% ['.?85 + 34111?]]% 11+x

Result:
11+ — (2 (785434145 )+ > (227463y 13
oA [5 [ - ]+ 5 [ - ]]+}T

Decimal approximation:
139.2446495711935189848400909387799054403898284481114047820...

139.24464.... result practically equal to the rest mass of Pion meson 139.57 MeV

Property:
1 43 Ly b —
11 + o [5 [?85 +3414/5 ] +io {22?+ 634 13 ]] +mis a transcendental number

Alternate forms:
1 — —
= [1188+341 V5 +63413 + 15;r]

207 34145 6313
— + + +T

4 16 16

1 o —
== [1188+341 \'5 +53413]+n

Series representations:
17



Eiﬂr[g[zzhﬁa 13]+§[?85+341\E]]+11+n:
1

?j-—?+}r+i:3_k 4_2_&[5][341 3*‘\/:+53\/E]
k

k=0
%[2[22?+63\E]+ g ['?85+341\E]]+11+;r:
[_-;}"‘ 424 (1) (34135 V7 +63V12)

k!

297 =
T +aT + L
k=0

2%[2[22%53 13 )+ g [?85+341£]]+11”:

297 o (-1 (-2} Va0 (3415 -z0)* +63(13-20)) 25"
4 T4 16 k!

for not ([Zno

1/3*1/64(((3*((1/2(227+63*sqrt13))) + 3*((1/2(785+341*sqrt5))))))+2/golden ratio

Input:
é % [3 [% [22?+ 63 JE]} 3 [é [?85 +341 d?]]} 3

# iz the golden ratio

Result:

§+ wiz E (785 +341V/5 )+ g (227 +63 JE]]

Decimal approximation:
16.87395009220025541470635461316882655496470074070356309440...

16.87395.... result very near to the mass of the hypothetical light particle, the boson
my = 16.84 MeV

Alternate forms:

1 —
= [2552+ 1407 /5 + 189 'JE]

1 —
or [ss4+459 V5 +63 \/E]

18



46945 63413 221
128 128 32

Minimal polynomial:
4194304 x* - 115867648 x° + 610798592 x% + 2616258112 x — 1408226 741

Series representations:

3[22?+53fﬁ}+§[?85+341v’§} 2

64 3 i
253 32 = z
— =+ Y272k g [341 3"\"1”331!12]
32 & k

k=0

2[22?+53vﬁ}+§[?85+341ﬁ} 2

64 3 i

1k po72k 1 k

253 2 i[-g} 27726 (=2) (3413 V4 +63V12)
e wAi
32 ¢ k1

= + FERpEE +
;22? 63V13) ;?85 341V5) 5

+ - =

64 3 &
253 2 & (LF(-2), Voo (34165 -0 +63(13 -2 z*
— + -+
32 & 128 k!

From:

19



We obtain:
1+5%(1/2)*(1*3)/(4"2)*((4*2(1-2)))
Input:

1x3
42

1+5/’5/ 4-2(1-2n

Exact result:
11

4

Decimal form:
-2.75

2.75
1+4%(1/2)*(1*2)/(372)*((4*2(1-2)))

Input:
1
1+4. -«
2

1«2
32

(421 -2y

Exact result:
23

9

20



Decimal approximation:
~2.55555555555555555555555555555555555555555555555555555555. .

-2.5555...
And:
1+5*%(1/2)*(1*3)/(4"2)*((4*2(1-2))) + (((1+4*(1/2)*(1*2)/(3"2)*((4*2(1-2))))))

Input:
1 1x3 1 1x2
L+5x;x—o@ zu-2n+@+4 Sl 2(1-2)]

Exact result:
191

36

Decimal approximation:
-5.30555555555555555555555555555555555555555555555555555555. .

-5.305555...
We have that:

PIF[(((1H5*(1/2)*(1¥3)/(4P2)*((4%2(1-2))))) + (((1+4%(1/2)*(1%2)/(372)*((4*2(1-
2]

Input:
1 1.3 1 1.2
-HH1+5 S ztl-mq+[1+4 Gx=— zu-znn

Result:
191 x

36

Decimal approximation:
16.66789435654584745062124683906625141337942653557347810572...

16.667894356.... result very near to the mass of the hypothetical light particle, the
boson my = 16.84 MeV

Property:
191 |
T I1s a transcendental number

21



Alternative representations:
5(4-2(1-2))3 44 -2(1-2))2 32 60
—n[[1+[ (4 2(1-2)) ]+[1+[ (42(1-2)) ]]:—181?[2————}

2% 42 2 x 32 42
S4-2(1-2))3 (44 2(1-2))2 32 60
—}T[[1+ ]+[l+ ]]:1103’[—1}[2————]
2 5 42 2 x 32 9 42
5@4-2(1-2m3 44 2(1-2)2 1 32 60
—}'I'[[1+ ]+[l+ ]]:—CGS [—1}[2————]
2 % 42 2 x 3 9 42

Series representations:

(5E4-2(1-2))3 (44 -2(1-2)p2 ) Pl o
—}T[[1+ ]+(1+ ]]:—L
2 x 42 2 % 32 9 S 1+2k

(5¢4 2(1-2)3 (44 2(1-2))2
—}T[[1+ ]+[1+ ]]:
2. 4 2xd?
@ 191 (-1 1195712k (5142 _4 . 239142K)
) 9(1+2k)

k=01

5(4-2{(1-2)p3 (44 2(1-2))2
—}T[[l-l- ]+[1+ ]]
2. 42 1 537

191 .2, IT 1 2 1
o 5 (e e
36 pem 4 01+2k 1+4k 3+4k

Integral representations:

54 2(1-2m3 44 2(1-2y2 191 ™
—;r[[1+ } ]+[1+ ) ]]:—J V1-2 dt
0

2 x 42 2 % 32 9
5¢E4-2(1-2»3 (44 -2(1-2)2 191 /1 1
—}'I'[[1+ ]+[1+ ]]: —J dat

2« 42 2 x 32 18 Jo [1 2
4
54 2{(1-2)3 (4id-2(1-2p2 191 oo 1
—II'[[1+ ]+[1+ ]]:— dr
2 x 42 2 x 32 18 Jo 1+¢2

-[((AFS*(A2)*(1*3)/(472)*((4*2(1-2)))))) + (A +4*(172)*(1*2)/(3"2)*((4*2(1-
2))))"3-18-7+1/golden ratio

where 18 and 7 are Lucas numbers
Input:

1 1.3 1 1.2 3 1
-[[1+5 i Voot 2[1-2}}]+[1+4 i iy le-zn]] BT 4=
2 42 2 3 ¢

# iz the golden ratio

22



Result:
1 5801471

6 46656

Decimal approximation:
124.9636915676250663159686471910185873632621473142364898854. ..

124.9636915.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV

Alternate forms:
5778143 +23328+5

46656
5801471 ¢+ 46656
46656
v5 5778143
"2 7 46656

Alternative representations:
(S{4-2(1-2m3 (44 -2(1-2m2
—[[l - ]+ [1 -
2x 42 2 x 3%
32 60 T 1
0 42 T2 sini54 °)
(S{4-2(1-2m3 (44 -2(1-2m2
—[[l - ]+ [1 +
2x 42 2 x 32
1 {2 32 60 ]3
2 cos(216°) 9 42

3 1
]] -18-7+- =
&

-25 - [2

3 1
]] -18-7+- =
&

=25 +

G@x2(1-2))3 @4 201 =228
—[[l+ ]+[1+ ]] -18-7+
2 42 2 % 32
32 ﬁDT 1
9 42) " 25in(666°)

B | =

-25 - (2

-[((AF5*(12)*(1*3)/(472)*((4*2(1-2)))))) + (A +4*(1/2)*(1*2)/(3"2)*((4*2(1-
29 1"3-13+(((5+sqrt5)/2))-1/golden ratio

Input:
23



[[1 5 L 1f3{4 2i1-2 ] [1 4 .
= + T d = + + =
yzy = * }} )c'z)c'

4
1
13+5@+JE]

1=2
33

3
4=2(1- 2}}]] =

1
@
# iz the golden ratio

Result:
6501311

46656

Decimal approximation:
139.3456575788751714677640603566529492455418381344307270233...

139.3456575.... result practically equal to the rest mass of Pion meson 139.57 MeV

Page 29

27/(4P1)+(15sqrt3)/(2P1)+(5sqrt5)/(2Pi*sqrt3)+(85sqrt85)/(18Pi*sqrt3)

Input:
27 15v3 545  85v85

+ + +
4w 2 27vV3  18xv3

Result:

24



85
3 3

27
— + +
4 2 2

Decimal approximation:
15.31191969239853427192986247032599930724886266307023731385

18 7

-
5 (2 85
\I 153
N

15.311919...
Property:
5 [ s [
27 \I 3 1543 <
— + + is a transcendental number
4 2m 2 187

Alternate forms:
729 +810v'3 +90+v'15 + 170+ 255

108w

243+ 27043 +30+ 15 +1?D\J =

36
s | 85
Bl co BRGLE
27 V3  15v3 V3
4 2 2 18
s

Series representations:
8585

27 1543 545
e & + — — s
4m 2nm sza 187v3
o0 1
[243@ )_‘2““[ ]+2?D~J_ [}2*[ ]T+9D 424""[2]+
k=0 k
1
l?D\@zEtrk[z]]f:[35N\EZE*[2]]
k=0 k k=0 k
27 15».*?+5~!§ +85~!E
2 _
4r  2nm zn::? 1873 ) )
(2 {-1} sl sk = (-3) 3k
+2704/2° 3 Ek!z +ggﬁé%+

2
k=0

24311'_2‘
ITGJ_L{ s4j [ 2}&: 36 "X—Z‘[ é}k{ l}k

25



27 15v3 545 85485
T + +
4m 2 2xv3  18xv3

w (—1)f [——1} [3—2.;.}*‘2.5“‘ w (-1)F [—l} [3—2.;.}“‘2.5"‘
2 M % 2k
[2432‘ = +270 4/ 2o [)_‘ = 4
k=0 k=0
w (-1 (-1), G -5 5° o (-1f (-2 5), 85 - 20 z5°
2% = 2% /
QDL = +1?DL = /
k=0 k=0
o Iy = (3 - z.;.} ok
[35}1'2‘ { ]k 1 o
k=0 k

(Q+1T*1/2%2/9%2/2T)+H(4+37/2%2/9%4/125)+(1+12/2%5/36*4/125)+((8+141/2%5/36*(
4/85)"3))

) 1 2 2 37 2 4 12 5 4 141 5 ;443
[2+l? — = —]+[4+ - —J+[l+— — —J+[8+— —[—]]
9 2 36 125 2 36 \85

Exact result:
2283130033

149232375
Decimal approximation:

15.29916033970510755457721556733249068776128504287357217225 ..
15.299160339...

3/2+(((27/(4Pi)+(15sqrt3)/(2Pi)+H(5sqrt5)/(2Pi*sqrt3)+(85sqrt85)/(18Pi*sqrt3))))

Input:
3 2? 1543 545 85485 ]
ek + +
2" |4x " 2x 2xv3  18xv3
Result:

5 (3 g5 |
3 27 \f 3 15v3 3
i + +
2 4nx 2 2@ 187

26



Decimal approximation:
16.81191969239853427192986247032599930724886266307023731385...

16.81191969.... result very near to the mass of the hypothetical light particle, the
boson my = 16.84 MeV

Property:
5.2 g5 |52
3 27 \( 2 1543 a
- + + + 15 a transcendental number
4N 2 2 18 x

Alternate forms:
1627+ 729+ 8103 +90+ 15 + 1704/ 255

108 r
729 +810 v3 +90 v 15 + 170 y255
= 108

B |

—

|
243+270v 3 +30V 15 +1?D\f’ S—: +54 T

36

Series representations:

3 [2? 15¥3 5v5 85 fﬁ]

R ¢ + —t —5
4 2m 2oy 3 18743

e H R Ep e HY e e J- |
ggﬁér—rk[;]+l?ﬂ@éﬂ4*[;]};[35Nﬁé2—k[i]]

3 [2? 1543 5+5 85 vﬁ]
R & + + =
2 (4 2 2xv3 1823

s 7 3 AL wey7 $ L =y

k=0

ETGEE i[_i [_E}k 9':"4(_2‘[ 4 [ 2}5:

k!
k=0

ITDJEE[_i;[ 1} 3 — ‘/—2‘[ k[ l}k

27



SRR

T _+ —— | =
4m 2 2xv3 1823

3 [2? 1543 5v5 35».*%]
i &
2

w (1% (=2} @—g 5* o (-1 (-1}, 3-z0) x5~
[243}_" 2 +54x Y 3 +
k! k1
k=0 k=0
— [ = [—].]-'l'c [—l} [3—2:.;.}*‘25“‘
=
270 + zo [Z‘ = +
k=0
o (-1 [—é}k (5 - 20 z3* w (-1f ["El}k (85 — 201 z5* ;
90 3’ = +170 )’ 7 /
k=0 k=0

o (=17 (-1] [3—2.;.}"‘2“"
[BEUTZ [ 21’:{1 0 ] E
h !

=0

3/2+(89-
8)*(((27/(4P1)+(15sqrt3)/(2P1)+(5sqrt5)/(2Pi*sqrt3)+(85sqrt85)/(18Pi*sqrt3))))-
11+golden ratio

where 11 is a Lucas number

Input:
27 15+v3 545 85485

3
—+[89—8}[—+ + - s
2 4w 2 27v3 1873

]—ll+¢

# iz the golden ratio

Result
52 gs [83
19 27 \f'3 154 3 \r 3
p—— +81| — + - +
2 47 2 2 18 x

Decimal approximation:
1232.383529073031170874523446930771582004878184888494985284 ...

1232.383529....result very near to the rest mass of Delta baryon 1232

Property:
5 /2 gs |32
19 27 \( 2 15+ 3 \'/ 3,
—— +p+ Bl — + + + 15 a transcendental number
2 47 2 2 18x

28



Alternate forms:
2187 + 2430+ 3 +270+15 +510v 255 -367+2v5 «

4

; V5 3(729+810v3 +90V15 +170v255)
=i =k
4o

4n¢+9[243+2?0ﬁ+3w15 +170 f% ] 38

4

Series representations:

3 27 15v3 545 85485
5+[89—8} s T + _11+¢=

4m 2 27v3  18xv3

[218?\/‘_:}_‘2 [2]—38fr\/_2‘2 [k]
4¢n\!—22 [z]+2430‘,/_ L”z*[
81()\,/_2‘4 [2]+153D\f'_>_‘84 [

I
ez £

3 27 15v3 545 8585
- +(89 -8By — + + + —1l+¢=
2 4m 2 27v3  18xv3

[218?\/‘_2‘[ [1} _ 38 \/_2‘[ [ "'4'35'”\/"_2‘[ { l}k

=l X

E.

)

ol X P

=l X

- [z[ wr]’ amrz[ =Y

k=0

153!3\@2‘[84 [__1}] 4H‘/—2‘[1 [1}]

29



3 27 15v3 545 85485
- +(89 -8By — + - - — (- 11 + ¢
2 4 2r 2rv3 1873

W SR a4 O P P
i o (-1) [—E]k (3 —20) 25 - © (-1 [ z}k (3 -20)" 2 5
2 k! ~38x ), k! g
k=0 k=0
k 1 k &k k 1 L k2
a (—1) [_EL (3 -20)" 2 a0 (—1) [—E}k (3 -20)" 2
k = +2430 4/ 79 kz = +
=0 =0
[ VT o | Sy il
Emi[—l} [—z}k (5 - zo)* 75 . a (-1 ( z}k[BS 25" ),
k! k! /
k=0 k=0
AN e AR
=t (hB-wrm) i
.:ITL k! 10 1 1 Al ld =
k=0

372+8*(((27/(4P1)+(15sqrt3)/(2Pi)+(5sqrt5)/(2Pi*sqrt3)+(85sqrt85)/(18Pi*sqrt3))))+g
olden ratio

Input:

3 [2? 15v3 5v5 85'-.“85]
T +
2

— + - — —
4m 2 27v3  18x43
#is the golden ratio

Result:

5 fd g5 [ %
3 27 \IB 15v'3 \13
P+ —+

— 4+ - +
2 4 2 2 187

Decimal approximation:
125.6133915279381690236434865969736325757112104843676613729...

125.6133915.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV

Property:
5 ) gs B
3 27 \I 3 1543 \H 3,
—++ 8| — + + + 15 a transcendental number
2 4 2 2 187

Alternate forms:

30



2016+ 3240+ 3 +360v 15 + 680+ 255 +108x+27V5 «
Sdnx

18n¢+4[243+2?aﬁ+3w15 +170 ff ]+2?n

18~
1 2(729 +810 V3 +90v15 +170 V255 |
5[4+\E]+ 27
i

Series representations:

3 [2? 15v3 545 85635]
—+8|—+ + + +if =
2 4r  2r 2743 18xVW3

[9?2\"—22 [2]+2?F\!{_ZE [;]Jr
18¢w’_22 [z]+1usr:u,/_ [?_'2 [
35(3\/_24 [2]+680\f'_>_‘84 [

3 [2? 1543 545 85635]
il — + +
2 4m 2x 2xvV3  18xv3

ez SELEk oy £ LG £ LR

+

)

forti 1)

|

P oba =

k=00

1D8DJ_ [Z{ l}k{ 1}]1 35'3\5{_2‘[__ [__}k

k!

31



3 [2? 1543 545 swﬁ]
e — % + + — |+
2 4r 2 2xv3 18xv3

o 1) [_El}k (3 —2g)* 25 o (-1 [—%L (3 —20)* z5°
9?22‘ P +2?n2‘ P +18 ¢
k=0 ' k=0 '
ki 1) k _k kil kot
@ (—1) [_EL (3 -zn) =5 Ll -1y [_Z}k (3 -20)" 2
= + 1080 4/ 2o Z‘ - +
k=0 d k=0 -
w (-1 (-1) 5-20)° z5* w (1% (- 2] (85 -2z)° z5*
360 3 [ z}kw + 680 [ z}kk1 Jf
k=0 ) k=0 '
i (=1 (=2) o)t
[18}1’2‘ [ 21’:{1 tor i t | =1 ! =
k=0 ’

3/2+8*(((27/(4P1)+(15sqrt3)/(2P1)+(5sqrt5)/(2Pi*sqrt3)+(85sqrt85)/(18Pi*sqrt3))))+1
3+golden ratio”2

where 13 is a Fibonacci number

Input:
3 27 15v3 5v5 85485 p
+13 4+ 4

—+a]l— + + — + —
4r 2x 27vV3 18743

2

# iz the golden ratio
Result:

| |
5 /32 g5 |2
, 29 27 \13 15v3 \/3
o + + +
2 4 2 2 18 7

Decimal approximation:
139.6133915279381690236434865969736325757112104843676613729...

139.6133915.... result practically equal to the rest mass of Pion meson 139.57 MeV

Property:
- —
g )2 g5 .| B
29 . 27 \/3 15vV3 \/ 3|
— 4+ +8— + + + is a transcendental number
2 4 2 2 18~

32



Alternate forms:
2016+ 32403 +360v 15 + 680+ 255 +864x+27V5
Sdnx
2(729 +810 V3 +90V15 +170 V255 )
{32 - \/E] + 27
I

Ba |

18 7 ¢° +4[243+2?0~’§+3w 15 +170 J?EJ 261

187

Series representations:

3 27 15v3 545 85485 .
—+8[— + + + +13+¢° =
2 4r  2r 2743 18xW3

[9?2\/_22 [z]+251n\/_22 [;]+
18 ¢° N\/_ZE [z]nusa\f_ LZEI[E]
35(3(24 [z]+5EDJ_Zs4 [;]

3 [2? 15v3 545  B548&5
- +8|— + + +
2 4 2 27v3  18xv3

[9?2\/_2[ [ ) +261n \/_Z[ k[l} 13¢2nﬁiw+

2

]+ 13+¢° =

i [Z{wm]z mFL[ Sk
535\@2‘[84 [__1}] [18 ‘/—2‘[ [1}]

3 27 15+3 545 85485 .
—+8|— + + + +13+¢° =
4m 2m 2xv¥3  18xv3
a [—l}k{ —l}k [3—z.;.}k zﬂ"“ o [—1]3'-c [—%}k [3—zn}k z.;.‘k ,
9?22 o +251nz o +18¢° 7
k=0 g k=0
@ (-1f(-1) @-z0) x* [i[ f(-1). @3 z.:.}"‘za“]z
+ 1080 4 =g -
k=0 k! k=0 k!
o DF 1) G-g et oo (—1F [— 2] (B5— m)* 25
360 [ z}kk' + 680 { z}kk‘ !f
k=0 i k=0 )
w l}k{ } (3 - Zu}k Zn_k
187 ke for not ((zoeR and —e < zg < 0))
k=0 ’

33



4/Pi + 4/(Pi*sqrt3)+4/Pi+4/(Pi*sqrt5)+4/Pi

Input:
4 4 4 4 4
e

+ -+ -
T N’ﬁ T .’Tﬁ T

Result:

12 4 4
— + +

T V3axg 5=

Decimal approximation:
5.124233862834952437916389126480679729385324157339742089990...

5.1242338628...

Property:
12 4

4
- -
i ﬁ.‘r ﬁﬂ'

15 a transcendental number

Alternate forms:
180 +20v3 +12v5

157

34



Series representations:
5 ok

2|I-l‘—‘~

g g fme g g )

[ e HIE()

[4[Ei[_%k[!_zl}k+‘gi[_i}k£_é}k+35ﬁ

k=0
o o thhzhhil) ()
ky =0 k=0 ki ikl /
o (3 Ek et E)
[J‘T\"’E\El 2k- kZ 4k!2k
k=0 k=0

@ @ 1
Z‘ [RE55=_1_+,.1 v i r[- - - s} F[s}]
o4 y B 2

((1123/882-((22583/88273)*1/2%3/16))) + ((41/72-(685)/(5%72"3)*1/2*3/16)) +
35



((23/18-283/(18)*3*1/2%3/16)) + ((3/4-(31)/(3*473)*1/2%3/16)) + (3/2-
23/8%1/2*3/16)

Input: ;
1123 22583 1 3, ¢4l 85 1 3
| NG

882 gg2® 2 16/
[23 283 1 BJ [3 317 T 3] 3 23 1 3
—w— [+ - - - —|+|= - e
: [ ]

18 187

Exact result:
2380025400751

468 397 375488

Decimal approximation:
5.081210133321881778135331548922446894852572381115382378083...

5.0812101333...
Pi*((4/P1 + 4/(Pi*sqrt3)+4/Pi+4/(Pi*sqrt5)+4/P1))+1/golden ratio

Input:

[4 4 4 4 4]1
m|—+ PR et - o |
T ay3 T ay5 #l ¢

# iz the golden ratio

Result:

1 [12 4 4 ]
—+|—+—— +— |
i m v3inax G

Decimal approximation:
16.71628944750822966336852089135848892866321087257549094562...

16.71628944.... result very near to the mass of the hypothetical light particle, the
boson myx = 16.84 MeV

Alternate forms:
1 — —
= [345+4043 +3945]

3—10 [345 + \{ 15 [32? +208 JE] ]

f

é[ﬂﬂ,‘

% (827 + 208 JE] ]

36



Series representations:
[4 4 4 4 4]
m +

-+ + -+ + -

=
.
.

T xv¥3 T gy5 n) ¢ s sy 1 o 1
e S L HIIECS » o Y
k k
[4 4 4 4 4]1
ml— + — + — + — +— |+ — =
Ty EE Y ml
1 4 4
12+;+ l-rkl [k
— =515 |5 8=
@ 2] 2l B
VIEZA::D k! “f4>_4k=n k!
[4 4 4 4 4] 1
m|— + — + — + — +— |+ — =
T gv3 T g5 @ @
1 4 4
12+ - +
¢ ':11"‘"—1*520"‘3.:.

8P1*((4/P1 + 4/(P1*sqrt3)+4/Pi+4/(Pi*sqrt5)+4/P1))+1/golden ratio-4
where 4 is a Lucas number
Input:

[4 4 4 4 4]
Br|— + + =+ +— [+
T g3 7

# iz the golden ratio

Result:

1
——4+8[—+
i

Decimal approximation:
125.4040776588165733695160592903084446052635227219635875300...

125.40407765.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T =0 and to the Higgs boson mass 125.18 GeV

Alternate forms:
37



io [2?45+32ﬂ 3 +20?sf§]

183 32 69

+ +——
2 V3 245

2

1 [183 ¢ ,f % [34?53 +8832 E] ]

Series representations:

4 4 4 4 4y 1
Br|—-+ + =+ +—|+--4=
T xv¥3 T xv5 @
32 32
02+ -+ L .
fiamin ol S = [
VZyn,rt(z) etz
k k
[4 4 4 4 4] 1
Br|— + + -+ —|l+--4=
T av¥3 T a5 T ¢
32 32
92+ — + Lp 1 5
e & e ':_; ':_;:lk = ':_ ':
VIEZAJC:U k! vl Z‘k—ﬂ k!
4 4 4 4 47 1
Br|— + + =+ +—-|+--4=
m g3 m gy5 wl ¢
1 32 32
I92+—+ Y '| 2 |! ) =
a =1 |=-Z ] @==p) zl:l SRR ot Rl N e A
V2o Zk_n k! ':'Lk_u k!

8Pi*((4/Pi + 4/(Pi*sqrt3)+4/Pi+4/(Pi*sqrt5)+4/Pi))+11

where 11 is a Lucas number

Input:

4 4 4 4 4
Ba|l-+—+ -+ ——+—|+11
T xv3 T g5 T

Result:
12 4 4
11+48|— + —+ — |«
T3 a W

Decimal approximation:

38



139.7860436700666785213114724559428064875432135421578246679. ..

139.78604367.... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternate forms:
1
== [1555+15r3 3 +95~E]

Series representations:

4 4 4 4 4
Br|— + + -+ +-1+11=
T g3 m g5 @

o 5o e[ ot
5 S (22 /v va S (1) 52

k]_—Dk':l—l:l

4 4 4 4 4
Bm|— + + -+ +—|+11=
T ay3 m ay5 o«

[azrz[ () a7 g =

o i Tha gy [—g}kz] ,
;

10742 4 i 3

ky =0 kg =0 ki
[\Gﬁ [i [_El}kE_El}k]i [_ﬂkg_é}k]

39



4 4 4 4 4
8 +—-|+11 =
T av3 T oay5 m

1

[54\(‘; iRESE=_l+j. o l“[—— —s]l‘{s}+54\l,; iRESF_lﬂ. 47 l"[— -5
2 e

—
=
Ln
+

i
2 2 2

1973 3. [Res i 27 r[—} —s]l"{s}] [Res 1,4 r[—l —s]r{s}]J/
s=-5 401 2 5 in 2

2
R 2~ r[ : ]r(}
47 gm0 2

——

o 1
DRes_1,; 4 (-3 -s]re
j=0

2/(Pi*sqrt3)+1/(2Pi*sqrt2)+1/(3Pi*sqrt3)+2/(Pi*sqrt] 1)+ 1/(2Pi*sqrt2)

1 1 2 1
+ + + +
V3 2xv2 3xv3 a1l 2242

Input:
2

Result:
1 7 2
+ +
V2o 3v3x Vlilnx

Decimal approximation:
0.845838525606454036831543849152703273533087829859884972722. ..

0.845838525...
40



Property:
1 7 2

+ +
V2 r 3V3ax V1l ax

is a transcendental number

Alternate forms:
19842 +308v3 +72v 11

306

1 7 2
S i —
v 2 3y v 11

T

0042 +154+3 +36411
198 &

Series representations:
2 1 1 2 1

+ + + + -
V3 2xv2 3xv3 a1l 2rxv2

o o CDA%2(0) (1) @-20f G-z A
6% X 1yt N
i i e [_zl}kl [_21}&-; @-20f1 (11-30)f2 552
7 2
k1=ﬂk2=|:| kl!kz!
W w [—l}kl-h;:‘? [_é}kl [_é}km [B—Zn}kl [ll—ZD}kE 2.'.;".:1_‘&:2
3 2
-1 (-1), @ -z 5" -1f (-2), 8 -=z0) =¥
[BHE[i [ 2)&;{1 Z0)" %o ][i [ 2}.51,‘:1 Zo)" %o
k=0 i k=0 ’
il [—l}k{—l} (11 - z0)* z5*
25 for not ((zpeR and -
k!
k=0

41




2 1 1 2 L
+ i + E =
V3 2xvZ 3xv3 avIl 2x¥2

arg(2 - x) arg(3 - x)j
6 EXP[I'IT{—J]EXP[IH{—J]
I 2

o (—1F1%2 (2 _xf1 (3 _x)2 x*1%2 [—El}kl {_El}kz

)

g o kytky!
arg(2 — x) argill —x)
7 Exp(z'}r {—” EXIJ[I {— ”
2 2n

w (“DF1¥2 2 _F1 11 —gf2 xR {—El}k [-El}k
1 2

2 2 PRTN '

k1 =0kq =0
arg{a_x} arg[ll—x‘}
3 Exp(ur {—J] EXP[”T {—“
X k e My e .
_1F+kz (3 _ 1 g 3t et M e S s
i 1=AF @-xr1(11-x2x { 2}k1{ 2}5:2 /

2 05 ey thy! /

k]_:ﬂkz:ﬂ
arg(d — xj arg(3 —x) arg(ll - x)
3;rexp(ur{—J]exp(ur{—”exp(m{—”
2m 2m 2m
\l,_[i (-1 2 -x)f x* {—%}k][m (-1) [3—x}kx'k{—51}k]
x
k=0 k! k=0 k!
k k(1
w (-1F(11-2°x pzh]rl .
% o X 1]
k=0 k!

42



2 1 1 2 1
+ - - + =
V3 2242 3x43 211 2xv2

[ 1 J— V2 |agi2-znW2m)|-1/2 |argi3-=g W2 m)|-1/2 |arg{11-zp W2 m)]

k|
Z_ L2=-1/2 |arg(2—2g W2 m)|=1/2 |arg(3—=n W{2 m)|=1/2 |arg{11-zq ¥{2 7))
[u]

( 1 ]1,:'2 [arg{2-zq W2 m)|+1/2 |arg{3—zq W2 m)) 1/2 |arg(2—zn Wi2 mi]+1/2 |argi3-zg W2 T
2y

Zp

anec TETYFL e [_é}kl [_ l}kz (2 — 20)1 (3 — 502 zE‘”*E

393 :
+
kq'ksy!
k]_:ﬂkz:l:l ! 2
( 1 Jl,-'z |argi2—zn W2 m)]+1/2 [arg{11-=q Wi2 7))

p
= 12 |augi2-—=n W2 m)|+1/2 |arg{1 -z }{2 m)]
o]

_1pk1tka (L1 | e ] kg 1Kz
o (-1) [2}k1[ 2}.!-:2 S L

m
. +
kqvks!
ky =0 kg =0 et
1 312 [arg{3—=g W2 m)[+1/2 |arg{1]l-2g W{2 7))
Ji=

g
- L2 |arg(3=2g W2 m)|+1/2 |arg{11-zg ¥ {2 m)]
Ju]

ky ko [ 1 1 PR _gg)2 gg 1 %2
s G (), Eemtalon)ag

ik 2 !
klz:nkén kilky! /
[BF[@- 1 [_El}kk[z_z':'}k 5g< [ (-1 {—zl}kjf-zn}k "
1 1
k=0 : k=0 :
w -1F(-2) A1-z) zak]
k=0 bl

(1/349/27%1/2%3/16)+(1/9+11/729%1/2%3/16)+((3/49+(4"3)/(49/3)*1/2*3/16))+((19/
99+299/(993)*1/2%3/16))+((1103/(99°2)+27493/(99"6)*1/2*3/16))

Input:

1 9 1 3 s O . 3 4 1 3
il S S S e e e e S s e i e ——
[3 oy S 15] [9 7209 15] 49 493 2 15]
[§+% 1 i]+[11“3+2?493 1 3]

99 gg* 2 16 0g? ggé 2 16

43



Exact result:
248960 158 008 103 579

205371194925008 664

Decimal approximation:
0.842872163182031641894635541627382759851450806990937141160...

0.84287216...

12/(((2/(Pi*sqrt3)+1/(2Pi*sqrt2)+1/(3Pi*sqrt3)+2/(Pi*sqrt1 1)+1/(2Pi*sqrt2))))+golde
n ratio”2

Input:
12 5
2 1 1 2 1 it

— = — + — T —
Tv3 2r¥2 ATV 3 Tv 1l 2rv2

# iz the golden ratio

Result:

& +

L rigm A gyae &
¥an R ¥i1l

Decimal approximation:
16.80513901582268446007768812930409108861965630118573720090...

16.8051139015.... result very near to the mass of the hypothetical light particle, the
boson my = 16.84 MeV

Property:

2 il
f — 5 s a transcendental number
— + — + —=
Y2 3¥3n ¥i1l

Alternate forms:
[-? 106616 4/ 2 r+62647204/3 7 -

125 234
30041284/ 11 7+ 1197504+ 66 ;r+18?851+62ﬁl?1}'5]

e 2376 1
+ F i —r
9942 +154+3 +36v 11
5 364/ 66
4+

3v33 +V2 (643 +7V11)
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Series representations:

12 ¢2
+ —
2_ + 1_ + 1_ + 2_ PO
T3 Igv2 Inv 3 Ty 1l 2xv2
3 1 7
¢a+12/ J"‘{l] ;,k—k+ “1] ,k—k+
e =1 | -5 kL 2-=a ) = — =15 -5 kL @-=ar =
¥ g Z:]:n 2J;:.;! 3x ¥z Z:Ln . 2kk!
2 ;
,k ] o tor not ((ZpeR and —se< zp = o))
-1 (1l-=zp k=
,.f 2%
= Zk:ﬂ k!
12 3
+f =
2, _1 1_ n 2_ L1
T3 2gv2 IV 3 a1l 2nv2
1
¢2+12/ p p _k{
=1 2-x* x ]
frexp{z'frl J Zk:ﬂ X 2k
- 1:"‘43-:::"‘::-"‘{-
arg{3-x)
EHEXP{”Tl 2n J zkda k!
2
forix e R and x

-1 1k k(-1 =k

MBS N

12
2
2,1 1 e 1 =
a3 apv v 3 v11 apiz

1 ]—1,:'2 e g2 —=n W2 )] zll.'z (=1-|arg{2-=g Y2 m)])

0
¢2 + 12/ = : 3 +
}TZN -:—1:“"1_—5]& 2-zp 1 55
k=0 k!

1 VU2 largE-zg W2 M 12 (-1-|arg(3 -z W2 i)
(5) -

1
3 P -:—l:lk{—z—]k-:E—zﬂ:lkzD'k
4 E.k:n k!
1 V2 larg(1l-sg W2 )] 172 {-1-|zug(11-z W2 7))
) %

- 1:*‘1— ]k-:ll-z,:,;kzu
DI
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8*12/(((2/(Pi*sqrt3)+1/(2Pi*sqrt2)+1/(3Pi*sqrt3)+2/(Pi*sqrt11)+1/(2Pi*sqrt2))))+11
+1/golden ratio

where 8 is a Fibonacci number and 11 is a Lucas number

Input:

# iz the golden ratio

Result:

i 96

- +11+

i PR T |

1
var z3vaa Y11a

Decimal approximation:
125.1148742053322117431893971938732618849150861508455575722...

125.1148742.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV

Property:
1 96

11+- + is a transcendental number
I

7 2
— T T—

1,
vanm 3¥V3nm Y1l

Alternate forms:
[131495?+ 62617+/5 —568520928 /2 r +

125234 o
50117760+ 3 x-24033024y 11 x+9580032+ 66 x|

1 19008 x
-+11+ A o g—
¢ 0042 +154+3 +36411

1 2884/ 66
—+11+ = — — =
¢ 3v33 +v2 (63 +7V11)
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Series representations:

812 1 1
- 7 3 5 " +11+-=11+ -+

— + it of P, ——t 3 —
Tv3 22 AnV 3 v 11 2r¥2

96 / - g 7 g

1 —k 1 &
— e U5 ) 2= g — o CU (5] B g
b Zk:ﬂ k! 31 V¥zg Zk:ﬂ k!
2 . .
r ] R for not ((zpeR and -s= < zg < 0))
I.— -1 (11-zp I* z
o Zk:ﬂ k1
812 1
+11+ - =
e g e 8 g ST
Tv3 2nv2 IV 3 Tl 2nv2
1 1
11+;+95Jﬁ oy
(=1 2-x* x -
mexplin | 222 |Vx B0, 0
7
-1 xf % 11
BHExp{zn[m | J} Zk:ﬂ T {
2
for R and 0

(- 1r“<11-x3"‘x-"'={-

T Exp{z T lﬂ_ﬁ_l 21:_1 J de:l
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8. 12

2_ + 1_ + 1_ + '2_ + 1_
TY3 2rv2 ary 3 Tv 1l Zrv2
1 V=12 [argi2-=n 2 o) zl_.'z {=1-|mrgiZ-zn V2 )
h /| \=p H
11+ -+ 9'5;-' ; T -
@ ;TZW f.—l]"‘l:—a]kf.z—zg]kz,:,
k=01 k!

1 VU2 largB-mg M2 12 (-1-[augl3-zg 12 M)
7= Fafy)
)

1
+11+-=
&

s f.-n"l:—%]kﬁ-z.;.?’"z,;,“"
3”24;:.: k!
1 VU2 larg1l-mp W2 m)]  12i-1-|arg(11-zg W2 m)))
21— ity
]

n:—l]kl:—é]k-:ll-znjkzak

d Z‘:ﬂ: k!

8*12/(((2/(Pi*sqrt3)+1/(2Pi*sqrt2)+1/(3Pi*sqrt3)+2/(Pi*sqrt11)+1/(2Pi*sqrt2))))+29-
Pi

where 29 is a Lucas number

Input:
8 5 +29 -

— — + —
nv3 2a¥2 3nvV3 v 11 2av2

Result:

20 + -
g 2
T Vila

vzao 3y

Decimal approximation:
139.3552475629925236565221669762281208829976075716646888801 .

139.3552475.... result practically equal to the rest mass of Pion meson 139.57 MeV

Property:

29 + : = TR is a transcendental number

il

vzo 3vaxr Viia

Alternate forms:
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62617
12016512

2

[—28426454 2 1+25058880 /3 -

11 7+4790016+ 66 7+ 1815893 -62617x

88 /66

13733 +v2 (6V3 +7vIT)]

(19008 +99V2 +154v3 +36V 11 |

00 v2 +154+3 +36+11

Series representations:

Bx12
+20 - =20 -7+

2 1

1 + 2 1

+

——ite s

av3  znvz ERRTEY Ty 11 axvz

/ 1 7
74— k(L) ekt K(-L) a-sok st
o =1 _—Elkiz—zn ) P —Ek-:E—zD I
B XS Zk:ﬂ k! 3rV¥zo Zk:ﬂ k!
2
K- ] PR for not ((zpeR and ~e= < zg = 0))
-1 (11-=zp k=
o Zk:ﬂ k!
812 29
+29 =
S Tooge, i, M g I8
T3 2gv2 IV 3 a1l 2nv2
1
2';'—}1'+'§'I5III,-'Ill P . '| +
(=1 (2-x1" x I;
frexp{zn[ J Zki‘ x 2k
=1 o
3m explin | 2E22 ) V3 Y . 2
2
forix e R and x
-1E 11k {-

frexp{ur[al ll_xJ Zk:ﬂ ¥
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8x12
2_ + 1_ + 1_ - '2_ + 1_
TY3 2rv2 ary3 T¥ 1l 2m¥2
[L]—l_-'z larg{2—zn W2 7 Z.1_-'2-:-1—[r||g-:.'2-z|:| W2
0
RE
20 7+ 96 -
! 11"‘#- | ez-z.:,f"z,:,

”Zk_u

1 U largl3-mg 2 m] 102 1[a|gz 20 W2 m))
7 _] Ffy)

+29 -1 =

- -1##- ), 13- 201 25~
3”2.;:_1:. !
Z[L] 12 |arg{11-zq {2 m)) zéz -1-|argi1l-zg {2 m))
k)
11k|'- | {11- ZD#ZD

’TZk_D

Now, we have that, from the sum of the three results:
(0.84583852569 + 5.1242338628 + 15.311919692398) =21.281992080888
From which:

1/10752 ((((1+1/(0.84583852569 + 5.1242338628 +
15.311919692398)+55/10°3+(34+3)/10"4))))

where 55, 34 and 3 are Fibonacci numbers

Input interpretation:
1

[1 1 55 34+ 3]
1052 \" 7 0.84583852569 + 5.1242338628 + 15.311919692398  10°  10°

Result:
1.1056880825150236064066420454335110279608299810611894 ... « 1072

1.1056880825...*107 result practically equal to the value of Cosmological Constant
1.1056*10™ m™

(0.84583852569 + 5.1242338628 + 15.311919692398)-5+1/golden ratio

Input interpretation:
1
(0.84583852569 + 5.1242338628 + 15.311919692398) -5 + ;
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# iz the golden ratio

Result:
16.900026070...

16.900026070.... result very near to the mass of the hypothetical light particle, the
boson my = 16.84 MeV

Alternative representations:

1
(0.845838525690000 +5.12423386280000 + 15.3119196923980000) -5 + ;

16.28199208088800 + ——
2sni54 %)

1
(0.845838525690000 +5.12423386280000 + 15.3119196923980000) -5 + ;

16.28199208088800 + - ——
’ 2cos(2167)

1
(0.845838525690000 +5.12423386280000 + 15.3119196923980000) -5 + ;

16.28199208088800 + - ——
’ 2 sin(bob6 %)

8*(((0.84583852569 + 5.1242338628 + 15.311919692398)-5))-4-1/golden ratio
where 8 1s a Fibonacci number and 4 i1s a Lucas number
Input interpretation:

1
8 (10.84583852569 +5.1242338628 + 15.311919692398) - 5) - 4 - 3

# iz the golden ratio

Result:
125.63790266...

125.63790266.... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV
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Alternative representations:

1
8 (0.845838525600000 +5.12423386280000 + 15.3119196023080000) -5y -4 - -
&

126.2559366471040 - —
2sini54 %)

1
8 (0.845838525600000 +5.12423386280000 + 15.3119196023080000) -5y -4 - -
&

126.2559366471040 - - ——
2 cos(2167)

1
8 (0.845838525600000 +5.12423386280000 + 15.3119196023080000) -5y -4 - -
&

126.2559366471040 - - —
’ 2 sin(bo6 )

8*(((0.84583852569 + 5.1242338628 + 15.311919692398)-5))+11-golden ratio
where 11 is a Lucas number

Input interpretation:
B8 (10.84583852569 +5.1242338628 + 15.311919692398)-5)+ 11 - ¢

#is the golden ratio

Result:
139.63790266...

139.63790266.... result practically equal to the rest mass of Pion meson 139.57 MeV

Example of Ramanujan mathematics applied to the physics: DARK ENERGY
AND DARK MATTER

From:

arXiv:1103.5870v3 [astro-ph.CO] 20 Apr 2011
Dark Energy
Miao Li, Xiao-Dong Li, Shuang Wang and Yi Wang
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We have that:

provide a good fit to the data. For example, in [531], by using the combined Constitu-
tion+BAO+CMB data, Li et al. obtained the following x2; s for the ACDM and HDE

models
X?\CDM = 467.775, X%IDE = 465.912. (15.23)

So the HDE model is consistent with the current observations. Similar results have been
obtained in e.g. [532,533,534,535]. Therefore, from the perspective of current observations,

HDE is a competitive model.

and:

e Testing the DGP model from the growth of structure

As a modified gravity scenario, the growth of structure in the DGP gravity differs
from that in the ACDM scenario. This can be used to test the DGP model [440,554]. The
perturbation theory in the DGP model has been studied [555,556,557,558]. These studies
showed that the DGP gravity is disfavored by the observational data. For examples, in
[556], Song et al. showed that the constraints from SNIa+CMB+H( exclude the simplest
flat DGP model at about 3o. Even including spatial curvature, best-fit open DGP model
is a marginally poorer fit to the data than the flat ACDM model. In [548], Fang et al.

showed that the DGP model is excluded at 4.9 and 5.8 levels with and without curvature

respectively (see the right panel of Fig. 17). The corresponding x?2. s for the DGP and

and:
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comparison. For example, in [535], Li et al. obtained the following results of x2 s from

the combination of Constitution+BAO-+CMB-+Hj data

Xacom = 468.461, x&pg = 493.772, xipg =503.039, x%qp =530.443.  (15.54)

Compared with the ACDM model, the last three models have much larger BIC walues

ABICgrpg = 31.308, ABICapg = 34.578, ABICpgp = 61.982. (15.55)

From the formula concerning the Coefficients of the 'Sth order' mock theta function
¢o(q), we obtain, for n = 295:

sqrt(golden ratio) * exp(Pi*sqrt(295/30)) / (2*57(1/4)*sqrt(295))

Input:
EXp|m \f z—D ]
Vo x——— =
25 v295

# iz the golden ratio

Exact result:

—

EEFTET |
=1
N S.C',En\li
59

2 534

Decimal approximation:
470.1556217797120142725623202156049658261247147361504925967...

470.1556217797...

Property:
P"ll 596 T Ii
59

s is a transcendental number
2557

Alternate forms:
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i i[5+\!'E] f"'l'?"'ls”

10 ¥ 118

'|||11 [1+‘l'f_l|' T
534

Series representations:

ﬁﬁxp[;r 255 J‘TVEEELU “l’k{‘%]k{%'%rzﬂ* 5 ':_1:#{—%]‘,(!:\{!—2;0:#36":
30

k! e k!

EXp

2V5 V205 =1 (- ] ¢295-z.;.:“z.;,
Y5 .2 e

for not ((zgeR and —es < zg < 0)

30

Vi exp[:r 293 ]

25 V205
{Hrg[lp—x}” arg{% —x}

2

75 2 oot

k=0 S

exp(z by exp|m exp[z T

w (1 @ -2 x* [—é}k
k!

k=0

oo {(—1)% (295 _x)% x* {_-1 }k ]
2m k=0

arg(295 - x)
[245 Exp[ur{—ﬂz x 2

forixeRandx =0

Vo exp[;r 25 ]

30
4 =
245 v 295
50 kI
[ lelsugli 59—3.:,]-'1211:'] 1,-'2{1+IaLg{5 —z.:,'l.'-;zn;ul] w (- l]' [ Z}E{? —ZI:I} 2q
[
P by i k!
( 1 ]—1,1'2 |arg{295 =g W2 m)|+1/2 [argid—=n W2 7)) _1/2 | g(295-2g V(2 m)|+1/2 [argid-zg (2 m)]
el z
g

o (-1) ['El}k -z 25
k!

@ (-1 (-7), (295 -20) 55"

."IE‘#EZ 1
k=0 et

k=0
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Note that, from the formula concerning the Coefficients of the 'Sth order' mock theta
function ¥, (q), we obtain for n = 137:

sqrt(golden ratio) * exp(Pi*sqrt(137/15)) / (2*5™(1/4)*sqrt(137))

# iz the golden ratio

Exact result:

f |
(N 13715 [ &
137

2Y5

Decimal approximation:
482.7231265151071576170312716685153298676328769152818875270...

482.723126515...

Property:

P —

/ |
i T T |
eV 137115 a
137
15 a transcendental number

2v5

Alternate forms:

s
1 |5+V5 V13715 «

=]
2\ 1370

| e

— | - i

1 [l+"."5l|.[“1" 137/15 o
274 !

2Y5
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Series representations:

Voo T -:—l:lk{—l:l 13?—zg:lkz|:. g :—lf{—;—]km—z.;.:lkzak

' exp[;r |I % exp|lr Fisas T k=0 T
2V5 V137 -1F(-L) 137z Kz
Zk:ﬂ k!
for not ((zogeR and —e< zg < 0))
V¢ explr [
13 arg(d —x)
TV Lo e
2V5 V137 2
arg{E —x} J_ w (-1 {13? xkx'k{—é}k
exp|rex
L T é k1
w (-1)F (g -x)f { }k
e k!
k k .~k 1
= (!F{arg[lg'?_x}”i{—l} (137 -x)* x {_E}k
P 2 k1
k=0
forixeRandx <0

Ve exp[n 17 ]

2v5 V137

1 1.-'2[545113?—301“2”31 12{1+[mg 13?—%]”“’]] w (-1 [_ }k{lz? _zﬂ}kzak

(=54 s
p}T[ZD] %0 FE;:I k!

z— 12 |argl13T—zg W2 w4+ 1/ 2 [arglg—zq W2 )]
8]

1 y-1/2 [ g{137-2n W2 m)|+1/2 |argid—zn V12 )

=)

w (-1 (-3, @ -z0) 7"
k!

w (-1f [—%}k (137 —z0)* 25

2\/_2

k=0 ki

We have that:

ACDM model are
Xacou = 2ITT8,  Xiwe— 280568.
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sqrt(golden ratio) * exp(Pi*sqrt(199/15)) / (2*5”(1/4)*sqrt(199))

Input:

1
EXPp|mT T
P 13 ]

# iz the golden ratio

2Y5

Decimal approximation:
2810.750015888997956961 1576093576065 16464066006066267972657...

2810.750015888...

Property:

| T |
f\-' 199/15 7 | &
190
15 a transcendental number

2%5

Alternate forms:

foi g
1 |5+V5  [ogis

2\ 1990

| 5 (L495) Vs
398 !

2V5

Series representations:

|
e 190
Vi exp[n \I =

2V5 V199 e (L 1am?{.#
V5 T

exp|r Vg ZE’_D

¥ L
10T |
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ﬁexp[n !%f]

oot )
2v5 V199 2

EXP[JTEXP[HT a—rg[; _x, ]\"’_i[ 1} [ :} [ } ]
w 1 @-0fx*(-2) |,
] k! /

o o (LR 199 —xf R (2
[245 Exp(zfrr—rg[lgg I}J]z ;:: - [E}k]

= k=0
tor (o R an i U

' exp[:r L ]

15
= =
2v'5 v199
1 192 kL
12|alg|:1 —z.:.]f':213| 12|:1+|a|gl: —z,:,]-'-:.?ﬂ]] ol 1} [ E}k[E _ZD} =t
EXp ;r[ ] Zg L :
2 = k!
( 1 J— 112 [ar=] IW—ZD W2m 412 |argld 1] wi2my) -1/2 |argl 199-30 W2 m+1/2 [argid -2 Wiz m)
T e
By o
o (-1F (-2} @ -z z° o (-1 (-1} (199 - 20)" z5*
- 2k ) 9 4.'5 Z 2%
k! ! k!
k=0 k=0

sqrt(golden ratio) * exp(Pi*sqrt(138/15)) / (2*5”(1/4)*sqrt(138))
Input:
-
EXP[}T\I % ]
25 138

# iz the golden ratio
Exact result:

eV 46/5 1 || &
138
4
25

Decimal approximation:
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497.8077459531041974813076624555103755760610234014860047731....

497.89774595...

Property:
‘,\"'?.-'5 | &

138
is a transcendental number

2Y5
Alternate forms:

[5+\'€] f"'f?"ls”

1 1
4\/345

L (14VE) eV 45
di _
4vs5

Series representations:

k(-1 I{ﬂ—zn]kz.;.“" -1k (-L), @-zp "
138 2kl 5 2k
ﬁexp[n o explr Vzo X, T kw0 X
25 V138 2 ¥ 3 R CEL Ry
k=0 k!
for not ((zpeR and -

Ve exp[n % ]

2V5 V138
i k(a6 N k{1
a2 ) o C1F (%t (1)
exp(ur{—“exp;rexpur M \,’;Z
E}T k!
k=0
k k(1
et @ 0 x [_z}k /
k=0 k! /
K ko—kif 1
4 arg(138 - x) & (-1)* (138 - x)* x [_E}k
245 Exp[z;r{—”
2m I
k=0
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£y
k=0

L2 |arg{138-zq W2 m)]4 1) 2 |argid—zq W2 m)) -1/2 |arg(138 -z W2 m)|+1/2 [arsig—zq (2 7))
et

5 v
1 2 |arg( Pz )iz m)| 1zf1+|mg'%—zu|=zﬂ|| o (-1 [_é}k[“?ﬁ_zu}kzak
exp|r [—] L kit
] 2

o [_1k[_51}k @ — 20)° Z5° ] [ 0 (1) [— ), (138 - ) 3 ]

Ll 4'_
L k! . Z_‘D k!

From:

Mock 3-functions (of 5th order).

1.9 ¢
7@ 1"'1-1-9*'(1+sr)(1+sz")+

P(Q=1+q(1+9+¢*(1+g) 1+ +¢(1+9) A +¢) (1 +¢%)+...,
Vv (@)=7+¢(1 +9)+9‘(1 +9) (1+¢)+¢°(1+9) 1+¢) (1+¢)+...,

1.9 ¢
X@D=1+_mtac q3)<1 TP a-pa-mT

. 'l '
gt pa-a i Ppa-gaa=p"

we obtain for q = V/11:

1.3495+1.349573(1+1.3495)+1.3495°6(1+1.3495)(1+1.3495°2)+1.3495/10(1+1.349
5)(1+1.3495/2)(1+1.3495°3)

Input interpretation:
1.3495 + 1.3495°% (1 + 1.3495) + 1.3495° (1 + 1.3495) (1 + 1.3495%) +
1.3495" (1 + 1.3495) (1 + 1.3495%} (1 + 1.3495°)

Result:

506.2621633326254192184144814458196383306910014706383484039...
506.26216333...
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1.3495+1.349573(1+1.3495)+1.3495°6(1+1.3495)(1+1.3495°2)+1.3495/10(1+1.349
5)(1+1.3495/2)(1+1.3495/3)-Pi

Input interpretation:
1.3495 + 1.3495% (1 + 1.3495) + 1.3495° (1 + 1.3495) (1 + 1.34957) +

1.3495" (1 + 1.3495) (1 + 1.3495%}(1 + 1.3495%| —x

Result:
503.121...

503.121...

Alternative representations:
1.3495 + 1.3495% (1 + 1.3495) + 1.3495° (1 + 1.3495) (1 + 1.34957) +
1.3495' (1 + 1.3495) (1 + 1.3495%) (1 + 1.3495%) - r =
1.3495 — 180 ° + 2.3495 - 1.34957 + 2,3495 (1 + 1.34957) 1.3495° +
2.3495 (1 + 1.3495%) (1 + 1.3495%) 1.3495'°

1.3495 + 1.3495% (1 + 1.3495) + 1.3495° (1 + 1.3495) (1 + 1.34957) +
1.3495" (1 + 1.3495) (1 + 1.34957) (1 + 1.3495% ) - r =
1.3495 +ilog(-1) + 2.3495 - 1.3495° + 2,3495 (1 + 1.3495%) 1.3495° +
2.3495 (1 + 1.3495%) (1 + 1.34957) 1.3495 "

1.3495 + 1.3495% (1 + 1.3495) + 1.3495° (1 + 1.3495) (1 + 1.34957) +
1.3495" (1 + 1.3495) (1 + 1.3495%) (1 + 1.3495° ) - n =
1.3495 — cos (-1} +2.3495 - 1.3495° + 2.3495 (1 + 1.3495%) 1.3495° +
2.3495 (1 + 1.3495%) (1 + 1.3495%) 1.3495 "

Series representations:
1.3495 + 1.34957 (1 + 1.3495) + 1.3495° (1 + 1.3495) (1 + 1.34957) +

LEREG
1.3495™ (1 + 1.3495) (1 + 1.3495%) (1 + 1.3495%) - = 506.262 - 4 )’
: - ; 142k

1.3495 + 1.34957 (1 + 1.3495) + 1.3495° (1 + 1,3495) (1 + 1.34957) +

Ek
k

()

1.3495" (1 + 1.3495) (1 + 1.3495%) (1 + 1.3495%) - = 508.262 - 2 )’
k=1
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1.3495 + 1.3495% (1 + 1.3495) + 1.3495° (1 + 1.3495) (1 + 1.34957) +
1.3495'" (1 + 1.3495) {1 + 1.3495%) (1 + 1.3495% ) - r =

® 2% (_6+50k
506.262 - 3 5 ek aNE)

- [TJ

Integral representations:
1.3495 + 1.3495% (1 + 1.3495) + 1.3495° (1 + 1.3495) (1 + 1.34957) +

w1
1.3495" (1 + 1.3495) {1 + 1.34957) (1 + 1.3495” ) - r = 506.262 - 2 J‘”
0

1+i2

dt

1.3495 + 1.3495% (1 + 1.3495) + 1.3495° (1 + 1.3495) (1 + 1.34957) +
10 2 3 o 2
1.3495" (1 + 1.3495) (1 + 1.3495%) (1 + 1.3495%) — = = 506.262 -4J V1-£ at
il

1.3495 + 1.34957 (1 + 1.3495) + 1.3495° (1 + 1.3495) (1 + 1.3495%) +

o - t
1.3495'° (1 + 1.3495) (1 + 1.34957) (1 + 1.3495%) - x = 506.262 — zj S”;[ }
0
Now, we have that:
Q,, = 0.272 and h = 0.704
0.018 61 -0.012 (0080
Q= 0.277G 017, 2, = 0.21675:513, D = —0.3507575g3,

In 2005, Eisenstein et al. [340] provided a constraint Dy (z) = 137064 Mpc at the redshift
z=0.35. In 2009, the SDSS DR7 sample [351] gives Dy (0.35)/Dy (0.2) = 1.736 =+ 0.065.
Omne can use this quantity to reflect the impact of the BAO data.

Lastly, we introduce the quantity r.(z4)/Dyv(z). From the SDSS and the 2dFGRS,
one can extract a quantity »,(z3)/Dy(2) at given z, where z; denotes the redshift of the

drag epoch, whose fitting formula is proposed by Eisensten and Hu [324]

_1291(Q,,,h2)0251
~ 1+ 0.659(Q,,,h2)0-828

[1+ b1(25°%)*] ,

(13.21)

zd

Thence:
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_1201(Q,,h?)0251
~ 14 0.659(Q,,h%)0538

2d [1 4 b (QR%)"], (13.21)

where

by = 0.313(C1, H%) %49 1+ 0.607(€2,,,h? }0‘6”} , by = 0.238(Q,,h%)%22, (13.22)

0.313(0.272%0.704/2)(-0.419)*((1+0.607(0.272%0.70472)"0.674))

Input:
0.313 (1 +0.607 (0.272 » 0.704%)° 674

(0.272 x 0.7042 P49

Result:
0.838735...

0.838735....=b;

0.238(0.272*0.70472)"0.223

Input:
0.238 (0.272 - 0.704% )%

Result:
0.152231...

0.152231...=b;

((1291%(0.272%0.704°2)%0.251)) / ((1+0.659(0.272*0.704/2)*0.828)) *
((1+0.838735(0.216%0.7042)"0.223))

Input interpretation:
1291 (0.272 - 0.704%°251

L+ 0.659 (0272 0. 7042 (1+0.838735 (0.216 » 0.704% )" #%%)
+ . B . :

Result:
1047.222807577370114890444396586870354519029226456483416899. ..

1047.22280 = z4
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Dy (z) — 1370 164 Mpc

1/1370((((((1291%(0.272*0.70472)10.25 1)) / ((1+0.659(0.272*0.704"2)0.828)) *
((1+0.838735(0.216%0.704"2)10.223))))))

Input interpretation:
1 1291(0.272 » 0.704%)%-251

(1+0.838735 (0.216 - 0.704°|"#%%)
1370 | 1 +0.659 {0.272 x 0.704%)° 828

Result:
0.764396209010480134056528756632752083590532282085024301807. .

0.7643962...

We have also that, from

E:Z ! - ! 1 ~2.0663656771
2 =(2n+1) -
2
1+ 5
+—
14—
1+...
o0 2
o - L ~ 05269391135
5 €Y sinh¢ 1 1
+ 13
1+
23
3+
23
1+ 3
3
5+1+ ~
7+..

We note that, from the following calculations, we obtain:

1/Pi(2.0663656771) + 1/5(0.5269391135)

Input interpretation:
1 1
- %2.0663656771 + - <0.5269391135

T
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Result:
0.76313244619. .

0.76313244619.... result very near to the previous 0.7643962...

Alternative representations:
2.06636567710000 0.526939  0.526939 2.06636567710000

-+

= -
m 5 5 180+

2.06636567710000 0.526039  0.526939 2.06636567710000
+ = + —

T 5 5 ilogi-1)

2.06636567710000 0.526030 0.526939 2.06636567710000
+ = +
T 5 5 cos~1(-1)

Series representations:

2.06636567710000 0.526030 0.5165091419275000
- =0.105388 +
T 5 e =1
k=0 142k
2.06636567710000 0.526030 1.03318283855000
- 5 = 0.105388 +
T
-1.00000000000000 + Zak : 2"‘]
k
2.06636567710000 0526030 2.06636567710000
- = 0.105388 +
I 5 2_"':-—6+5I2Ik|
lk—ﬂ 3k]

Integral representations:

2.06636567710000 0526030 1.03318283855000
- = 0.105388 +
T 5 J;:u 1
14
2.06636567710000 0.526939 0.516591419275000
- 5 = 0.105388 +
d [N1-£ at
2.06636567710000 0.526030 1.03318283855000
- = 0.105388 + -
m 5 J;AJEIH_':I'-'] dt
t
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Now, we have that:

w = —E — b

9
3 3 ¢

Q=073 andc=1, ¢ >1=3; ¢c<1=1/20r0.9991104684, -8, -1729, -(172° + 1)

-1/3-2/3(sqrt0.73)

Input:
: Eda?a
T

Result:
-0.9029336...

-0.9029336...

-1/3-2/3(sqrt0.73)/(3)

Input:
1. 2 /073

3 3 3

Result:
-0.5232001. ..

-0.5232001...

~1/3-2/3(sqrt0.73)/(0.5)

Input:
1. 2 /073
3 3 0.5
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Result:
-1.47253...

-1.47253...

~1/3-2/3(sqrt0.73)/(0.9991104684)

Input interpretation:
1. 2 V0.73

3 3 0.9991104684

Result:
-0.9034407. ..

-0.9034407....

_1/3-2/3(sqrt0.73)/(-8)

Input:
1 g[' w.fo.?a]

g3 8

Result:
-0.2621333...

-0.2621333...

-1/3-2/3(sqrt0.73)/(-1729)
Input:

1 2( +0.73

3 3 [_ 1729

Result:
-0.333003894 ...

-0.333003894...

~1/3-2/3(sqrt0.73)/-(172/3+1)
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Input:
1 2[ v 0.73 ]
1728 +1

3 3

Result:
-0.3333332213935...

-0.3333332213935...

We note that increasing the value of ¢ < 1, the result tend to -1/3

From the above expression, we obtain:

[1/1370((((((1291%(0.272*0.704"2)10.251)) / ((1+0.659(0.272%0.704/2)10.828)) *
((1+0.838735(0.216*0.704/2)10.223)))) ] 1/512

Input interpretation:

|1 1291(0.272 - 0.704% 231

E12
‘ul 1370 {1 +0.659 (0.272 » 0.704%)0-828

(1+0.838735 (0.216 « 0.7047"-2%%)

Result:
0.990047539. .

0.99947539.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e
7 =1- R =~ 0.9991104684
-p+1 1+—e_wg
143 (pS“\/S_3 -1 1o+
e—47r«/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢
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1/4*log base 0.99947539[1/1370((((((1291*(0.272*0.704"2)"0.251)) /
((140.659(0.272%0.70472)10.828)) * ((1+0.838735(0.216%0.704°2)"0.223))))))]-

Pi+1/golden ratio

Input interpretation:

1 1

“ 1o N

4 gn.m?szp[ 1370
1

1291 (0.272 - 0.704%)%-331 s
e |1 +0.838735(0.216 % 0.704° ) | - + -
1+0.659(0.272 » 0.704% | ¢

logpixiis the base-b logarithm

# iz the golden ratio

Result:
125.476...

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

Alternative representation:
1 [[1291 (0.272 - 0.704%)"2%1)(1 + 0.838735 (0.216 - 0.704° ]'3-223]]

— log
egedis 1370 (1 +0.659 (0.272 - 0.7042 0828

4
1 [1291n:1+0.338?35f,n.216 0.7042 022319 272 - 0. 7042 0251 ]
1 1 1370 (140.659(0.272 - 0.7042 0828,
T+ — =—-m+— +
i g 4 log(0.999475)

Series representations:
1 [[1291 (0.272 - 0.704%)%-291) (1 + 0.838735 (0.216 - 0.704? ]'3-223]]

- log,
g R 1370 (1 + 0.659 (0.272 - 0.704)7-528)

w -1 -0.235804 K
l Zk:l I

1
¢ o 410g0.999475)

Fil
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(1291 (0.272 - 0.7047)*251) {1 + 0.838735 (0.216 - 0.704%)°223)

1
- logy coo -+
g LR 1370 (1 + 0.659 [D 272 - 0.7047 ¥
11
it i 476.419 log(0.764396) — — log[D 764396) 2‘[ 0.00052461)" Gik)
k=0

1/4*log base 0.99947539[1/1370((((((1291*(0.272*0.704°2)0.251)) /

((1+0.659(0.272%0.704°2)"0.828)) *
((1+0.838735(0.216*0.7042)10.223))))))]+-1 1+1/golden ratio

where 11 is a Lucas number

Input interpretation:

1 1
Y ED.W?SBP[ 1370
1291(0.272 x 0.7042)2-251 1
[ [ : (1+0.838735 (0.216 D.?ﬂ42]°-2231]]+ 11+~
1 +0.659 (0.272 » 0.704%)0-828 S ¢
loggixiis the base=b logarithm
# iz the golden ratio
Result:
139.617...

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

Alternative representation:

L, [[1291 (0.272 - 0.704%)%-21} (1 + 0.838735 (0.216 - 0. ?042]':"223]]
— 108h, +
R 1370 (1 +0.659 (0.272 - 0.7042 0828
1 [1201|1+0838'?35 (0.216 0704272230 272 07042 F'°51]
1 1370 (140 652(0.272 - 0.7042 0828
11+- =11+ -+
¢ ¢ 410g(0.999475)
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Series representations:

L [[1291[0.2?2 0.704%1%-231} (1 + 0.838735 (0.216 D.?D42}”-223}]
— 108n, +
g R 1370 (1 +0.659 (0.272 - 0.7042 0828
oo (-1 (-0.235604
1 1 D — ¢
11+-=11+--
& i 4 log(0.999475)
L, [[1291 (0.272 - 0.704%)%2%1} (1 + 0.838735 (0.216 D.?D42}°-223}] -
2 O8o. +11+
g LR 1370 {1 + 0.659 (0. 2?2 0.7047 %)
1 1
= =11+ - —476.419 log(0.764396) - - lng[D 764396) Z[ 0.00052461)" Gk)
¢ ¢ =
1)1+ k -1y G
’r--l"-r" 0 and Gk A _' . | ‘
L1l +K}(L+K :
From:
Warm dark energy

Gianguido DallAgata, Sergio Gonzalez-Martin, Alexandros
Papageorgiou, Marco Peloso - arXiv:1912.09950v1 [hep-th] 20 Dec 2019

Aceelerated expansion requires 1w < —%. This is hawever not enemigh to agree with the
data. For this potential, comparison with data provides an upper bound on A. Margmalizing
over the scale of the potential, one chtamns A £ 0.49, 0.30, and 1.02 at 68%, 95%,, and 99.7%.
respectively [11 . This is incompatible with the generic expectation coming from string thecry.
where A 2 /6 [7, 9. Tn anr numerieal study, we fix A = |, leading to wy = —2/3 when the
scalar field dominates. This is compatible with the data only at 3, and, we therefore study
whether the additional friction from this production can allow for a more phenomenologically
acceptable expansion law.

Figure 10. 'I'he parameters used for this run are Vo = 6 - 1007 M, 7, = 10", f=10"2% w=1/3
and ¢ = 10%. Top left panel: We observe similar steps in the evolution of the field as in the case
of the exponential potential. Top right panel: The equation of state of the Universe evolves from

We have the following equation:

(E? + B?).

mn

_1 /3
h / dic i .
2Vp - T297? f4 M“‘

72



For k = 1, we have that:

Indefinite integral:
f 1 1ak=k

thence is equal to 1

Now, we have that:

X/(2*6e-59%(2.435e+18)"4) = 4/(T29Pi*2)*((1*10° 1 2)A(A/3NV(((107-2) 4)))*(((6e-
59*(2.435e+18)"4))/((2.435e+18)"4)

Input interpretation:

x 4  (1x102)¥  6x107°7(2.435x 107"
2.6 107°°(2.435  10'%)* 7297 [%}4 (2.435 « 1018)*
10=
Result:
2.37041x1071% x = 3.33568 x 107"
Plot:
2. x10716 | /
1. %10 g //.//
L
1.0 0.5 | 0.5 1.0
_~71.x10716 |
/ — 2.37041x107'8 x
W 210
| == 3 33568 x107°%

Alternate form:
2.37041 = lIZI'm x-3.33568x1072% =0

Alternate form assuming x is real:
2.37041x1071% x + 0 = 3.33568 x 1078

Solution:

x=1.40722%x107%?
1.40722*107%
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1.40722e-22/(2*6e-59%(2.435e+18)"4)

Input interpretation:
1.40722 107%

2x6 1077 (2.435 - 101%)*

Result:
3.3356830140317192716520546242815167449760637986313094.._ = 10738

3.335683914...*107°

4/(T29Pi"2)*((1*¥10™M2)7(4/3)))/(((107-2)4)))*(((6e-
59%(2.435e+18)"4))/((2.435¢+18)"4)

Input interpretation:
4 (1x10™) 6x107°°(2.435 x101%)"

729 n* |- }4 (2.435 . 1018)*
1o=

Result:
3.33567682773128466... x 10738

3.335676827...*107*

(A FPIN2)*(((1*107M2)7(4/3))/(((107-2)74)) ) *(((6e-
59%(2.435¢+18)"))/((2.435e+18)"4)))))) = 3.335676827¢-38

Input interpretation:

4  (1x10%)%3) 6107 (2.435 < 10%)* 38
. ) — = 3.335676827 - 10

x o [%}4 (2.435 x 101%)°
10=
Result:
2.43171x 10733 s
= 3.33568x 10
X
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Plot:

—=1500  -1000 500 I 500 1000 1 500

2 = | 5
\U _ __ 24317110735

| "
i — T DAL E G =3
I.*:Ih T 3.33568 =10

Alternate form assuming x is positive:
3.33568x107°° x = 2.43171x 107 (foi

Alternate form assuming x is real:
2.43171x107%°

X

+0 = 3.33568x 1078

Solution:

729

And:

((((@(P2)x+HD)*(((T*10M2)MN4/3))/(((107-2)74))) *(((6e-
50%(2.435¢+18)"4))/((2.435e+18)"4)))))) = 3.335676827¢-38

Input interpretation:

4 (1x10%2)%3 | 6 <1077 (2.435 x 101%)? 2
: ~ = 3.335676827 10
P x+1) [L}“ (2.435 108}
102 ' d
Result:
2.43171%x 107

= 3.33568x 1078

x+1
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Plot:

1.5x10~H
110~ |

51078 | —

[ 24317110735
- 200 400 BO0

— 3 33568 =10"°F

5. x10-% |

Alternate form:
2.43171%x 107

x+1

= 3.33568x 1078

Alternate form assuming x is positive:
3.33568x 107°% x = 2.42837x 107"

Alternate form assuming x is real:
2.43171x107%

x+1

+0 =3.33568x 10"

Solution:

728 =9’ — 1 (Ramanujan cube)

From:

Baryogenesis and dark matter from B mesons
Gilly Elor, Miguel Escudero and Ann E. Nelson
(Received 17 October 2018; published 20 February 2019)

We have that:
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TABLE IlII. Here we itemize the lightest possible initial and
final states for the B decay process to visible and dark sector
states resulting from the four possible operators. The diagram in
Fig. 2 corresponds to the first line. The mass difference between
initial and final visible sector states corresponds to the kinematic
upper bound on the mass of the dark sector y baryon.

Operator Imitial state Final state AM [MeV]
yrbus B, w + Afusd) 416395
B w + Z(uss) 4025.03
B” w+ X7 (uus) 4089.95
Ay w+ KY 51219
wbud By w + n(udd) 4340.07
B, w + Aluds) 4251.21
BT w+ plduu) 4341.05
Ay, @+ " 5484.5
wboy By w + =2 csd) 2807.76
B, yw+ Q. (css) 2671.69
B w4+ =5 (csu) 2810.36
Ay w+ D + K7 3256.2
whbcd By w4+ A+ 1 (cdd) 2853.60
B w + = (cds) 2895.02
B~ w+ A (decu) 2992.86
Ay g + DY 37547

We observe that from the value 4341.05, adding the proton mass in MeV, we obtain:

4341.05 + 938.272046 = 5279.322 that is practically equal to the rest mass of B
meson 5279.15+0.31

Thence, the value 4341.05 is the mass of the dark sector 1) baryon.

It would therefore seem that from the mass of the proton, added to the dark Dirac
fermion mass, we obtain that of the particle under examination: the B meson. It is
therefore the proton, together with these quantities of dark Dirac fermion masses, to
play a fundamental role in the formation of particles of baryonic or mesonic matter.

With regard 938.272046, we note that, from the formula concerning the Coefficients
of the '5th order' mock theta function Y, (q), we obtain, for n = 159:
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sqrt(golden ratio) * exp(Pi*sqrt(159/15)) / (2*5”(1/4)*sqrt(159)) + 3*8/5

where 3, 5 and 8 are Fibonacci numbers

Input:
I 1539
eXp|7, [ 5 4
Vo —— 32
25 v159

# iz the golden ratio

Exact result:

2V5 2
Decimal approximation:
938.2914384739291727969003749468566110863240913932294878407...
938.291438...

Property:

v.,n'5351 i
50

I1s a transcendental number

Alternate forms:

g™
24 1 |5+45 REELR,

5 "2\ 1500

P—
15264 + 53/4 \{ 318{1+V5 ) eV 535 7

3180

e

2 \/ﬂ[lwsn'ﬁ?“

25
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Series representations:

Ve 150
PN 15 | 5.8 @ (-1 (-7) (159 -20) 25
= + 5 = (48 ol 2
2v'5 V159 k=0 ;

k=0 i k=0
a [—1}*{—§}k[159—z0}k "
10
k

¥ ] tor not ([zpeR and —ee<zp=0

ﬁexpn o
3.8

15
g T =
2V5 V159 2
k k .k 1
rarg(l59 - x) py o (-1)" (159 -x)" x {_E}k i arg(e¢ — x)
48&::1::[”%—” +57 Exp(”r{—
2 k! 2m
k=0
arg( -x)|) — & V(T - } ek
eXp|mexplinm \j; Z
2
k=0
k k k(1
w (-1 @-2"x {—z}k /
£ 3 /
k k ..~k 1
_ ( {arg[l,'ig—x}”i[—l} (159 — x)* x {_E}k e .
BT = 9
P 2m k! I
k=0
\"Eexp}r o
15 3.8 [1]—1,-‘2 |2 g{159—zq W2 ) -1/2 |arg(159-zg )2 m)]
+ = |l — ity ' }
2V5 V150 B %o
k 1 k _—k
8( 1 Jl,.'zlalg-;lsg-z,:,;u,-'-;zn;uj 1.-'2[mgi159—zum.-'<2nui -1y {—E}E[IEQ—Z.:.} Zg
— g
2 a Tt k‘
; 12 mg{sg—z.;. fzm| valida 53-z,:,'|.'-:2m]
53’4exp[]l ] JD':IE{ I
bty

5
Ay { }k[? z,;.} 7 ( 1 Jl."zlalsﬂé—zmﬂzmj
k=0 ket En
ki_1 ok K
zl;‘E[mg\‘..{l—zD;,l,-‘sz a (=1 {_2}k (¢ —=zn)" 2q /
’ k! /
k=0

ki 1 I
[10 @ (-1f (-7, (159 -20)" 75
k

k!

=0

79

)

+



From the following 7" order Ramanujan mock theta function

1+ ) “+ - " LB ‘ = " B
=@ " (A—=@)1—4"] " [ -1 —F)1—1d"

For q equal to:
((-21.79216*((-e™(-0.5)))))

Input interpretation:
21.79216 «(-1)

I“D'E

Result:
13.2176...

13.2176...

We have that:

((1+(13.2176)/(1-13.2176"2) + (13.2176)"4 / ((1-13.2176"3)(1-13.21764)))) +
(((13.2176)9 / ((1-13.2176"4)(1-13.2176"5)(1-13.2176"6))))

Input interpretation:
13.2176 13.2176*

1+ + +
1-13.2176%  (1-13.2176%)(1-13.2176%)
13.2176°

(1-13.2176%)(1 - 13.2176°)(1 - 13.2176°)

Result:
0.924340821067919518354514035705117825600423588312092538393. ..

0.924340821...
From which:

(((1073*((((1+(13.2176)/(1-13.2176°2) + (13.2176)*4 / ((1-13.2176"3)(1-
13.2176"4)))) + ((((13.2176)9 / ((1-13.2176"4)(1-13.2176"5)(1 -
13.217676)))))))))+11+3

Input interpretation:
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. 13.2176 13.2176%
10° |1 75

+ +
1-13.2175% (1-13.2176%)(1 -13.2176*
13.2176°

(1-13.2176%)(1 - 13.2176%)(1 - 13.21765)

]+ll+3

Result:
038.3408210679195183545140357051178256004235883120025383030

938.340821...

We have also the value (absolute value) 4267.24 concerning always a Ramanujan
mock theta function. Note that, adding this value to 938.340821, we obtain
5205.580821. Thence from the previous expression, performing some calculations,
we obtain finally:

4267.24+(((10"3*(((((1+(13.2176)/(1-13.2176"2) + (13.2176)"4 / ((1-13.217673)(1-
13.2176™4)))) + ((((13.2176)"9 / ((1-13.2176"4)(1-13.2176"5)(1-
13.2176"6)))))))))))+76+11+1/golden ratio

where 76 and 11 are Lucas numbers

Input interpretation:

. 13.2176 14.2176"
4267.24 + 107 |[1 + + -
1-13.2176% (1-13.2176%)(1 -13.2176%)
13.2176° 1
+76+11+ -
(1-13.2176%)(1 - 13.2176%) (1 - 13.21765) ¢

# iz the golden ratio

Result:
5279.20...

5279.2....result practically equal to the rest mass of B meson 5279.26

Alternative representations:

i 13.2176 13:2176"
4267.24 4107 |1 + + +
1-13.2176% (1-<13.2176%)(1-13.2176%)
13.2176° 1
+76+11+ - =
(1-13.2176%)(1 - 13.2176°) (1 - 13.2176%) ¢
: 13.2176 132176
4354.24 + 107 [1 + + -
1-13.2176% (1-13.2176%)(1 - 13.2176%)
13.2176° ] 1
+ 3
(1-13.2176%)(1 - 13.2176%) (1 - 13.2176%)) 2sin(54°)
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13.2176 13.2176% ]

4267.24 +10° [[1 + + +
1-13.21767  (1-13.2176%)(1-13.2176%)

13.2176° 1
+76+11+ - =
(1-13.2176%)(1-13.2176°)(1 - 13.2176°) ¢
z 13.2176 13.2176%
435424 4 - ———F— + -~ - -
2 cos(216 %) 1-13.2176% (1-13.2176%)(1 - 13.2176%)
13:2176° ]
(1-13.2176%)(1-13.2176°}(1 - 13.2176°%)
i 13.2176 13:2176"
4267.24 4107 |1 + + +
1-13.2176% (1-<13.2176%)(1-13.2176%)
13.2176°

1
+76+11+ - =
(1-13.2176™)(1 ~13.2176°)(1 - 13.21?56]] ¢

13.2176 13.2176%

+ +
1-13.2176% (1-13.2176%)(1 - 13.2176%)
13.2176° ] 1

+ = '
(1-13.2176%)(1-13.2176%) (1 - 13.2176%))  2sin(6667)

4354.24 + 10° [1 +

We have also that:

[ TR
113+ 5505 [105 + 5/50¢
(130v/5+29 1[::1}—;\/16944{}+?5.-4[}\55[]5:(\}! il ”+\/ ¥ ”)

(130sqrt5+29sqrt101)+(169440+7540sqrt505)°1/2 =
(((sqre(1/8(113+5sqrt505))+sqrt(1/8(105+5sqrt505)))))"3

Input:

:
[1331}5 +204 1D1]+\I 169440 + 7540y 505 =
[ |

[3(o15+5535) + 3 faos 5 os) |

Exact result:

[
130y 5 +294 101 +\I 169440 + 7540y 505 =

3 A 1 T :
— —[105+5 505]+— —[113+5 505]
2V 2 2V 2

Alternate forms:

True
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[
1304 5 +294/ 101 +\( 169440 + 75404/ 505 =

%[5£+m+\{fm[21+ﬁ]]g

| Il —
1304 5 +29+4/ 101 +2\{5[a4?2+3??4505] =

— 3
[\/5[21+~*5D5] +V113+5 xfﬁ}

162

1304 5 +29¢ﬁ+2\{r5[a4?2+3??—,j%] s
15_5 J§[21+ﬁ]3"2+ E [21+\%]\/% [113+5 505] i

%\/2[21+\%] (113+5 505]+[113+12J§}3-"2

[
1304 5 +2094/ 101 +V" 169440 + 75404 505 =

339 [1 . (105+5v505)1*2 15 (505
s —[105+5 505]+ L —[105+5 505]+
16 ¥ 2 16T 16\ 2

(113 +5 V505 )/
16v2

%,j%[llaﬁ 5D5]+ +%\f$[113+5 505]

If we take
(((sqrt(1/8(113+5sqrt505))+sqrt(1/8(105+5sqrt505)))))"3

Input:
E r 3
I—[113+5 505]+\(|:—8L[1D5+SJE]]

V3

Result:
| |

[é \{%[105+5 505] +%\{%[113+5 5@5]]3

Decimal approximation:

1164.269601267364667589866974010779128760584499596965142888...
1164.2696....
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Alternate forms:

|' 3
[5\/10[21+f5|:|5} +25~E+5~.f101]

8000
ﬁiﬂr[Sv’Ew’ml +4 105 —40 +\"I1IZIS+4D:]3

I .
"ﬂ( 338881 + 15080+ 505 +4\/5 [2 B71007052 + 127758137+ 505 ]

Minimal polynomial:
x° — 1355524 x° + 400646 x* - 1355524 x° + 1

We note that:

(((5+sqrt5)/2))*(((sqrt(1/8(113+5sqrt505))+sqrt(1/8(105+5sqrt505)))))*3 +
938.340821+128+1/golden ratio

Input interpretation:

[% [5+£]J[,jé[113+5 5D5]+\f§[105+5 505]]3+938.34D821+128+§

#is the golden ratio

Result:

5279.325844...
5279.325844...

And also this result is practically equal to the rest mass of B meson 5279.26

Now, we have that:

TABLEII. Parameters in the model, their explored range. benchmark values, and a summary of constraints. Note that the benchmark
values for Afi'-r.. x Br(B; — ¢& + baryon + X)), for {m:}q,? and (m:}g. are fixed by the requirement of obtaining the observed baryon
asymmetry (Y5 = 8.7 x 107!!) and the correct DM abundance (Qpyh® = 0.12), respectively.

Parameter Description Range Benchmark value Constraint

Me @® mass 11-100 GeV 25 GeV

Ty ® width 31072 <y /GeV<5x1072! 1072 GeV  Decay between 3.5MeV <T <30MeV
my Dirac fermion mediator 1.5 GeV < my, < 4.2 GeV 33 GeV Lower Limit from my, > my + me
me Majorana DM 03 GeV <m, <27 GeV 10 and 1.8 GeV |me —my| < m,—m,

mg Scalar DM 1.2 GeV < my <2.7GeV 15 and 1.3 GeV |m;——m¢,\ <mp—m,, my > 1.2 GeV
Ya Yukawa for £ = yapee 0.3 <ar
Br(B—¢&+-+-+) Brof B—ME+baryon 2% 107 =0.1 103 <0.1 [4]

Az, Lepton asymmetry B, 5% 107° < A4, < 8x 107* 6x 107 Al = —0.0021 £ 0.0017 [4]
Ay, Lepton asymmetry B, 1077 < A, <4 x 10-3 102 Ay, = —0.0006 £ 0.0028 [4]
(ov)y Annihilation Xsec for ¢ (6 —20) x 1072° cm?/s 1072 cnr /s Depends upon the channel [2]
(ov)s Annihilation Xsec for & (6 —20) x 1073 cm’/s 1072 em? /s Depends upon the channel [2]
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We observe the values of range and of benchmark (point of reference-value) of
Majorana DM and the Scalar DM:

0.3 GeV < m; < 2.7 GeV 1.0 and 1.8 GeV
1.2 GeV<=m, <27GeV 1.5 and 1.3 GeV

The two means are: (0.3+2.7+1+1.8) /4 =1.45 with a minimum of 0.3 and a
maximum of 2.7 for the m; , while (1.2+2.7+1.5+1.3)/4 =1.675 with a minimum
of 1.2 and a maximum of 2.7

The mean of all values is 1.5625 and the inverse is 0.64

We have also:

1H(((8/(((0.3+2.7+1+1.8)+(1.242.7+1.5+1.3))))))

Input:
8

1
’ 0.3+2.7+1+1.8+(1.2+2.7+1.5+1.5)

Result:
1.64

2
1.64=((2) = % = 1.644934 ...

The means of two benchmark is the same: 1.4 GeV value very near to the following
Ramanujan mock theta function:
q q¢*

+ i T
1+¢*  (1+¢4)(1+¢Y)

¢lg) =1

((((((1+(0.449329)/(1+0.449329"2) + (0.449329)"4 /
((1+0.44932972)(1+0.449329"4))))

Input interpretation:
0.449329 0.449329*

+ +
1+0.449329%  (1+0.449329%)(1 + 0.449329%)

Result:
1.406436580504891048402070141912370852583779342136575571764 ..

®(q) = 1.40643658...
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We have that:

From Eq. (2), note that ¥ is dominantly pair produced at
colliders through the strong interaction. The produced ¥’s
could then decay as either ¥ — ub or ¥ — sy so that the
expected collider signatures are 4-jets (two tagged b
quarks) or 2-jets plus missing energy. If the former decay
dominates, then 4-jet searches [51] apply, implying a bound
on the colored scalar mass of my > 500 GeV. While, if
Y — sy dominates, then s-quark searches apply for a single
light quark resulting in the bound my > 960 GeV [51].
Such constraints allow for sizable Br(B — &g + baryon) ~
10~ with moderately large couplings VYabYys > 0.25 and
are thus not in tension with our model’s prediction
of Br(B — &g + baryon + X) = 2 x 107 = (.1.

Br(B = £gp 4 baryon)

l{}_j Mg — n,, 41 TeV v YubYys a
B 2 GeV my  0.53 '

For my = 994 and v/ YubYus = V252029 | we obtain:

1/10°3)*((x-3)/(2))"4 * (((10°3)/(994) * (0.29/0.53)))4

Input:

1 (x-3¥(10° 0.204*
g ) [@ | ﬁ]
Result:
5.73883x107% (x - 3)*
Plots:

i
=
1.x10719 |

1.5 %1018

[x from 3 to 3)

5 w10~ |
|

X
2.99983.00003.00023.0004
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\ 150 | i

\ 100 |

! [ [x from =691t0 7

50 |

-B0 —40 20 20 40 @0

Alternate forms:

TEY

x(x((5.73883x 10° x - 0.0000688659) x + 0.000309897) - 0.000619793) +

0.000464845

5.73883 x 10°° (x — 3.00038) (x - 2.99962) (x* - 6.x +9.)
5.73883 x 107° (x — 3.00038) (x - 2.99962) (x* — 6.x + 9.)

Expanded form:

5.73883x 107% x* — 0.0000688659 x° + 0.000309897 x* — 0.000619793 x +

0.000464845
Real roots:

x = 3.00038
2.99962 and 3.00038

Complex roots:

x=3.-0.000381157
x=3.+0.000381157

Integer root:

x=3

Polynomial discriminant:

A=0

Properties as a real function:
Domain

R iall real numbers
Range

lveR:y=0)

Derivative:
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f.v.;z-r [103 0.204%

d lz 004 40,53

dx 10°

] — 0.0000229553 (x - 3)°

Indefinite integral:
f5.?3883 %1078 3+t dx = 1.14777 %1070 (x - 3)°

Global minimum:
[E}“ [103 0.29}4
2 004 0.53 }_ 0

10°

min {

And:
1/107°(3)*((3.00038-3)/(2))"4 * (((1073)/(994) * (0.29/0.53)))"4
Input interpretation:

1 3.00038-310° 0.20
103[ 2 J 004 (.53

Result:
1.1966230019160765354856271221476877437110939197776143... » 10°1°

1.19662309....%107"

We note that from the following three values of Ramanujan mock theta functions:
P(q) =1.8236681145196... f(q) = 1.1424432422... ¢Pp(q) =0.50970737445...
we obtain:

(1.8236681145196-1.1424432422+0.50970737445)

Input interpretation:
1.8236681145196 - 1.1424432422 + 0.50970737445

Result:
1.1909322467696

1.1909322467696
Thence:
(1.8236681145196-1.1424432422+0.50970737445)*1e-19

Input interpretation:
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(1.8236681145196 — 1.1424432422 + 0.50970737445; - 1 1071
Result:

1.1909322467696 x 1017
1.19093224676960000000000000000000 = 107
1.190932246...¥10™"

For my = 516, we obtain:

1/10M3)*((x-3)/(2))"4 * (((10"3)/(516) * (0.29/0.53)))"4
Input:
i (Jﬂr

10°  0.20
1wl 2

516  0.53

Result:
0.0000790259 (x - 3;*

Plots:

}

n.nm'\i /
0,006 } /

0,004 |

[ from =0.2to 6.2)

0.002 |

2000 | /
/
1500 |

1000 |

[x from -89 to 75)
500 |

-6B0 -40 -20 20 40 B0

Alternate forms:
A (x (0.0000790259 1 — 0.00094831 1y x + 0.0042674) - 0.0085348) + 0.0064011

0.0000790259 (x* - 6.00035 x +9.00106) (x* - 5.99965 x + 8.99894)
0.0000790259 (x* - 6.00035 x +9.00106) (x* - 5.99965 x + 8.99894)

Expanded form:
0.0000790259 x* - 0.000948311 x° + 0.0042674 x° — 0.0085348 x + 0.0064011

Complex roots:
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x =2.99982 - 0.000177204 ;
x =2.99982 + 0.000177204 ;
x = 3.00018 - 0.000177209;

x = 3.00018 + 0.000177209;

Integer root:
x=23

Polynomial discriminant:
A=10

Properties as a real function:
Domain

R

Range
lveR:y=0)

Derivative:
314 (107 0,204
o) (e2)

2 516+0.53

dx 10°

— 0.000316104 (x - 3)°

Indefinite integral:
J 0.0000790259 (-3 + x)* dx = 0.0000158052 (x - 3)°

Global minimum:
[x_-3}4[1|:|3 020
2 516 0.53 }

10° B xs

min {

Definite integral after subtraction of diverging parts:
[‘”[D.DDDD?QDZSQ (-3 +x1* —(0.0064011 - 0.0085348 x +
Jio

0.0042674 x* - 0.000948311 x° + 0.0000790259 x* )} dx = 0

And:
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1/107(3)*((2.99982-3)/(2))4 * (((10°3)/(516) * (0.29/0.53)))4

Input interpretation:
1 [2.99932-3 4010° 0.20Y
10° 2 J [516 0.53]

Result:
8.205828101818569960414468144003525/511260414002484338.. « 107°

8.29582810181....%10°*°
From the sum of the following values of Ramanujan mock theta functions, we obtain:

1/4+(1.962364415 +2.73991141808516+ 1.897512108 + 0.50970737445 +
1.8236681145196 - 0.54471718545239-0.34647193607819)

Input interpretation:
1
e (1.962364415 + 2.73991141808516 + 1.897512108 + 0.50970737445 +

1.8236681145196 — 0.54471718545230 - 0.34647193607819)

Result:
8.20197430852418

And:

((1/4+(1.962364415 + 2.73991141808516+ 1.897512108 + 0.50970737445 +
1.8236681145196 - 0.54471718545239-0.34647193607819)))*1e-20

Input interpretation:
1
[Er +(1.962364415 +2.73991141808516 + 1.897512108 + 0.50970737445 +

1.8236681145196 - 0.54471718545239 - 0.346471936078 191] 1 %1072

Result:
8.20197430852418 = 107%°

8.2919743...%107%°

Now, from the division of the two expressions, we obtain:

((((1/107(3)*((3.00038-3)/(2))"4 * (((10"3)/(994) * (0.29/0.53)))"4)))))/
(((((1/107(3)%((2.99982-3)/(2))"4 * (((10"3)/(516) * (0.29/0.53)))*4)))))
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Input interpretation:
L[z.unnzs-zr[ﬁ @}4

102 2 o004 0,53
E [2.99-;-82-3-4 [E 020
103 2 } 516 0.53
Result:

1.442439594010703768861122836112562060716158828666434277721...
1.4424395940.....

Input interpretation:
1.442439594010703768861122836112562060716158828666434277721

Rational approximation:
1591144758673 235353648465 955608598 036521138031

1103092819470558781040011298 024 652 642691546822
488051939202676572608454 657673045 303820591 200

t 1103092819470558781040011 298024 652642691 546822

Possible closed forms:

57428222
tan[sec(

————— || = 1.4424305040107037690567
12696 249]] 727

2870 + 3407 7 + 1884 5°
7161

= 1.442439594010703768827058

2238719980«
4875868821

= 1.442439594010703768803544

260210x° - 1782179
193050

= 1.44243959401070376853675

root of 1899 x* +951x° +233x°* -960x - 10175 near x = 1.44244 | ~
1.442439594010703768858540

x| root of 39927 x° —39758 x° + 27882 x — 8285 near x = 0.459143 =
1.442439594010703768851007

x root of 5728 x% - 2584 x° + 2057 x° +455 x - 647 near x = 0.459143 =
1.4424395940107037688663 190

92



1

root of 10175 x* +960x° - 233 %% - 951 x— 1899 near x = 0.69327
1.442439594010703768858540

3 '3
3 ﬁ [8506? 330 }2
142532097

H_Z

= 1.4424395940107037635068

root of 11473 x% -23249 x% - 33921 x + 62869 near x = 1.44244 | =
1.442430504010703768880430

1
IDE(E [342 +224/2 -232¢+38¢” -291 1+ 14ler2]]z

1.4424395940107037680 1438

1

root of 62869 x® —33921 x% -23249 x + 11473 near x = 0.69327
1.442439594010703768880436

x| root of 507x° +303 x* -877x° —2541 x% +1132x + 77 near x = 0.459143 | =
1.442439594010703768867004 |

2l 17 2le 1  2nm
SR e N 32044 )5 . 3/10 5
£20 10 20 207 10 S E0ASENS o3 (e )y —cosien) =

1.442439594010703768062304
9219/410 278/205 | o73/410 9,

/ ~ 1.44243959401070376874266
3 33}410 108-2[3}

We have also the following Ramanujan mock theta function:

q q*

i+¢ (1+)1+d)
For q =0.449329

dlq) =1+

. g

((((((14(0.449329)/(1+0.449329"2) + (0.449329)"4 /
((1+0.44932972)(1+0.449329"4))))

Input interpretation:
0.449329 0.449329*

+
" 1+0.449329° (1+0.449329%) (1 + 0.449329%)

Result:
1.406436580504801048492970141912370852583779342136575571764 .
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¢(q) =1.40643658...
From which:

((1+(0.449329)/(1+0.449329°2) + (0.449329)"4 /
((1+0.44932972)(1+0.449329/4))))+29/1073+7/10"3

where 29 and 7 are Lucas numbers

Input interpretation:

0.449329 0.449329% 29 7

+ + i S —— o —

1+0.449329° (1+0.449329%)(1 +0.449329%)) 10° 10°
Result:

1.442436589504891048492970141912370852583779342136575571764...
1.4424365895.....

We have also:

CCCCCT/T0M3)*((3.00038-3)/(2))7 * (((1073)/(994) * (0.29/0.53))) 4)))))/
(((((1/107(3)*((2.99982-3)/(2))4 * ((1073)/(516) * (0.29/0.53))) 4AN))))N)N)) /128

Input interpretation:
1

1_(3.00038-3y4 103 020
w2 ! |ov4 053

128 1 j2o0082-314 (107 020

i oz 1516 053

Result:
0.997142002843676780017537432253608451136183199411475659730 ..

0.9971420928..... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e s
J§ =1- e’”ﬁ ~(0.9991104684
-p+1 1+—e‘3”ﬁ
1+{e’s -1 I+ —
e—47t\/§
1+
1+...
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and to the dilaton value 0.989117352243 = ¢

From which:

log base 0.99714209 (((1/((((1/10™3)*((3.00038-3)/(2))"4 * (((10"3)/(994) *
(0.29/0.53)))"4)))/ (((1/10~(3)*((2.99982-3)/(2))"4 * (((10"3)/(516) *
(0.29/0.53)))"4)))))))-Pi+1/golden ratio

Input interpretation:

1 1

logn co714200

1,:,3 2

-+ -

o N EIIIEIIIIES 3]4 103 0.29 ]4 g

ee4 0.53)

103 2

Result:
125.476...

gt IIw-cn.:n.:-sz-z-at 0% poo

516 0.53

# iz the golden ratio

125.476.... result very near to the dilaton mass calculated as a type of Higgs boson:

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

Alternative representation:

1 1

logn oor142 1

L]

—{2.00038 31|4

-+ - =
103 III'?":'] &
004 0.53

1

| < (2.90082 31.|4

10% 029

4
]1|:|3
516 0.53

103

1

log

0.000194[

o.2e 103
053 004

103 [f,-n.nnuum“ [

o.20 107 4]
0.53 516]

107

T+ —+

log(0.997142)
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Series representations:

{

1

yoo 1 (-0.30673)¢
- k=1 I

logg cor142 3 Z
|5 (3.00038-3)]

10? oo

Qo4 053

i%cz.wwsz-zﬂ“[

10% o0
516 0.53

]103

107

1

|

log(0.997142)

g e

logn cor14z :
I

I (3.00038 -3

10 p.ood

Q94 < 0.53

ﬂ%cz.wwsz—m]“[

103
516 0.53

0,29 %

]103

107

-T+ - =

1
J 349.406 1og(0.69327) - log(0.69327) > (-0.00285791)" Gik)

And:

k=0

log base 0.99714209 (((1/((((1/10™(3)*((3.00038-3)/(2))"4 * (((10"3)/(994) *
(0.29/0.53)))"4)))/ (((1/10~(3)*((2.99982-3)/(2))"4 * (((10"3)/(516) *
(0.29/0.53)))"4)))))))+11+1/golden ratio

where 11 is a Lucas number

Input interpretation:

1

logn cor14200
1 3.00038-3

e |
\ 2

103

(12

0.29

4
Qo4 D.SB]

103 2

1_(2.99982-314 103

0.20
0.53

516

1
+11+ -
&

loggixiis the base=b logarithm

# iz the golden ratio
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Result:
139.618...

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

Alternative representation:
[

1
logn cor142

+11 +

B | =

3 4
1 4 (10%  0.20
. _ayi4 (107 2020
':2‘3':":":'38 B | oos 053

3 4
1 47103 p.oo 5
= 2o9ep2-3) === |10
[':2 ) [51& 0.53 ]
103

1
lo
4 0.000104 [2:29 2109 *
M o5z oog

3 4 (020 1034
10 [-:—D.Dunnm [0_53 516] ]
1
11+ -+ 103
log(0.997142)

logixy is the natural logarithm

Series representations:
{

o -1 (-0.30673
1 1 1 2=
logp coriaz

= k
11+ -=11+- -
1 4 (10% 0.0 i & i & log(0.997142)
|5 13.00038-3)| SeibEl £

4
]103

3
1 @ (10 0.9
Syaeoega-3)|" | S —
[':2 ) [516 0.53

103
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1

logg oo7142 3 3 +1l+ ==
. 200

(L (2.00038-3))* ll—':' 0.t ¢

o204 053

4
l1|:|3

, 3
(L (2.00082-3)|* [18—-0.29
|2 ! 516 053

102

1
LR 349.406 log(0.69327) - log(0.69327) " (-0.00285791)" Gik)
k=0

From the following Ramanujan mock theta function

1-2¢+2¢4—2¢%+...
1-¢)(1-ghH(1-¢%(1-¢%...7

2¢ (-¢")-f@)=

(((((1-2%0.449329 + 2*0.4493294 - 2*0.44932979) / ((1-0.449329)(1-
0.449329/4)(1-0.44932976)(1-0.449329"9)))

Input interpretation:

1+2(-0.449329) + 2 - 0.449329% _ 2..0.449329°
(1-0.449329)(1 - 0.449329%) (1 - 0.449320%) (1 - 0.449329°)

Result:

0.346471936078199831796528233455818281740464490507361168330...
0.346471936078....

We obtain:

1/10M52(CCCCL(T/10M3)((3.00038-3)/(2)) ™4

(((1073)/(994)(0.29/0.53) )N/ (((((1/103)((2.99982-3)/(2))4
(((10"3)/(516)(0.29/0.53)))"4)))))]-0.346471936078+(11/10"3-13/10"4))))))

Where 11 is a Lucas number and 13 is a Fibonacci number

Input interpretation:

98



i L{z.nunzs-zr[ﬁ 0,204

3 11 13
10 2 994 0.53 -a.3454?19359?8+[—-—]

1822 L{E-W@'SE-B}‘*[E 0.20 1% 17 10*
108 2 516 0.53

Result:

1.1056676579327037688611228361125620607161588286664342. % 1072

1.105667...%10™° result practically equal to the value of Cosmological Constant
1.1056*10™ m™

From:

b= e _1:}1}{!”; t f’?wjz[{’”:ﬁ —mg)(me+ my)] 3/2
P P—E 3 > 3 -
2amiy(—m; + my, + my)

SR
V7Y

3 214
mz + my,)

r}‘,;‘,:_,,ﬁ*q’:| i1y —4) - 4831‘{

-

y

3

V3
X [2mzm .

] 3
i1 5:::511: f Sm_fm

igmémi, - 6mgmy, 3.*::2 -3mgp]. (C1)
(0374 (1.8+3)°2((1.3-1.8)(1.8+1.3))°1.5)/(((2Pi*1.3°3(-1.8/2+372+1.3A2)"2)))

Input:
0.3* (1.8 + 3 ((1.3 - 1.8)(1.8 + 1.3*°

2ax1.3% (-1.8% + 32 + 1.3%Y

Result:
- 0.000470048.. 1

Polar coordinates:

r = 0.000470048 radius), €8 =-90.° (angle

0.000470048
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Alternative representations:

0.3*((1.8 + 3 (1.3 - 1.8)(1.8 + 1.3)'%) (-1.55)!% 0.3* . 4.82
2x1.37(-1.82 + 3% + 1.3%) T RA0P LA g L = TR

0.3%((1.8 + 3 ((1.3 - 1.8) (1.8 + 1.3)'%) (-1.55)*° 0.3* x 4.8
2x1.37(-1.82 + 32 4+ 1.3%) gl e e 1Rt TR

3.3%((1.8+ 3 (1.3 = L.B)(1L.B + 1.7 (-1.55)% 0.3* x4.8°
2x1.3 (-1.8% ¢ 32 4 1.3%F - Zeosi(-1)1.3% (94 1.3% _ 1827

Series representations:

0.3% (1.8 +3¥ (1.3 - 1.8)(1.8 + 13"}  6.78141x 107 +0.000369175

2x 1.3 (-1.8% + 3% 4+ 1.3%) " (1K
k=0 1+2k

0.3% (1.8 +3)" (1.3 - 1.8)(1.8 + 1.3»"*}  1.35628x10'° + 0.00073835

2x 1.3 (-1.8% ¢ 32 5 1.3%F 14
k=1 12-1:]

0.3* (1.8 +37 (1.3 - 1.8)(1.8 + 1.3)")  2.71257x107'° +0.0014767 i

213 (-1.8% + 3% + 1.3°F oo 27%(-6450K)
>_4k_lil Ek]

Integral representations:

0.3*((1.8 +3 (1.3 - 1.8)(1.8 + 1.3»"°)  1.35628x107'° + 0.00073835

2x1.3% (-1.87 + 3% + 1.32) [© Ly at

0.3% (1.8 +3” (1.3 - 1.8)(1.8 + L.3»"°})  6.78141x1072 +0.000369175

271.3% (-1.87 + 3% + 1.3%f le it
0.3*((1.8 + 3/ (1.3-1.8)(1.8 + 1.3)"°)  1.35628x107' +0.00073835 i
0 o I T B T B a [ sin) o
' t
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FIG. 3. Evolution of comoving number density of various components for the benchmark points we consider in Table IL:
{mg, Ty, Br(B — &p + baryon),my, v} = {25 GeV, 1072 GeV,5.6 x 1073,3.3 GeV,0.3}. The left panel corresponds to the DM
mainly composed of Majorana £ particles, as we take mz = 1 GeV and my = 1.5 GeV. We take both the B! and the Bg contributions to
the leptonic asymmetry to be positive, AL, = 10~} = A‘j(.. The change in behavior of the asymmetric yield at T ~ 15 MzV corresponds
to decoherence effects spoiling the Bﬂ oscillations while B? oscillations are still active. The right panel comesponds to the DM
being composed mainly of dark baryons ¢ +¢', with my =1.3 GeV and m: = 1.8 GeV. We now lake Aj, = 10~ and
Al = AL ™M = 42 x 107*—the dip in the asymmetry can be understood from the negative value of A%, chosen in this case to
correspond to the SM prediction. Both benchmark points reproduce the observed DM abundance Qpyh® = 0.12 and baryon asymmetry
Yy =87x1071,

TABLEIL. Parameters in the model, their explored range, benchmark values, and a summary of constraints. Note that the benchmark

values for A%, x Br(B; » ¢<& | baryon | X), for {(ov), and {o':.r}f. are fixed by the requirement of obtaining the observed baryon

asymmetry (¥Yp = 8.7 x 10~y and the comect DM abundance (Qpyh? = 0.12), respectively.

Parameter Description Range Benchmark value Constraint

MMy @ mass 11100 GeV 25 GeV cee

@ width 31077 <Ty/GeV <5x 107! 1072 GeV  Decay between 3.5MeV <T <30MeV
my, Dirac fermion mediator 1.5 GeV < m,, < 4.2 GeV 3.3 GeV Lower limit from m, > my + m;
mg Majorana DM 03 GeV <m; <27 GeV 1.0 and 1.8 GeV |mz —my| < m,—m,

my Scalar DM 12GeV <my <27 GeV  15and 1.3 GeV  |me—my|<m,—m,, my > 1.2 GeV
Ya Yukawa for £ = y,p¢é 03 <A
Br(B—¢&+---) Br of B— ME-+baryon 2x 107 -0.1 10-3 <(0.1 [4]

Ay Lepton asymmetry B;  5x 107 < A, < 8 x 107 6x 107 A4 = —0.0021 £0.0017 [4]
AL, Lepton asymmetry B, 1077 < AS, <4 x 1073 1073 Al = —0.0006 £0.0028 [4]
(o) Annihilation Xsec for ¢ (6 —20) x 1072 cm’/s 1002 en? /s Depends upon the channel [2]
(o), Annihilation Xsec for £ (6 —20) x 107 cm’/s 1072 end /s Depends upon the channel [2]

(x"2)*(0.374)/((48Pi(1.8/2+3/2) ))*((2*1.8°5%3+5%] .8 4*3/2+8%] 8/3*3/3+9%]

8N2*374+6*]1.8%3/5+3%1.876+3*376)) = x

Input:

0.3* 5 4 o2
{2 1.8°%x3+5x1.8% %3 +
48 7(1.8% + 3%)*

Bx1.8 %3 +0x1.8%x3% +6x1.8x3° +3x1.85%+3 3'5}=x

Result:
0.0000218275 x° = x

Alternate form:
0.0000218275x° —x =0

Alternate form assuming x is real:
0.0000218275x° +0 = x
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Solutions:
xr=20
x=45813.7

45813.7

(45813.772)%(0.3/4)/((48Pi( 1.8/ 2432 ))*((2* 1 .8/5%3+5% | 8/ 4*3A2+8% | §A3%3A
3+9% | 8A2*3A4+6% | 8*3/5+3%] 8A6+3*316))

Input interpretation:
0.3*

48 7 (1.87 + 37)*
(2+1.8°+3+5-1.8%3% +8.1.8° 3% +9.1.8% 3% +6.1.83° + 3. 1.8° + 3.:3%)

45813.77

Result:
45813.71025635302895421876056669734171007336592942028117021...

45813.710256....

Alternative representations:
1

48 r(1.8% + 3%)*
(45813.7% (2 < 1.8° «3+5 < 1.8 <37 +8 1.8 «37 +9 < 1.87 x3" +6 < 1.8 < 3° +
3-1.8%+3.3%)0.3% = ! —
8640° (9 + 1.8%)
0.3*(216 1.8° +45 1.8*+6 1.8°+3 1.8°+9 18" 3*+108 3°+3 3°)
45813.7°

1

48 7(1.87 + 3%)*

(45813.7°(21.8° -3+5-1.8* .3°+8 - 1.8° -3°+9.1.8° . 3% +6 1.8 . 3+
3-1.8°+3 3%)0.3% =

~((0.3%(216 - 1.8° +45 1.8*+6 1.8°+3 1.8°+9 1.8 3*+108 3°+3 3°)
45813.7%) /(48 i log-1)(9 + 1.8°)%))
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1
48 (1.87 + 3%)*
(45813.7°(2 . 1.8° . 3+5.1.8* .37 +8 . 1.8° .3 +9.1.8" .37 +6 1.8 3"+
3-1.8°+3 3%)0.3% =
0.3% (216 1.87 +45x1.8% +6x1.8° +3x1.85:+9x1.8° T+M83H33ﬂ
45813.7%) /(48 cos ™ (- 1) (9 + 1.8%)*)

Series representations:
1
48 r(1.87 + 37)*
Hsmaf@ 1.87 x3+5x1.8% x3 + 8187 3 + 04187 3%+ 6 x1.8 %37 +
35982,

3Lf+33maf=

k=0 1+2k

1
48 7 (1.87 + 3%)*
PEEI&?ZF 1.8% «345%x1.8% xP +8x18 x 3 10 1.8% 3 1 6183+
71 964,

= Zk 1 2k'|

3L§+33maf

1
48 r(1.87 + 37"
(45813.7%(2 . 1.8° -3+5.1.8* .37 +8 - 1.8° . 3°+9.1.87 . 3% +6 1.8 .37+
143928.

27K (-6450k)
Zk_n Ek]

3Lf+33maf

Integral representations:

1
48 7 (1.87 + 37)*
(45813.7%(2 . 1.8° -3+5.1.8* .37 +8 - 1.8° . 3°+9.1.87 . 3% +6 1.8 .37+
71964,

JUM— dt

3Lf+33m&3
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1

48 7 (1.87 + 32)*

[45813.'?2 [2 1.87 x345x1.8" x3 + 8180 30 404187 3 1618437 +
35982,

j;lﬁ.f 1-t2 dt

335 1.85 43 35}}&34 i

1
48 7(1.87 + 3%)*

FEEI&?EF 1.8° x345x1.8" x3 +8x1.80 33 404187 3 1 618437 +
71964,

J‘;“i“T“-‘.-,:t

3Lf+33maf=

And also:

45813.710256353*(((((((0.34 (1.8+3)72((1.3-1.8)(1.8+1.3))"1.5)/(((2Pi*1.373(-
1.8°243/2+1.3/2)"2))))))

Input interpretation:
0.3* (1.8 + 3% (1.3 - 1.8) (1.8 + 1.3p*°

2rx1.3% (-1.8% + 3% + 1.3%)

45813.710256353

Result:
—21.5347...

Polar coordinates:
r=215347 radius # = -90.° jangle

3

21.5347

Alternative representations:
45813.7102563530000 (0.3* (1.8 + 3)* (1.3 - 1.8) (1.8 + 1.3)'%)

B0 O L S . L T I N
45813.7102563530000 (-1.55)"° 0.3% 4.8°

360°1.3% (9 + 1.3% - 1.87)°

45813.7102563530000 (0.3* (1.8 + 3)* (1.3 - 1.8) (1.8 + 1.3)'%)

P 200 O L (S . L T L N
45813.7102563530000 (—1.55)*° 0.3% 4.8°

2ilog(-1)1.3% (9 + 1.3 - 1.8%)?

104



45813.7102563530000 (0.3* (1.8 + 3)" ((1.3 - 1.8)(1.8 + 1.3"?)
B0 O L S . L T I N
45813.7102563530000 (-1.55)"° 0.3* = 4.8°
2 cos™'(-1)1.3% (9 + 1.32 - 1.8%

Series representations:
45813.7102563530000 (0.3* (1.8 + 3)" ((1.3 - 1.8)(1.8 + 1.3"?)
B0 O L S . L T I N
3.10682x107"* + 16.9133;

k=0 1+2k&

45813.7102563530000 (0.3* (1.8 + 3)" ((1.3 - 1.8)(1.8 + 1.3"?)
B0 O L S . L T I N
6.21363x 107" + 33.8266

Zk 1 {Zk]

45813.7102563530000 (0.3* (1.8 + 3)” ((1.3 - 1.8)(1.8 + 1.3}

2r1.3% (-1.8% + 3% + 1.32)? -
1.24273x107* + 67.6531

o 2R (-6450k)
de—l:l Bkl

Integral representations:
45813.7102563530000 (0.3% (1.8 + 3)* (1.3 - 1.8)(1.8 + 1.3"?)

27 1.3% (-1.8% + 3% + 132 -
6.21363x 101 + 33.8266

Jj‘”—dt

45813.7102563530000 (0.3* (1.8 + 3)” (1.3 - 1.8) (1.8 + 1.3}

b 2 Ok S o S B -
3.10682 % 107%% + 16.9133 ;

J'D'H,.' 1-¢2 dt

45813.7102563530000 (0.3% (1.8 + 3)* (1.3 - 1.8)(1.8 + 1.3"?)

b 20 Ok o . S o L S B -
6.21363 % 107 + 33.8266
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And:

2Pi*45813.710256353*(((((((0.3"4 (1.8+3)"2((1.3-

1.8)(1.8+1.3)) 1.5)/(((2Pi*1.3/3(-1.8/2+3/2+1.3/2)"2)))))))-4i

Where 4 is a Lucas number

Input interpretation:

0.3* (1.8 + 32 ((1.3 - 1.8)(1.8 + 1.3))}°
27-45813.710256353 .

2ax1.3% (-1.8% + 3% + 1.3%)

Result:
-139.306... i

Polar coordinates:

r= 1393':"5 iil-iE::"~ E":—';l:'.c il

a

iizthe imaginary unit

139.306 result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representations:
(2745813.7102563530000) 0.3* ((1.8 +3)” ((1.3 - 1.8)(1.8 + 1.3p"?)

2x 1.3 (<1883 32 +1.3%F
1.64929356022870800 % 107 = (-1.55)'% 0.3* = 4.82

360°1.3% (9 +1.3% - 1.82)

I

-4+

(2 r45813.7102563530000) 0.3* ((1.8 + 3)* ((1.3 - 1.8) (1.8 + 1.3)"°)

22 1.3 (<1824 32 4+ 1.3%F
91627.4205127060000 i log(-1) (-1.55)"7 0.3%  4.8°

2ilog(-1)1.3% (9 + 1.37 - 1.8}

|

_4!__

(2 r45813.7102563530000) 0.3* ((1.8 + 3)* ((1.3 - 1.8) (1.8 + 1.3)"°)

22 1.3 (<1824 32 4+ 1.3%F
91627.4205127060000 cos~'(-1)(-1.55!7 0.3*  4.8°

2cos'(-1) 1.3 (9 + 1.37 - 1.8%)

I

-4+
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We note that, from the formula concerning the Coefficients of the 'Sth order' mock
theta function 1), (q), we obtain, for n = 318:

sqrt(golden ratio) * exp(Pi*sqrt(318/15)) / (2*5(1/4)*sqrt(318)) + 123 +29 -2

where 123, 29 and 2 are Lucas numbers

Vg m— — etipaagpag.. o

# iz the golden ratio

Exact result:

—

{ |
&V 106/5 &
318

py— +150
2v5

Decimal approximation:
45813.40172081978946797289972227124481441370285990011194842...

45813.4017208....

Property:

f |
/ s |
oV 106&/5 7

\

150 + ; I1s a transcendental number

245

18

-
2

Alternate forms:

|
1 ] 1 — Jo

150 + = ||—[5+u5}f‘~'1°'5-5"
4y 795

‘lllll _]_ [l i Vl?'l P"'II 1|:|6_l'5 m
152 ° :
150 +

4Y5
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477000 +5%% [ 159 (1+V5 ) ¢V 1065 7

3180

Series representations:

318
' exp[fr”l o o (-1f(-1) 18-z z"
- +123+29-2 = (1500 3 1 54
25 V318 k=0 =
k
o CLF (1), (28 oo | o 1 (1), -z
EXP|my Zo Z Kkt k!
i ' k=0 '
o (-1F(-1) G18-20)f z*) .
10 for not ([zgeR and —=<zp<0
k! ¥
k=0
ﬁexp[n E
- +123429- 2 =
245 4318

w (~1)F (318 —x* x* [—é}k
k1

(318 -
1500 Exp[z';r { = x}”

2
T k=0

106
: n argl— -x
53.14 EXP[!F{WJ]EXP }TEXP[!}T [ } ]V{_
2 2m
o (1) [1':'6 xkx'k[—il}k w - 1} (g — Jr: { }k
o k! e k!

w (-1 (318 —xf x7* {_El}k]

) £ 0

2
® k=0
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15
, +1234+20-2 =
245 V318
1 12 mugi3l8-zg)i2m| g 1 \1/2 [arg(318-2g )42 7))
(_J zﬂl,zlalg-:als 2002 |40 (_J
p p

k(1 el
1)2 |argi318-zg (2 1 -1y [_z}k (318 - 20)" 7
fy) +

k=0 ke

) 106 / f 106 /
) 1 yu2 Ellgﬁ——zu]-'lizﬂ] 1,-211+ El.lg‘_—ZDlllnlliz.lT:l |
534 exp }T[ ] | 5 ! |Z|:| I 5 20, I

= [_j|_*|.‘llc {_i}k [%6 —Zn}k Zg_k [ 1 Jl_-'z |argid—=gn W2 ]
1

T i

it
k I:I

)

w (-1)F [—zl}k (¢ —20)° z5

zé,.'z |argid—=n W2 m) Z - ,-"f
k=0 E
ki 1 ko
w (1) [_E}k (318 — 21" 25
10 )’
k!
k=0
Now, we have that:
3 mad ]
His LH1 e
4 N & D
OV) s vy = Yy=——— |14 v, (32
( }“‘ N o 32:1':”‘&,, L 3my, )
i g
s, m,
: _ 4 N $ .9
{I’T?.J}{)ﬂ-@_,”ﬁ — _‘!’NH_JI 1 4 3 v {33}
ST g my;

(X 4)*(((0.08333/2))/((32Pi*25°)))*(((1+(2*1.8/2*%45813.7°2)/(3%0.083332)))) =
X

Input interpretation:
, 0.08333° 2x1.8% x45813.7
. o

1+ =
327254 3.-0.08333°

Result:
115.448 x* = x
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Alternate form:
115.448 x* —x =0

Alternate form assuming x is real:
115.448 x* +0 = x

Real solutions:
x=0

x = 0.205371
0.205371

Complex solutions:
x =-0.102685 - 0.177856 ;

x =-0.102685 + 0.177856

And:

(0.20537174)*(((0.083332))/((32Pi*25/4)))*(((1+(2%1.8/2*45813.7/2)/(3*0.08333
"2))))

Input interpretation:
0.08333° ] 2.1.8% -45813.7°

0.205371% +
327254 3. 0.08333°

Result:
0.205372...

0.205372...

Alternative representations:
2 2 an
0.205371% (1+ 22207 1) 0.08333°

3 0083332 B

32 x 254 y 1‘

0.08333%  0.205371* [1 + %j
5760 = 25%

(0.205371% (1 + 2182 _B818.72)) § 5g3332

3 0083337 B

32 x 25% ’ .

0.083332 »0.205371* {1 + w},
3008333

32ilog(-1)25*
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(0.205371% (1 + 2-18° _4818.7%)) 3332

3 - 0.083332 B
32 r 25% y :
0.08333%  0.205371* [1 + M}
3 0.08333

32 cos~1(-1) 25*

Series representations:
4 2 182 ass1a7iy 2
[ﬂ.2053?1 [1+ BT 1)0.08333 0.161299

3 0083332 _
39 5 25% S =
k=0 142k
4 2 182 as813.72 2
[G.EDSB?I [1+W”a.98333 ) 032259?
32 5 25% 2‘
k=1 Ek]
4 2 187 4581372 2
(0-205371% 1+ 2 2S5 )0-08333° g 645105
32ﬂ_254 . 2_‘":|' B4+50 &)
Lm

Sk'l

Integral representations:

4 2 182 45813730 2
(0.205371% (1 + 2P0 1)0.083337 ) 399507

32725 s

1422

4 2 18" 45813.7 2
(0.205371% (1 + W”D.DEEEE . 0.161299

32 r 25% X f1_¢ at

F 2 18" 45813.7 2
(0.205371* (1 + W”D-DEBH 0.322597

32 x 25 f i gy

(0.205371°4)*(((0.0833372))/((8Pi*3.3/4))*(((1+(1.3/2*45813.7°2)/(6*0.08333/2)
)
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Input interpretation:
0.08333° ; 1.3% - 45813.7¢

0.205371% +
8- 3.3* 6-0.08333°

Result:
352.847...

352.847...
Alternative representations:

2 2
U12D53?14[1+-Li——fﬁﬂif—}plaaaaaz 0.083332
& 0083332

0.205371% (1 + 13% 4581377

6 0.083332

)

8 3.3%

[ﬂ.2D53?14[1-+lﬁf—iﬁfliff}}a.aasssz
6 00833322

8r3.3*

2 2
0.083332 c12a53?14[1+ Li__ﬂﬁﬂig_}
6 0.08333

8ilog(-1)3.3*

2 2
[ﬂ.2D53?14[1-rlﬁ——iﬁﬁlif—}}a.aaaaaz 0.083332
& 0083332

1440 - 3.34

0.205371% (1 + 132 4581377

6 0.083332

)

87334

Series representations:

4 1.32 . 45813.72 2
0.205371 [14——;—?EEE;;5—}}D.08333 277 126

8 cos”

8r3.3¢

k=0 142k

[ﬂ.2D53?14[14-lﬁi—ﬁiﬁliff}}a.aaaaaz 554,952

& 0083337

8 3.3%
g _1 ).4;1 2k]

U12D53?14[1+-Lii—ﬂﬁﬂifg}plaaaaaz 1108.5

& 0083332

g8r3.3% oo 27K (-B450K)
Zm
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Integral representations:

[0.2053?14 [1 + M”D.DEBBBZ 554,957

6 - 0.083332 _
& - L 1
8r3.3 b At
4 132 45813.72 ) 2
(0.205371% (1 + B ))0.08333 277 126

8r3.3* X [1_¢ at

4 132 45813.72 ) 2
0.205371% (1 + B ))0.08333 554959

8x3.3% fe 0 gt

From which:

(((0.2053717°4)*(((0.0833372))/((8Pi*3.34)))*((1+(1.3°2*45813.7/2)/(6%0.08333"

2)))) /
((((0.20537174)*(((0.0833372))/((32Pi*25 ) *(((1+(2*1.8°2*45813.72)/(3*0.083

33°2))))))

Input interpretation:
0.205371*4 x 208333 1+ 1.32 .45 313_?2}
) Bno3.3% &-0.083332

0.205371% . 0.083337 [1+ 2.1.82.45 813.?2}
32 m-25% 30083332

Result:
1718.090235474595680485055063129254845872059084702723151216...

1718.0902354....

Alternative representations:

0.205371* (0.08333% (1 + w”
G 0.08333=

2.1.8% 45ma7?
3 0083232
32 7 25%

2 2
0.083337 x 0.205371% (1 + =242
G 0.08333<

2 182 45313?3“
3 0083338

[0.2053?14 D.DSBBEE[H ”.:3,1 3.34)

{1440°3.3%) ln.uszzzz 0.205371% [1+

5760 ¢ 254
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0.205371* (0.083337 (1 + w”
6008333

n 2 2

2:1.8 45813.; ”-:s,wz.z“:.
3 0083337

327254

2 2
0.08333% - 0.205371% (1 + W}
6-0.08333<

0.zo05371%  0.08333? [1+

.;sx1ngc—133.34;|[u.033333 0.2053?14[1+ ”
3 0.083332

32ilog(-1)25%

0.205371* (0.08333” (1 + M”
6 0.08333<

" 2 o2

2.1.8 45313.; ”-:833.343
3 0083332

327254

2 2
0.08333% - 0.205371% (1 + w;
G 0.08333°

0.205371%  D.og3332 [1+

.:Scns-l-;-133.34:|[0.083333 0.2053?14[1+ ”
3 0083332

32eos1-1y25%

And:

(((0.20537174)*(((0.08333"2))/((8Pi*3.3/4)))*(((1+(1.372*45813.7/2)/(6*0.08333"

20/
((((0.2053717°4)*(((0.08333/2))/((32Pi*25°4)))*(((1+(2*1.8"2*45813.7°2)/(3*0.083

3322 +11

Where 11 is a Lucas number

Input interpretation:
0.2053714 2083337 (14 e 45313.?2}

gr3.3% 60083332 199
0.205371% 0083332 [1+ 2:1.82 .45 313.?3}
32 7.25% 30083332

Result:
1729.090235474595680485055063129254845872059084702723151216...

1729.09023547.....

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

Alternative representations:
2 2
0.205371% [D.083332 [1 gt B }}

6 0083337
3 -2 +11 =
0.205371% |:|.|:|E=3333[1+2 122 de8lL ]]I:Sn3.34:|
3 0.083332
32r25% ., ,
0.083337 x 0.205371% (1 + =T X4 21 |
11+ 6 0083337
2 2
® 2 2 1.8° 458137°
{1440 3.34][0.03333° 02053714 [1+ - n
3. 0.08333
5760254
4 2 1.32 4581377
0.205371% (0.08333% 1+ =2 —2 20 )
6 0.083332
5 ?2 +11 =
[0.2053?14 |:|.|:|E=3333[1+2 1.2 458123' ]]l:8n3.34:|
3 0.08333
327 25% 5 .
0.083337 - 0.205371% 1+ +2— 2210 )
i 6 0.083332
2 2
. \ 182 458137
I:'SJ]Dgﬂ—l]3.34ll[ﬂ.|:|33332 0.205371% [1+"‘ : n
_ 3. 0.08333
32ilogi-1)25%
4 2 1.32 4581372
0.205371* (0.083337 1+ +I—2E1L )
6 0083332
3 2 +11 =
[0.2053?14 0.033332[1+2 LE- 458l ]]I:S:rE.34:|
3 0083332
327254 . .
0.08333% - 0.205371% (1 + +2—R221 )
% ot 6 008333
2 2
2 2 2:18° <45813.7¢
-:s-:nsl-:-nz.z“][n.usazf 0.2053?14[1+ - ]]
3 0.08333

32eos1-1y25%
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