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Abstract

In this research thesis, we have analyzed some parts of Ramanujan’s Manuscripts
and obtained new mathematical connections between several Ramanujan’s
equations, the Rogers-Ramanujan continued fractions and some sectors of
Cosmology and Theoretical Physics .
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http://esciencecommons.blogspot.com/2012/12/math-formula-gives-new-glimpse-into.html|

“...Expansion of modular forms is one of the fundamental tools for computing the
entropy of a modular black hole. Some black holes, however, are not modular, but
the new formula based on Ramanujan’s vision may allow physicists to compute
their entropy as though they were.....”

https://blogs.royalsociety.org/history-of-science/2014/02/17/movie-maths/




From:

Manuscript Book 2 of Srinivasa Ramanujan

Page 229

1/(((324P1)*sqrt(3)))+25/756-Pi/(54*sqrt(3))+(((P1/(18*sqrt(3)))))*
1/(14*cosh(3Pi1*sqrt(3)))

Input:
1 25 m m 1

T e + b
324mv3 756 54v3  18v3 14cosh(3xV3)

cosh(x) is the hyperbolic cosine function

Exact result:
25 1 x  msech(3V3 x)

_+ - +
756 32443 5 5443 2523

sechix) is the hyperbolic secant function

Decimal approximation:
0.000047117922509775900865462588584753873831033642776814532...

Result:
4.7117922500775900865462588584753873831033642776814532 % 107>

4.71179225... * 10°



Alternate forms:
7V3 +3x(75+V3 x(3sech(3V3 x)-14))

6804 r
7V3 +2257-42V3 22 +9V3 % sech(3V3 x)
6804«
25 1 by m

756 324V3n 54V3 1269 (V8 AT

Alternative representations:
1 25 T m

V3 324r 756 543 (l4cosh(3xV3))(18V3)
25 s T 1

756 (14 cos(-3inV3))(18V3) 54v3 3243

1 25 T T

V3 324x 756 5443 (l4cosh(3xv3)){18V3)
25 m T 1

756 (14 cos(3ixV3))(18V3) 54v3 " 32423

1 25 T m
V3 324r 7506 5443 (l4cosh(37v3))(18V3)
25 T m 1

756 (7(e37Y5 +3773)) 18V3) T54v3  3247V3

Series representations:

1 25 T T
V3 3245 756 54y3 (14 cosh(3xv3))(18V 3 B
=1 (142 k)
25 1 i B
756 324v3 1 54v3 633
1 25 T T
V3 3245 756 54y3 (14 cosh(37V3))(18V3) B
25 1 ™ x I (1) g 2k
756 32443 1 54v3  126v3



1 25 T T
V3 324xr 756 54v3 (l4cosh(3xV3))(18V3)
25 1 g =3 VER G ZE:I:D - l}k f—IS VER T

-+

e A _
756 32443 1 5443 126 43

Integral representation:
1 25 T m

P et o ——
V3 324r 756 5443 (14cosh(3xV3))(18V3)

- E.Eu' V3

25 1 T 1 f

% — — — -+ = 2(“'
756 324+ 3 1 5443 1263 o 1+t

((((( TA((324Pi)*sqrt(3)))+25/756-Pi/(54*sqrt(3))+(((Pi/(18*sqrt(3)))))*
1/(14*cosh(3Pi*sqrt(3))))))))*1/1024

Input:
|

1 25 iy T 1
i1+ T — S — —— ik = J—
\4' (324mv3 756 5443 18v3 14cosh(3rV3 )

cosh(x) is the hyperbolic cosine function

Exact result:

|I 25 1 ™ msech(3V3 a)

1024 —— 4 — - — + =
V756 324v3 x 54v3 252 V3

sechixi is the hyperbolic secant function

Decimal approximation:
0.990317824381383794203738279426892199335057434473544561135...

0.990317824.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_ﬁ e ™V
\/g =1- e_z”‘/g = (0.9991104684
143 ¢54\/5_3—1 1o
e—47z\/§
1+
I+...



and to the dilaton value 0.989117352243 = ¢

Alternate forms:
| 25 1 m T
i — + — —
1'3"‘i ?5!5 3743 57 543 125@[‘,_w3n+fw3n]

I 25 1 m ncosh(3V3 1)
: + - — + =
\ 756 324431 54v3 126 V3 (1+cosh(6 V3 1)

1

512— I Tr
,‘,12 35 1024 et — - F‘T —— _
7V3422570-42¥3 7549V 3 n° sech(3 V3 1)

All 1024th roots of 25/756 + 1/(324 sqrt(3) nn) - w/(54 sqrt(3)) + (7 sech(3 sqrt(3)
7))/ (252 sqrt(3)):

|
= [ 25 1 T msech(3V3 a)
o7 1024f —— — — 4+ =0.9903 (real, principal root)
\ 756 " 324v3 r 54v3 2523
T
{‘“ mif512 1|:|-:.4| 25 1_ — 5 }TSECh[B 3 }T =0.9903 +0.006076 i
\ 756 324v3x 54v3  252v3
|
: 2 25 1 T msech(3 V3 xj
fl my2a 1|:|':|4| — _ + — =0.9902+0.012153:
\ 756 324v3x 54V3 252 V3
|
(BIMIS12 105 22 1, & weecyd B 9902 +0.018229 i
\ 756 324vF x 54v3  252V3
|
: 25 1 T nsech[S V3 1)
{" my'128 1|:|",|4| — _ = 0. ggDD +0.02430 &
\ 756 32443 x 54v3  252v3



Alternative representations:

{ 1 %5  a x
N V3 324x T756 54y3  (l4cosh(37v3 )| (18VE]

25 m T 1
1024 7= + = +
J?Sﬁ (14 cos(-3ix V3 ))(18V3) 54v3 324xV3

‘ 1 25 o« x
mﬁ V3 324r 756 54y3 (l4cosh(3xv3 ) (18V3)

25 m by 1
4| o + - g
> 4?56 (14cos(3irV3))(18V3) 54vV3 324n+3

‘ 1 25 x
TORH ~ e o e + —
\ V3 324x 756 5443 (l4cosh(3xV3))(18V3)
25 m m 1
—— — ——k
lozal 750 14{18V3] 5443  324xV3
5:;:{31'11\"'_3]

Series representations:

{ 1 25 = "
Tneah e e + 5
\ V3 324x 756 5443 (l4cosh(3sV3))(18V3)
|
el 08 1 w  RES gl greeE :
e - - or g
\ 756 3243 51 5443 126 V3 '
{ 1 25 x i
102N~ e o e + =
\ V3 324r 756 5443 (l4cosh(37V3))(18V3)
- 25 1 i i Van }TEE]:D [—l}k 1‘.“_6 Vakn
— - +
756 32443 1 5443 126 V3
{ 1 25 = "
102N~ s o e T —
\ V3 324x 756 5443 (l4cosh(3xV3))(18V3)
1142 k)
}Tz EW_ ':1'-—
1024 22 1 T e 2?"2“{.%*]2"2
— + oy +
\ 756 " 324v3 x 54v3 25243

7



Integral representation:
I

1 25 m m
1EIE4| T SR e T FNER o
\ V3 324x 756 5443 (l4cosh(3xV3 (18 V3]

| —
5 TRE]

1EIE4|| 25 1_ L —JM ® it
N 756 32443 x 5443 126v3 Yo 1+t

~782-8+(7/2)* 1/(((1/(((324Pi)*sqrt(3)))+25/756-
Pi/(54%sqrt(3))+(((Pi/(18*sqrt(3)))))* 1/(14*cosh(3Pi*sqrt(3))))))))

Input:
1
1 _ +£ S L 1 —
(324m)¥3 756 543 18¥3  14cosh(3743 |

7
-782-8B+ -
2

cosh(x) is the hyperbolic cosine function

Exact result:

0
a5 1 - :rs:c'hl:S\-'EJTJ

+ == =k —
756 32443 5443 25243

sechixi is the hyperbolic secant function

Decimal approximation:
73491.71306308824072153249106940347306025593211382945287718...

73491.713063...

Alternate forms:
23814

7vV3 +2257+3V3 »*(3sech(3V3 x)-14)

- 790

23814 n
7V3 +2257-42+3 #* +9v3 »’ sech(3V3 )

- 790

7
- 790

25 1 L L
TR ¢

= = + — =
736 324431 54V3E ogy3 !,-wgnﬂ,wgnl




Alternative representations:

7
-782 -8B+ =

1 23 m bl
—— = - ——= tT—— —
(324m)v3 756 5443 {13&3]{14-:0;11{3;1@3]]]

7
=790 +
o e al Y M- .
756 [14cod -3inv3 ||[18V3] 5443 324043
7
-782-8+ =
s il g B B oy o
(324my'3 756 5443 (18v3 |14 cosh(37 V3 ||
7
=790 +
25 bl T 1
22 4 — — — — + =
756 [14cod3iny3 ||(18V3] 5443 324111.-'3]
7
-782 -8+ =
. il B B &
(324my3 756 5443 [18v3 (14 cosh(37 VT )
7
=790 +
9|28 2 e !
756 14[18v3|  54V3  324a43
SBZ{EJ'JT‘-"?]
Series representations:
7

SPRT B e

s T e IR W m
(324my3 756 5443 (18 ﬁ]{m.:.:.sh{zn Vi
23814

790 —
~7vV3 2257 +42V3 2 +18V3 2 Z:’ﬂ (-1 g~142k

7
SPRT B ”

s T gl B T
324mv3 756 5443 [18v3 |(14cosh(3n 3 ||
23814 r

1 k)
7V3 +2257-42V3 1 +36 V3 1 3o Bl

10044 k44 k2

=790 +



-782 -8+ =

1 25 m m
—— — + — — |2
(324mv3 756 543 [18V3 |[14cosh{37 43 ||
23814

225 + T ~42V3 n+18V3 £3VIT, pR 1)k ¢-6V3 kr

=790 +

Integral representation:

-782 -8B+ =

1 25 m m
e — + — — (2
(324mv3 76 543 {1843 )(14 cosh{3 73 )

7

25 1 . 61‘4'3
2|25 _ 'r_+ JJNI dr
756 324 3 o 54 %3 126v 3

Thence, we have the following mathematical connection:

- 790

a5 1 - :rso:h{B‘a'EnJ
2=+ — — — + o
756 32443 nm 344 3 25243

| =73491.713063...=

J
/13 wcp{ ( popﬂmp)m_l_ \

= —3927 + 2 =

[ [dXH] th{/ (——DX“D XP)}|X+&X?’ =
\

~—

13 50 50
—-3927 4+ 2 “u'l 22083717437 - 1077 + 2.0823329825883 - 10

=73490.8437525.... =

=z (A(r) % B(lr) (_ gb(lr)) % e/\l(r)) =z

10



1 1
~0.000029211892 - [- ],»
N 0.0003644621 \_ 0.0005946833) 0.00183393 | —

— 73401.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

o
In< § exp(—(LV)] § 2B poay i P g <
\T\H/ /| VE e ==

r

<H{(ogr ) Mog T) Qog X+ (3 (log T)> + &5'¥, (log 7)) T}

7.9313076505275 = 10®
/(26 % 4)? —24 = (26 4% - 24 = 73493.30662...

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general
asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function

connected with Dirichlet series.

Page 265

11



We have:

sqrt(21) 172((((3-sqrt(7))/sqrt(2))))"2 (((sqrt(((S+sqrt(7))/4)))-sqrt(((1+sqrt(7))/4)))) 4
(((sqrt(((3+sqrt(7))/4)))-sqrt(((sqrt(7)+1))/4)))*4 (1/2*sqrt(7)-sqrt(3))"2

Input:
i (FIVaE ) - i)
V3-¥7) -3 (V7 3)] (337 - V3]

Result:

L Va1 (3-7) [;ﬁ]z

[’u'l3+‘."? —E'Jl‘l"ull?

'—

(57 177]

2 2

Decimal approximation:
2.3915524816624164664374098055386443887961318323545792... x 1078

2.3915524816... * 10°

Alternate forms:

-32\{|I2[5+\/_][11+5f]+4aq?+12\f14[ ][11+54?]

2048

32\/2[1“;?][115411;? +12\{14 l+-\,"'?][115+411,"?] -112]

[\I{a e \/1 e ]4 (19 HETES 84)

V21 (2V3 VTR (V7 -3 [wflﬂf? N34VT ]4 ['J'lnf? N54V7 ]4

4096

12



of 1208925819614629 174706176 x5 +

1066272 572900102932090847232 x5 +
52042471479879261245210099 712 x'* +
11466902 464047 792010302 125506 560 x'% +
268522316 518239021476930 106949 632 x'2 +
46911589 457958527 140 659 385 941 884928 x!! -
BOB 765 686 B67 360903096041 774 996 520 960 x1° +
57518512 275172 950055 158 185 352 757248 x° -
2273601500826 907571634 757618 498535424 % -
1188432 0AA556571 834 863 445 242 753 843 200 x” -
2576436 753017819098 275602 371 706 880 000 x° -
4456 804 560805 111404527 207 055 360000000 x° -
414358661 156 186 273863 724 236 800 000000 x* +
0347379 325 A95 247 854 366 720 000 000 000 x° -
16871240 529992 096 010 000 000 000 000 x° —
2372911 639 160737500 000000000 x +
5771310327301025390625 near x = 2.39155 %1078

Minimal polynomial:
1208925819614 629 174 706 176 x'® + 1066 272572900 102 932 090 847232 x'° +
52042471 479879261245210099712 x'* +
11466902 464 047792010302 125506 560 x'* +
268522316518239 021476930106 949 632 x™ +
46911589 457958527 140659 385 941 884928 x'! -
808 765 686 867 360 903096 041 774996 520 960 x' +
57518512 275172950055 158 185352 757248 x° -
2273601509826 907571634757 618 498535 424 x° -
1188432 066556571 834863 445 242 753 843 200 x” -
2576436 753017819 098 275 602 371 706 880 000 x° -
4456804 560805 111404527 207 055 360000000 x° —
414358661 156 186 273863 724236 800 000000 x* +
9347379 325 695 247 854 366 720 000 000 000 x* -
16871240529 992096010000 000 000 000 x* -
2372911639 160737500000000000 x +5771310 327301 025390625

sqrt(33) 172 * (((2-sqrt(3))"3 (((sqrt(((7+3*sqrt(3))/4)))-sqrt(((3+3sqrt(3))/4))))"4
(((sqrt(((5+sqrt(3))/4)))-sqrt(((1+sqrt(3)))/4)))*4 ((((sqrt(3)-2))/(sqrt(2)))"2)))

Input:

\fl[ha 3 -JE[LBE]T

Ls4v3) -y H(1+43) ] [‘f;]z]

13



Exact result:

3V (2o V) (V3 -2

[

Decimal approximation:
9.5641535164851598615720165586116228685173468809096524... x 1077

4[3\/?+3r-§\/3+34§]4

9.5641535... * 10”7

Alternate forms:

root of 65536 x° +51904512 x7 + 141384 105 984 x° +
55824100 687872 x° + 76 366 762 805 380 608 x* -
314341398 791202816 x* - 3256884 091 099584 x° -
1236840 191424 x + 1185921 near x = 9.56415x1077

vﬁ[ﬁ_-g}s[v“hv‘_ -\f5+ﬁ]4[\f3[1+ﬁ} N ?+3ﬁ]4

1024

wﬁ[ﬁ-z}'ﬁ[uﬁ}zwhﬁ -~f5+ﬁ]4

1024

i@[ﬁ-zﬁhﬁ][haﬁ][\fln@ _ 5+w,f?]4+

512

i[wr-z]'j \{m[maﬁ]m[\/uﬁ —\If5+£]4—

256
vﬁ[ﬁ_z}i‘[hzﬁ}zwhﬁ -wfsw’?r

-+

1024

%[wﬁ?-zﬂhﬁ]g!z\/11[?+3~E] [\/:LHJ'_ = 5+~E]4

Minimal polynomial:

65536 x° +51904512 x” + 141384 105984 x® + 55824 100687872 x° +
76 366 762 805 380 608 x* - 314341398 791202816 x° -
3256884 001099584 x° — 1236840101424 x + 1185021

14



sqrt(45) 1/2 *(sqrt(5)-2)"3 (((sqrt(((7+3*sqrt(5))/4)))-sqrt(((3+3sqrt(5))/4))))"4
(((sqrt(((3+sqrt(5))/2)))-sqrt(((1+sqrt(5)))/2)))*4 (((sqrt(5)-sqrt(3))/(sqrt(2))))*4

Input:

[ (35 2] ([ +395) -3 +345)|

[1 - [1 — Y (V5 V3 Y
[\“5[3*”5]‘%[“"‘“5]][ vz ]

Exact result:

g Vs (Vs -2 (V5 -v3)’

4

[\‘flllé[3+“f€] _\flé[l+wflg]]4[% “fll-;r+3v"g _é“ll'l3+3vl'g

Decimal approximation:
7.5545989655538975680277255117978988700650564261449067... = 107"

7.5545989... * 10

sqrt(15) * 1/16*((((sqrt(5)-1))/2))"4 * ((2-sqrt(3)))"2 * ((4-sqrt(15)))

Input:
Vis = (V5 -1)f (2- V3 (a-y15)

Result:
— V15 (2-V3) (V5 1) (4-415)

Decimal approximation:
0.000322062869471454321112479786299775908555054150731656741...

Result:
3.22062869471454321112479786299775908555054150731656741 x 10"

3.220628694... * 10™

15



Alternate forms:
3—12 (7-3 a,f?] [?-ﬂnf?] [JHE - 15)
3—12 [_15-21 J5 +16 N“E]

15 2145 415

-—— - -
32 32 2

Minimal polynomial:
65536 x* + 122880 x° - 687360 x° — 698400 x + 225

Now, we have that:

-1024 + 24/ ((((sqrt(15) * 1/16*((((sqrt(5)-1))/2))*4 * ((2-sqrt(3)))"2 * ((4-
sqrt(15)))))))
Input:

24

—— 1 1 — v e 2 —_—
V15 x = (; (V5 -1)) (2-V3) 4-¥15)

-1024 +

Result:

pr—

2048 \f g

— —— - 1024
(2-V3P (V5 -1)*(4-V15)

Decimal approximation:
73495.61177451787222723623392674785115106531233916750239826...

73495.6117745...

Alternate forms:

1 — — —
= [5?34%5?2'343 +537645 +3136+ 15 ]

—

- |
3 1 |13879885824 3
1?6DD+24064“|I Z o4/ = 13583770624 .] -
5 21 5 5

16



Minimal polynomial:
25 x* -~ 1760000 x° -5607997440 x° - 5841134551040 x - 2018181241634816

Thence, we have the following mathematical connection:

2048 \/ g
2-VEPWE -1 (4-V15) o
. . ) =73495.6117745...=>

(13 N exp Ud‘& (—ﬁpﬂopgﬂ | Bp)ns n \
= —3927+ 2 [ [AXH] exp {‘/d&' (_ﬁgxa‘pgx*‘)} | X#,XF=0 >3\15/
\

13 50 50
—-3927 + 2 "u'l 2. 2083717437 - 1077 + 2.0823329825883 - 10

=73490.8437525.... =

- (A(T) X B(lr) (‘ qb(lr)) % eA1<r>) =

1 1
~0.000029211892 [- ]
= 0.0003644621 | 0.0005946833 ) 0.00183393

— 73491.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

/ I <& iSm exp (— (%)2) y —‘:};—) B (\) 3T +) J“ dt <<

@ ?“.E:_‘Pl“sg )/

k <H {(ﬁgr J (log 7) (log X)*¢ (&2 (log Ty + &3'A (log 7)) T~}

17



7.9313976505275 x 108
/(26 X 4)2 =24 = (26 x4 - 24 = 73493.30662...

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general
asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function

connected with Dirichlet series.

Now, we have:

((((sqrt(15) * 1/16*((((sqrt(5)-1))/2))*4 * ((2-sqrt(3)))"2 * ((4-sqrt(15)))))))"1/1024

Input:

1
2

(V5 -1)]' (2-V3) (4-15)

B ol
1024) 4 15 » — [
"lll y 16

Exact result:

512 e
e N g T

Decimal approximation:
0.992178440454249520310411311750776776068998501004671813514. ..

0.9921784404.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™Y
\/g =1- R = 0.9991104684
-p+1 1+—e*3”‘5
143 405‘{/5_3 -1 14>
e—47l'\/§
1+
I+...

18



and to the dilaton value 0.989117352243 = ¢

(((((sqrt2 D 172((((3-sqrt(7))/sqrt(2))))"2(((sqrt(((5+sqrt(7))/4)))-
sqrt(((1+sqrt(7))/4)))) 4(((sqrt(((3+sqrt(7))/4)))-sqrt(((sqrt(7)+1))/4))) 4(1/2*sqrt(7)-
sqrt(3))2))))*1/1024

[
[‘ja% [3 ’ *“E] ) \E [‘E * 1] ]4 [E V7 - ﬁ?}z]" (1/1024)

EEG-["JI3+\."? '|1+~J?][HS+\{? 1\/1_*“{?]

2 2

Decimal approximation:
0.987439348870893804562981265483323778329220689630847778127...

0.987439348.... result very near to the dilaton value 0.989117352243 = ¢

Alternate forms:
, .

ﬁmﬁ"ﬁ 51{/[3 _.‘ull?] [2.\‘1"5 =4 ]

Esi [‘j3+\"’? -\/1“.;?] \/5“\5 -.,‘f'lllﬁ,f?]

l | II | — " AP
—— 2 51§I?+5«J3 R
23/

[1+JF-Jﬁ+4?Jh+J?]_4p+4?q@+4F]+J@+4?H5+J?”A

19



(((((sqrt(33) 172 * (((2-sqrt(3))"3 (((sqrt(((7+3*sqrt(3))/4)))-sqrt(((3+3sqrt(3))/4))))"4
(((sqrt(((5+sqrt(3))/4)))-sqrt(((1+sqrt(3)))/4)))*4 ((((sqrt(3)-
2))(sqrt(2)))*2))))))"1/1024

Input:

Exact result:

P —

Emﬁ??w-vﬁ?“”4ﬁﬂ[i2§i-§#1+f§}[§€?+3¢§'-%€3+3f§

B12—

V2

Decimal approximation:
0.986555961237011117594683147326554333473724037551432510022...

0.986555961237.... result very near to the dilaton value 0.989117352243 = ¢

(((((((sqrt(45) 172 *(sqrt(5)-2)"3 (((sqrt(((7+3*sqrt(5))/4)))-sqrt(((3+3sqrt(5))/4)))) 4
(((sqrt(((3+sqrt(5))/2)))-sqrt(((1+sqrt(5)))/2)))*4 (((sqrt(5)-
sqrt(3))/(sqrt(2))))"4)))))))"1/1024

Input:

Exact result:
1024 2048 = [ = Y3/ 1024
g 245 [45 -2]

23_-' 1024

A5 [365) - 30 vE) 3 7o 5 - a5 |

Decimal approximation:
0.984113361469563511529046508637472734079204162729013649674...

20



0.98411336146.... result very near to the dilaton value 0.989117352243 = ¢

2207-1364-123-29+0.0055/((((sqrt(45)1/2 *(sqrt(5)-2)"3 (((sqrt(((7+3*sqrt(5))/4)))-
sqrt(((3+3sqrt(5))/4))))*4 (((sqrt(((3+sqrt(5))/2)))-sqrt(((1+sqrt(5)))/2)))*4 (((sqrt(5)-
sqrt(3))/(sqrt(2))))"4))))

Where 29, 123, 1364, 2207 are Lucas numbers and 0.0055 = 55/10* where 55 is a

Fibonacci number

Input:
2207 - 1364 - 123 - 29 +
.'

[”IE %[\‘,IE_E]EJ[Ji [?+3u'?] - .\I ;lr [3+3u'?]]4

L(a45) - S(1+45) ] (o ]]

0.0055 j.-"

\

Result:
734043,

73494.3...

Thence, we have the following mathematical connection:

/220?-1354-123-29+ | | 4\
0.0055 j.-" [[u'ﬁ é [q? y 2]3} [‘f }; (7+3 u'?] . .\,I'I :lt (3+3 u'?] ]

[\f L(3+v3) - ,j" L(1+v5) ]4 [“’i‘?ﬁ ]4]

=734943..>
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(] velfo( daror)im, )
@ 9T k / [dX“]exp{[d& (—ﬁDX“szﬂ)hX*‘,X* 0>\Tq) -
Jeenlfets

13 50 50
—-3927 + 2 "u'l 2. 2083717437 - 1077 + 2.0823329825883 - 10

=73490.8437525.... =

- (A(T) X B(lr) (‘ qb(lr)) % eA1<r>) =

1 1
~0.000029211892 [- ]
N 0.0003644621 | 0.0005946833) 0.00183393 | —

— 73491.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

/

— 0 AE;‘Pt"Eg

[ {5 eoneofas )

\ <H{(ogr [ g 7) Qog ) + (5™ (log Ty + &5'F; (log 7)) T}

7.9313976505275 x 108
/(26 X 4)%2 =24 = (26 x4 - 24 = 73493.30662...

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general
asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function

connected with Dirichlet series.
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From the results of the already analyzed expressions, we obtain:

(2.39155248166 x 107-6) * (1/9.5641535164 x 10°-7) * (1 / 7.5545989655 x 10"-8)
*(1/3.2206286947 * 10"-4)

Input interpretation:
1

1 1 3.22062B 6247
0.5641535164 1077 7.5545989655 10°° 10%

2.30155248166 - 107°

Result:
1027.735372756695067150068231886714801405595570757250597699

1027.7353727...
And:

(1/2.39155248166¢-6) * (1 /9.5641535164e-7) * (1 / 7.5545989655¢-8) * (1 /
3.2206286947¢-4)

Input interpretation:
1 1

2.39155248%66 106 9.5'541535%64 1077

7.5545080655  10°%  3.2206286947  107¢

Result:
1.7968809220884632555050165273920648030964203906477204... x 1022

1.796889922... * 10*

[4096/(((1/2.39155248166¢-6) * (1 /9.5641535164e-7) * (1 / 7.5545989655¢-8) * (1
/ 3.2206286947¢-4)))]"1/4096

Note that, if we insert 4096, either as a numerator, or as a root index, we obtain:

Input interpretation:

f 4096
4096| 1 1 1 1
\ 230155248166 10° 95641535168 107  7.5543089655 10 32206286047 102
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Result:
0.98057494535224 .

0.989574.... result very near to the dilaton value 0.989117352243 = ¢

((((1/2.39155248166¢-6) * (1 /9.5641535164¢-7) * (1 /7.5545989655¢-8) * (1 /
3.2206286947e-4))))5/((64°2)5) - (642 + 64*5 + 16)

Input interpretation:
[ 1 1 1

2.39155248166 %G_E‘ 0.5641535164 1077 7.5545989655 10°°
- (64° + 64 -5+ 16)

3.22062860947 11:1‘4] (647

Result:
73495.67828982482649822253539945441525705912723073940387622...

73495.6782898...

Thence, we have the following mathematical connection:

1 1 1
/[2.39155243155 ::Lm-ﬁ 0.5641535164 107 7.5545089655 1078
— (647 + 645 + 16)

3.2206286947 m‘*] (647 = 73495678 =

N~

/13 Newp | [ 5 (~gzPiDP ) | 1Bp)ns N \
= —3927 + 2 k ‘/.[dXP]exP{/d& (_ﬁgx#pﬁxﬂ)}p@,}{‘ 0}\]5) -
\

13f
-3927 +2 V 2.2083717437 - 10°° + 2.0823329825883 - 10°°
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=73490.8437525.... =

=z (A(r) % B(lr) <_ gb(lr)) % e/\l(r)) =z

~0.000029211892 [-
= 0.0003644621 | 0.0005946833

1 ] 1
0.00183393 | =

— 73491.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

[ {5 romcafas )

-— mpluf.z

/
k <H{< eﬂ::gr )m (log 7) (log X)*8 4 (" (log Ty - &3"A] (log I)™) T‘Bl} )

7.9313076505275 = 10®
/(26 % 4)? —24 = (26 47 - 24 = 73493.30662...

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general
asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function

connected with Dirichlet series.

From the results of 1024™ roots of the expressions:

0.992178440454249520310411311750776776068998591904671813514
0.987439348870893804562981265483323778329220689630847778127
0.986555961237011117594683147326554333473724037551432510022
0.984113361469563511529046508637472734079204162729013649674
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we obtain the following mean:

1/4
(0.992178440454249520310411311+0.98743934887089380456298126+0.98655596
12370111175946831+0.984113361469563511529046)

Input interpretation:
1
7 (0:992178440454249520310411311 + 0.98743934887089380456298126 +
0.9865559612370111175946831 + 0.984113361469563511529046)

Result:
0.98757177800792948840028041775

0.987571778... result very near to the result of:
(2.3915524816 * 10"-6)"1/1024 = 0.98743934887087

We note that, performing the following calculation on the results signed in red, we
obtain:

((((0.98743934887087*1/(2.3915524816e-6)*1/2)))) - 4096*(golden
ratio)2+(1.65578)"14

Where there are 4096 = 64%, ¢ = golden ratio and the following Ramanujan’s class
invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. (1,65578)"

Input interpretation:

1 1
0.98743934887087 — 4096 ¢° + 1.65578

2.3015524816 105 2

# iz the golden ratio

Result:
196883.9271503793665467874480555413832494353978358613100275...

196883.92715... result very near to 196884, that is a fundamental number of the
following j-invariant

§() = ¢~ + 744 + 196884q + 21493760¢> + 864299970¢° + 202458562564 + - - -
26



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

4(7) = g1 + 744 + 196884q + 2149376047 + 8642099704° + 202458562564" + - - -
Note that j has a simple pole at the cusp, so its g-expansion has no terms below ¢ .
All the Fourier coefficients are integers, which results in several almost integers,

notably Ramanujan's constant:

e™VI%  640320° + 744

The asymptotic formula for the coefficient of ¢" is given by
gmqi
V2n3/4 '

as can be proved by the Hardy—Littlewood circle method)

From the following calculation of the four above results, we obtain:

1/
(0.992178440454249520310411311*1/0.98743934887089380456298126*1/0.98655
59612370111175946831%1/0.984113361469563511529046)

Input interpretation:
1

D.98?4393488??89380456298126

13.-" [0.9921?344(345424952(331(3411311
' 1
0.9865559612370111175946831 0.984113361469563511529046

Result:
0.966245528794624343760338481601039771812738767980017932463 ...

0.9662455287.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

27



=1- — =~ (0.9568666373

and also to the spectral index ny and to the mesonic Regge slope (see Appendix)

From the algebraic sum, we obtain:

(0.98743934887089380456298126+0.9865559612370111175946831+0.9841133614
69563511529046- 0.992178440454249520310411311)

Input interpretation:

0.087439348870893804562098126 + 0.9865559612370111175946831 +
0.984113361469563511529046 - 0.992178440454249520310411311

Result:

1.965930231123218913376299049

1.96593023... result practically near to the mean value 1.962 * 10" of DM particle

Page 221

From:

(Pi*7)/11520 — (Pi*0%180), we obtain:
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(x"6*Pi/180) = (Pi*7)/11520

Input:
[3 FiB .?'I'?
180 11520

Alternate form:

rxﬁ m’

A -0
180 11520

Real solutions:

T

X=——

2

X=—

2
96:(_£,+z)
2’ 2

Complex solutions:

x= 7 (V3 o)

Input:

5 A i
[2] 180 11520
Result:

True

Thence, we obtain:
(Pir7)/11520

Input:
a7

11520

29



Decimal approximation:
0.262178231577846533638385980301392520131721569036059224197...

0.2621782315778...

Property:

';IT .
i1s a transcendental number

11520

Alternative representations:

7

r (180 %7
11520 11520

x (i log(-1p7
11520 11520
T cos L(-1y7

11520 11520

Series representations:

7 7

T 64 (& (-1F
11520 45 25 1+2k

=0

x’ 54[;1[-1ﬁ+k1195—bzk[5hzk_4_ 239142K)Y’

11520 45 | & 1+2k
- [Eu [_ l}k [ 1 + 2 " 1 ”ﬂ
T k=01 4] L1k 7 144k 7 344k
11520 11520

Integral representations:

7
7 b4 — v
& =—U V1t dt]
11520 ~ 45 L

o l [[w 1 “]?
11520 90y 1442 °

30



7
T 1 1 1
=i j dt
11520 90 |Jg Vi-¢2

And:
(((PIT7)/11520))"1/128

Input:
128|| }T?

\ 11520

Exact result:

Decimal approximation:
0.989595669569276480646550081884615536979140924167165851018...

0.9895956695692..... result very near to the dilaton value 0.989117352243 = ¢

Property:
7128
T ;
Is a transcendental number

16 64 = 128—
va v3 w5

All 128th roots of #*7/11520:

=0.98960 (real, principal root)

=0.98840+0.04856«

7 {i my
T 128 P,J T332

e gn 208883 £ 0.00700 5
V2 43 W5

7 (3inmy
a7 128 E,BJ B

16— 64— 128 — 0.97888 +0.14520;
V2 43 A5
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}'r? 128 n:uﬂ 16

e =0.97058 +0.19306 ;
vz %3 s

Alternative representations:

|
7 oy T
128/ _ T =1zs/[1mJ )
\ 11520  \ 11520

[ 7

S ~ 128/ (—i log(-1)’
y 11520 Y 11520

f
\y 11520 {11520

Series representations:

[ . o364 fyee  (-1EYT12B
125 }T? _ 2 [Ek:ﬂ 1+2k]
‘q 11520 '5?‘,:?133

<

i 1]1*1195—1—2.’:{51+Ek_4 2391+2k'|

]'?_-' 128

23 |G
w Ek—ﬂ 1+2k
128

\ 11520 g AlE

128

\ 11520 723 s

Integral representations:
— [ JJ 7128

}T?

128 w? dt}

\ 11520 63?;1 o
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[ 7 2°/64 [.J‘;-J 1= dt]mzs
128 =
\ 11520 G 128 —

Now, we have:
36*1/(((Pi”7)/11520))

Input:
36

Result:
414720

7
h

Decimal approximation:
137.3111710432404885012591457356723678236459462317279639474....

137.311171... result near to the rest mass of Pion meson 139.57 and practically equal
to the reciprocal of fine-structure constant 137.035...

Property:

414720 |
i1s a transcendental number

T

Alternative representations:

36 36

a {1807
11520 11520

36 36

a’ . f—a’]ng-:—l]]?
11520 11520

36 36

:r? cns'1-:—1]?
11520 11520
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Series representations:
36 405
n? - e ELAU
11520 16 [ k=0 1+2k]
36 405

-:-1]1 +H1e5-1 —Ekr:51+2k_4 oggl+2 k'l

11520 16 [thn

36

142k

414 720

1:;21:: [L:;u [_ :11}

k[ 1 . 4 5 1 }]F"
142k | 144k | 344k

Integral representations:

36 3240

i

: o 1 ona\
1lTszu UUN 142 dt}

36 3240

e 7

11520 [le == df]
Vi

36 405

We note that:

I— 14 [_J;lm' .;.!'t]?

1/(((36* 1/(((PiN7)/11520)))))°1/1024

Input:
1
1
1EIE4|| 36 a7
\ 11520

Exact result:

7
vy 1024

2512 73 5

34
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Decimal approximation:
0.995204650134757443388135466900444429050754894465357320562...

0.99520465... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/g =1- e‘z”‘/g ~(0.9991104684
4 -p+1 1+—e‘3”ﬁ
1+ ¥/s® -1 I+ ——
e—47r«/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Property:

7
T 1024

is a transcendental number
25/512 25437 10242

Alternative representations:

1 1
36 | 36
lozd) .7 1024 (18057
"q 11520 11520
1 1
| 36 | 36
lozd) .7 1024| gos~l-1)7
"q 11520 "q 11520
1 1
| 36 36
lozd| .7 1024 (i losi=107
‘q 11520 11520
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Series representations:

— .
o 2 [E‘x’ ':—lik }'?.-1024
1 3 \=k=0 1.2k
T = 1024
36 V5
1024/ .7
‘1 11 520
1 3 Lk 142k
— - 1024
35 V5
1024 7
"q 11 520
[E‘x' [_l}k[ 1 . 2 . 1 }]T."l':'24
1 k=01 4] V1azk 7 144k 344k
™ a 05/512 2587 1024
1024 7
‘u 11 520

Integral representations:
| )
256‘] % (JDI "_l 2 th 1024

|T IDE‘{I{?

1 U;A_,Flz dt}?.-'1l324

[Le 231024 28z 102

7/1024
[le N S dt
v 12

[ .r  73/1024 25651024

1/16 * log base 0.99520465 (1/(((36*1/(((P1"7)/11520))))))
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Input interpretation:

1

— lo
16 E0.00520465

=

36 —1

loggixis the base- b logarithm

Result:
64.0000...

64

Alternative representation:

log ——

ﬂ..f

i 1Dg 1 - 11 520
T 0.995205 36 16 log(0.995205)

a7
11520

Series representations:

1 1| i 1+:” =)

— lo
Tl i T 16 log(0.995205)

ﬂ..f

11520

1 1

E logg oosz0s T

xt
5

~13.0022 lag[

T

] 0.0625 lng[ ]“p_‘[ 0.00479535)" Gik)

T
414720

And:
21+[64*7*1/(((Pi"7)/11520))]
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Input:
21 +64.7

Result:
5160960

7
ha

-+

Decimal approximation:
1729.761239649214968015669369155033910694260664217059106901...

1729.761239649.....

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

Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729

Property:

5160960

1+ —— is a transcendental number
=

Alternate form:
21 (n” + 245760}

7
ha

Alternative representations:

Bbd 7 448
21 + — =21+ —
n’ (180 4¢
11520 11520
T 448
21 + — =21+ —
T =i log(-1)"
11520 11520
Bbd 7 448
21 + — =21+ ——
T cos~1{-1)7
11520 11520
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Series representations:

4. 7 315
21 + — =21+ —
o [""'w -:—ljlk}?
11520 k=0 142k
4. 7 315
21 + =21+

a7 |:_1]1+k1195—1—2k|:51+2k_4 23.;.1+Ek'|]'?

Zw
Llaal k=i 142k

b4 7 5160960
— =21 +

x’ [ o [ 1k[ 1 2 1 ]'-"'
== + +
11520 Lk:ﬂ 4} 142k 1+4k 3+4k}

21 +

Integral representations:

64 7 315
21 + — = 21 + =
T [Ll‘u'l 1 dt]
64 . 7 40320
W —— A
L by i
11520 UJ 1402 j
64 7 40320
21+ —— =21+ ——————
J _ .
11520 [J'DI ,1_ dt
vV 112
Furthermore:
2P1*(Pi77)/11520
Input:
7
T
2
11520
Result:
ﬂ_S
5760
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Decimal approximation:
1.647314412512252431793155469428257950815482547159910189602...

2
1.6473144125122.... = {(2) == = 1.644934 ...

Property:
8

i 3
is a transcendental number

5760

Alternative representations:

@ma’  360°(180)7
11520 11520

(2mn’ 2ilogi-1) (-i log(- 1))’
11520 11520

(2’ 2 cos -1y cos~t(-1)

11520 11520

Series representations:
@mx’ 512 Lw,[—lﬁ T

11520 45 %g 1+2k

(2 }T}}T? 512 [ = [_l}k 1195—1—2.’( [51+2k -4 2391+2k} 2
11520 45 : T

o l'k 1 2 1 8
2 [Ekﬂ? [_4} [1+2k T Tk T 3+4k”

11520 5760

Integral representations:

2ma’ 2 e 1 8
= — [ f o i’]

11520 45\ 1442

@ma’ 512771 5
aide _—E[[ l—fz .:H']
Ja

11520
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We note that:
2 8
{(2)=—=1.644934 ..~ ——— = 1.647314
6 5768.33516
Page 228

R e

7173-2373=588"2

Input:

713 - 237 — 588°
Result:

True

Left hand side:

71% —23° = 345744

Right hand side:
5887 = 345744

(7173-233)/4-(4096*3)-588-71
4096 = 64°

Input:

zl, (71° -23%)- 4096 3 - 588 - 71
Result:

73489

73489

41

. = 1.644934 ...



1"3+13573+138"3=172"3

Input:
17 +135% +138% <1723

Result:

True

Left hand side:
1° +135% +138° = 5088448

Right hand side:
172% = 5088448

(173+13573+138"3)/64-4096-2048+128
4096 = 64°; 2048 = 64*8*4; 128 = 64*2

Input:

1
i (1% +135° + 138%) - 4096 — 2048 + 128

Result:
73401

73491

2373+13473=95"3+116"3

Input:

23% +134° = 95°% + 116°
Result:

True

Left hand side:

23° +134° = 2418271
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Right hand side:
05% + 116° = 2418271

(2373+13473)/32-4096+2048-32
4096 = 64%; 2048 = 64*8*4; 32 = 8*4
Input:

1
= (23° + 134%) - 4096 + 2048 - 32

Exact result:
2351711

32

Decimal form:
73400.96875

73490.96875

1973+60"3+69"3=82"3

Input:
19° +60% + 697 = 827

Result:

True

Left hand side:
19% + 60° + 69° = 551368

Right hand side:
82° = 551368

(1973+6073+69"3)/8+4096+512-32-8
4096 = 64°; 512 = 64*8; 32 = 8*4
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Input:
1
= (19° +60° +69°) + 4096 + 512 - 32 - 8

Result:
73489

73489

Page 234

1-+(1/4)x+(3/8)"2 x/2

Input:

1+%r:1r:+[§sz2

Result:
0x° «x

— +-+1
64 4

(¥ from=3.1t01.3)
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10 | (% from -11.6 to 9.8)

10 5 5 10

Geometric figure:

parabola

Alternate forms:
1
= (9x% + 16 x + 64}

1
— x9x+16)+1

64

9x 1

[— +—}I+1
64 4

Complex roots:
x =~ -0.8889 - 2.5142;

x=-0.8889 +2.5142;

Polynomial discriminant:
A=——
2

Properties as a real function:

Domain
R

Range

(yeR E]
eR:y=-
Y b4 9

K is the set of real numbers

Derivative:

o X 3 1
—[l+—+[—]zx2]: — (9x+8)
dx 4 \B 32
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Indefinite integral:
['[l x sz] . i 7

Global minimum:
) X 3 a8 a8
111111{1+—+[—]2x2}:— X=--
4 8 Q Q

(-0.8889+2.51421)*Pi/3

Input interpretation:
(-0.8889 + 2.5142 /) ’T—;

Result:

-0.930854... +
2.63286... i

Polar coordinates:

r=2.7925% (radiu # = 109.471° jangls

L]

2.79257

Alternative representations:

1

3 (—0.8889+25142nr=60°(-0.8889 +2.5142

1 1

3 (-0.BBB9 +2.5142 fnmw = - = i(—0.8889 +2.5142 1) logi-1)

1 1
3 (-0.8880+ 25142 f)r = = (-0.8889 +2.5142 i) cos (-1}

Series representations:

1 LI
= (-0.8889 + 2.5142 ) x = 3.35227 (-0.353552 +4) )

3 1142k

46

iizthe imaginary unit



1 ©w gk
4 (—0.8880 +2.5142 )7 = 1.67613 (-0.353552 + )| -1 + L

! [2: J

1 @ 2k 6450k
- (—0.8889 + 2.5142 i) r = 0.838067 (~0.353552 + i) L S i b

= 5

fry. : ; oo
is the binomial coefficient
\m J

Integral representations:

1 0 —0.5926 + 1.67613 i
= (~0.8889 + 251427 = f
3 0 1+t2

d

—_—

i
(—-0.BBB9 +2.5142 fywr = 3.35227 (-0.353552 +1}J V1-t2 dt
o

wa (—0.5926 + 1.67613 i sinit)
(—0.8889 + 2.5142 i) 1 = f : dt
w0

((((-0.8889+2.5142i)*Pi/3)))*1/2

Input interpretation:

|
\( (—0.8880 + 2.5142 i) %

iizthe imaginary unit

Result:

0.964811... +
1.36445_

Polar coordinates:
r=1.6711 iradiu ; # = 54.7356° (ancle

1.6711

We note that 1.6711 is a result practically equal to the value of the formula:
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My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass (N. Haramein)

1/((((-0.8889+2.5142i)*Pi/3)))"1/4096

Input interpretation:
1

.'
409%.' (-0.8889 +2.5142 j) ;

Result:

0.99974020... -
0.00046634590...

Polar coordinates:
r = 0.999749 radius), & =-0.0267264°

iizthe imaginary unit

0.999749 result practically equal to the value of the following Rogers-Ramanujan

continued fraction:

e_% e ™3
J§ =1- e_%/g ~(0.9991104684
-p+1 1+—e_3ﬂg
143 (ps‘{/s_3 -1 1o
e—47z\/§
1+
1+...

Alternative representations:
1 1

, 409%.'
409‘?' _; (-0.8889 +2.5142 i)

1 1

607 (-0.8889 + 2.5142 1)
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1 1

4““{/ —; (—0.8889 + 251424 4'3'9'5\/ % (-0.8889 + 2.5142 ) cos 1(-1)

Series representations:
1 0.999705

4'3"9%/ —; (—0.8889 +2.5142 )~ 4095\/[_5_353552 +i) Z:‘ﬂ '111123':

1 0.999874

409{/-; (—0.8880 + 2.5142 i)

k
s006| (~0.353552 + i) [_1 P j_k]]

"

1 1.00004

1. e 2 [Bes0 k)
409{/ - (-0.8889 +2.5142 i) +005| (~0.353552 “}2:’:,:, iy:] )
k)

[ . : is the binomial coefficient
m)

Integral representations:
1 0.999874

4093/ = (-0.8889+2.5142i)x 4096\/-&353552 vi[° o di
3 1+

1 0.999705

1 4
409{/5 (-0.8889 +2.5142 0 409{/_0_353552 & le.,.' 1 -2 dt

1 0.999874

409{/ 5 (-0.8889+25142 ) n 4096\/_0.353552 i % dt
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-512-2048-1/3((((-0.8889+2.5142i)*Pi/3)))"12

Input interpretation:

1 mylz
-512 -2048 - 5 [[—0.8889 +2.5142 5 5]

iizthe imaginary unit

Result:

41876.7... +
B0390.8.. &

Polar coordinates:
r =73489.5 (radius), #=55.2615°

73489.5

Alternative representations:

1,1 12 1
-512 -2048 - E [5 (—0.8889 + 2.5142 z}n] = -2560 - 5 (60°(-0.8889 + 2.5142 in'?

13 12
~512-2048 - (5 (~0.8880 + 2.51421_m]

1 1 12
-2560 - q [— 5 (—0.8889 +2.5142 i) log(- l}J

141 12
-512 - 2048 - 3 (5 (-0.8880 + 2.5142 1};r} =

11 a 12
—2560 - 5 [5 (—0.8880 + 2.5142 nycos™ (- 1}}

Series representations:

141 12
-512 - 2048 - 3 (5 (—0.B8BB9 + 2.5142 I}ETJ =

s [_l}k 12
~2560 - 671338. (0.353552 — i)'2 LL . Ek]
P

1 12
-512 -2048 - (E (—-0.B8B9 +2.5142 1}}1’] -

L=

12

© 2% (_6+50k)
~2560 - 0.0400149 (0.353552 — 12 | )1 T

= )
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141 12
-512 - 2048 - 3 (5 (-0.8889 + 2.5142 1]-}1'] =

)

12 |=
—2560 - 163.901 (0.353552 - 7' +/ 3
a0l ey Z‘ 10Tk

k=0

Integral representations:

141 12
-512-2048 - 3 (5 (-0.8889 + 2.5142 1}}1’] =

o ]_ 12
2560 - 163.901 (0.353552 — )2 U Jt}
b 14t2

1,1 12
-512 - 2048 - 3 (5 (-0.8889 + 2.5142 1]-;1'] =

"1 12
~2560 - 671 338. (0.353552 - i)'° [[ vi1-# dt}
w0

11 12
-512 - 2048 - 3 (5 (—0.8889 + 2.5142 !}}T] =

o0 SINE) 12
—2560 - 163.901 (0.353552 — 12 UW : ;:r}
-0

(-0.8889+2.51421)*Pi/6

Input interpretation:
(-0.8889 + 2.5142 /) g

Result:

- 0.465427 .. +
1.31643... :

Polar coordinates:

r= 139529 radciil f= 1':'9.4?1':

L]

1.39629

Alternative representations:

1 180
8 (—0.BBBD +2.5142 f)ymw = =(—0.8889 + 2.5142 )
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1 1
A (-0.8889 + 2514257 = - G i ((—0.8889 +2.5142 1) logi-1p

1 1
A (-0.8889+ 25142 5)r = 6 (-0.8889 +2.5142 i) cos (-1}

Series representations:

. &1y
2 (—0.88804+25142 )x = 1.67613 (-0.353552 H}k%',:, LTk

1 o .ok
: (-0.8889 + 2.5142 i) x = 0.838067 (~0.353552 +4) [-1+ ) 3

k=1[2k J

1 @ 2k (_64+50k)
= (-0.8889 + 2.5142 i) x = 0.419033 (-0.353552 +i) )| ———————

= 5

njy. 4 s oo
[ is the binomial coefficient
\m !

Integral representations:
‘o —0.2963 + 0.838067 ;
J dt

0 1462

1
E i—0.8880 +25142nm =

1 "1
E (-0.8880 +25142 hw = 1.67613 (-0.353552 +1}J V1-t2 dt
0

1 o (~0.2063 + 0.838067 i) sin(t)
E[—D.8889+2.51421};r:j : gt
0

1/((((-0.8889+2.5142i)*Pi/6)))*1/1024

Input interpretation:
1

f
102# i—0.8880 +2.5142 1 %
iizthe imaginary unit
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Result:

0.99967232... -
0.0018652422. . ;

Polar coordinates:
r=0.999674 radius

L]

# = -0.106905° (=

0.999674 result practically equal to the value of the following Rogers-Ramanujan

continued fraction:

-75

1- =~ 0.9991104684

e—ZIl"\/g

e—3m/§

1 + e—47r«/§

1+

1+...

Alternative representations:

1

1

.'
mz{( ; (—0.8880 +2.5142 i)

1

|
102# % =(—0.8889 +2.5142 §)

1

|'
2af 1
lﬂhd = X 0.BBBY9 + 25142

1

f
mz# = ; i((—0.8880 + 2.5142 i) log(- 1)

1

.-
102# ; (—0.8880 + 25142 i)

Series representations:

|
mz# é (—-0.8889 + 2.5142 i) cos 1{-1)

1 0.999496
1024/ 1 (—0.8889 +2.5142 1024\/ s e (-1
\/.5[ 9+ i} (-0.353552+4) H " =
1 1.00017

.-
mz# _;[_n:l.sssg +25142 4

Log4| (-0.353552 + ) [— oy F—i]]
k!
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1 1.00085

I' |
1 6450 k|
102# ¢ (-0.8889 +2.51424)x o2e| (-0.353552 + ”Lfﬂj 2 ,{3:150 )
k!

Integral representations:
1 1.00017

T |
102# £ (-0.8889 +2.5142)x 1024\(—0-353552“1&” z 4t

142

1 0.999496

1“{/ -; (-0.8880+ 251420 1'334\/_5_353552 i le"u'l 42 gt

1 1.00017

[ [ _
1'3'3{‘ —; (-0.8B89 + 25142 iy 103# —0.353552 +i L“E%““ dt

((((-0.8889+2.5142i)*Pi/6)))"32*1.61803398-4096*Pi-276-320-384-89

Input interpretation:
[[—D.aaag +2.51425) %]32 1.61803398 — 4096 x — 276 - 320 - 384 - 89

iizthe imaginary unit

Result:

-22435.0... -
600831, ¢

Polar coordinates:

r =73491.2 iradius), @=-107.775° (angle

3

73491.2
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Alternative representations:

1 3z
[E (-0.8889 + 2.5142 z}n} 1.61803 - 4096 7 - 276 - 320 - 384 -89 =

180 22
-1069 -737280° + 1.61803 [ 6 #(-0.8889 +2.5142 1}]

1 3z
[E (-0.8880 + 2.5142 z}frJ 1.61803 - 4096 7 — 276 — 320 - 384 - 89 =

1 3z
~1069 + 4096 i log(~1) + 1.61803 [- £ ((-0.8889 +2.5142 log(- 1}+J

1 3z
[E (—0.BB89 + 2.5142 z}nJ 1.61803 - 4096 7 - 276 - 320 - 384 -89 =

1 32
~1069 — 4096 cos '(-1) + 1.61803 [E (~0.8889 + 2.5142 i) cos™ (- l}]

Series representations:

1 3z
[E (—0.8880 +2.5142 1}}1’] 1.61803 - 4096 r — 276 — 320 — 384 - 80 =

I © 1k TP
-1069 — 16 384 )_‘ +2.43703 %107 (0.353552 - i*? 2‘
E1+2k ~ 142k

1 c]
[6 (-0.BBB9 +2.5142 z}nJ 1.61803 - 4096 7 — 276 - 320 - 384 -89 =

ke

+

1069 - 4096 | -2 + 2 %
k%{ [Zk]
32

o
2.03305x 107" (—~0.8889 + 2.5142i°% | -2 + 2 L

e [Ekk J

2
1.61803 - 4096 r - 276 — 320 - 384 - 89 =

1 3
[6 (—0.8889 +2.5142 i)

o

i)

“ sintk x
~1069 - 4096 |x + 2 2‘ '+ 2.03305 x 10729
k=1 k

i 32
= osingk x :
(—0.8889 + 2.5142 52 [x+22‘ E }] for rand x>0
k=1
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Integral representations:

1 32
[E (—-0.8889 + 2.5142 !Hr} 1.61803 4096 7 — 276 — 320 - 384 - 80 =
1
B

-1069 - 8192 f‘” dt +0.00567416 (0.353552 — i)°~ U "
w0

0 1+i2

3z
dtJ

1 3z
[E (—0.8B89 + 2.5142 !}}TJ 1.61803 - 4096 7 - 276 - 320 - 384 -89 =

o] Sj.n[f'ﬁ
-1069 - 8192 f
Jo

t

dt +0.00567416 (0.353552 — i)~ U

oo SINU(E) 32
e“’}
0

1 32
[E (-0.8880 + 2.5142 mrJ 1.61803 - 4096 7 - 276 - 320 - 384 -89 =

1 2 T 32
-1(:69—15384[ V1-t? dt +2.43703x 107 (0.353552 -IFEU V1-¢ Jt}
i w0

Note that we have obtained various very similar results:

73489; 73491; 73490.96875; 73489; 73489.5; 73491.2
Performing the average of these values, we obtain:

(73489 + 73491+ 73490.96875+73489+ 73489.5+ 73491.2)/6 =
=73490.1114583...

Thence, we have the following mathematical connection:

1
< 8 (73489 + 73491 + 73490.96875 + 73489 + 73489.5 + 73 491.21)

_ = 1
/13 N exp {/ da (_WPSDPE)} |BP;'NS + \

= —3927 + 2 =

[[dX“]exp { [da' (-ﬁnxwﬂx#)} | 2, X =0
: ! dus i

13f
-3927 +2 V 2.2083717437 - 10°° + 2.0823329825883 - 10°°

=73490.8437525.... =

56

= 73490.1114 ...



=z (A(r) % B(lr) (_ qb(lr)) % e/\l(r)) =z

1 1
—0.000029211892 - [_ J
N 0.0003644621 |\ 0.0005946833) 0.00183393 | —

= 73401.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

[ m<fe-())

\ <) QouT) Qog X) % + (¥ (log Ty + 'R (log 1)) 7™}

mplﬂss /

a (M) Va—i(rt) [
2 S BT [de < w

7.9313976505275 x 108
/(26 X 4)%2 =24 = 26x47 -24 = 73493.30662...

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general
asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function

connected with Dirichlet series.
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Forv=y; u=z and f° = f%f*=-1 f'¥/f® =1, we obtain:

y-z = SAS*11+T75/2%-1/x N 5+1572*-1/x"6-1/x"7
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Input:

T x(-1) 15%x¢1) 1
3
¥y-z5=5 =11+ + e
x° x5 x7
Result:
1 225 5625
J_r_z:——q——— +343?5
X x5 x
Alternate forms:
1 225 5625
T +y-34375 =z
x7 b x
34375 x" 56252 -225x-1
¥-== 7
25x(25x(55x° -9)-9)-1
-}r 0 z = Ll
X
Solution:
x y-34375x7 +5625x% +225x +1
x+0, z= 5
X
Integer solutions:
x=-1, z=y-39776
x=1, z=y-28524
Implicit derivatives:
dxiy, g) X0
dz  7+1350x+28125x2
ax(y, ) x®
dy  7+1350x+28125x°
i
¥ix, 2 A
Fide
dyix,z) 7+1350x+28125x°
ax x®
3
azix, ¥) 5
ay
az(x, vy  7+1350x +28125x°
ax x®

y-39776 = (1 + 225 x + 5625 x*2 - 34375 x*7 + x7 y)/x7

Input:
1+225x+5625x% —34375x" +x’ y

7
X

__}"—39??5:

Alternate form assuming x and y are real:
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1
5401 x® 4+ 5625 x +— + 225 = 0
X

Alternate forms:

1 225 5625
_}’—39?’?5: e
X x6 IS

225x(25x+1)+1

+y-34375

y-39776 =

+y-34375

=
L

X

Real solutions:
r=-1

x = -0.0349071
x = -0.00509288

Complex solutions:
x ~ -0.303495 - 0.958968

X = —0.303495 + 0.058068 ;
x = 0.823405 — 0.502668 ;
x = 0.823405 + 0.592608 ;

Implicit derivatives:
axiy)

ay

Forx=-1

y=39776+ (1 +225 *-1+ 5625 - 34375 *-1 -y)/-1

Input:
1
¥ = 39??6+—1 (1+225.(-1)+5625-34375-(-1)-»)

Result:

True

y-39776+ (1 + 225 *-1 + 5625 - 34375 *-1 - y)/-1=0

Input:
1
y-39??6+—1 (1 +225:x(-1)+ 5625 - 34375 x(-1)-y) = 0

Result:
2y -79552 =0
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Root plot:

50000 |

T

|
BOOO0  -40000 - 20000 ; 20000 000 BOO00
50000 | x’//

-~
-~
|

1 Qeon |

/ 150000 |

et 200000 |

Alternate form:
2(y-39776)=0

Solution:

39776-0 = 5/A5* 1 14+75°2%-1/(-1)\5+15/2*-1+1

Input:
g 752 w=1) ..y
30776 -0=5" 11+ +15° = (-1y+1
-1)°
Result:
True
Left hand side:

39776 -0 =39776

Right hand side:
75% -1y
5

50 %11+ $+15° (~1)4 1= 38776

(—1)
Now, we have that:

((5AS*11+7572*-1/(-1)N5+1572*-1+1))*2-4096-2048+64+16+4

Input:
752 «(-1)
17

+15% % (-1)+ 1|2 —4096 — 2048 + 64 + 16 + 4

Result:
73492

73492
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Thence, we have the following mathematical connection:

. 72 x(-1) _ 4
5" =11+ = +15 [—l}+l] 2-4006-2048 +64 + 16+ 4
(-1) =73492 =
/13 N exp Ud& (_ﬁpinpiﬂ Br)ys \
= —3927 + 2 ; =
[[(iX“]exp{/da (—anvlpﬂxp)} | X#, X =0,
J :

13 50 50
—-3927 + 2 "u'l 2. 2083717437 - 1077 + 2.0823329825883 - 10

=73490.8437525.... =

- (A(T) % B(lr) (‘ qb(lr)) % eA1<r>) =

1 1
-0.000029211892 [— ]
= 0.0003644621 \ 0.0005946833) 0.00183393 | =

— 73491.78832548118710549159572042220548025195726563413398700...

= 73491.7883254... =

A )

\ <A {<%1+gr )m (log 7') (log X)%8 -} (2™ (log Ty - &3 hy (log T)™") T‘El} /

A i
¥ _—:}5 B i [t & \/

Az pl-€s

7.9313976505275 x 108
/(26 X 4)2 =24 = (26 x4 - 24 = 73493.30662...
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Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general
asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function

connected with Dirichlet series.

The above expression, can be calculated also as follows:
y-z = SAS*FL1+T7572*% 1 /xN5+1572%1/x76-1/xT

Input:

1 11
y-z=5+11+75" — +15°« — - —
x x® X

Result:
1 225 5A25
Jr_z:——'?-f—&-i- 5 +343?5
X X X
Alternate forms:
1 225 5625
R +y-34375
X X X
1 225 5625
—'?+J,l’:—6+ +Z2+ 34375
X’ X X

34375 x7 +5625x% +225x -1

Y—-z= x?
Solution:
x y-34375x" -5625x% -225x+1

x+0, z= -
P

Integer solutions:

x=-1, z=y-28976

x=1, z=y-40224

Implicit derivatives:

ax(y, ) x

d%  —7+1350x+28125 x*
ax(y, ) x®

dy  7-1350x-28125 %2
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dyix, )
oz
dyix,z) 7-1350x-28125x7

ax P

azx, ¥v)
ay

=1

dzix,y) -7+1350x+28125x7

ax P

y-40224 = (1 - 225 x - 5625 x"2 - 34375 x7 + x7 y)/x™7

Input:
1-225x-5625x% -34375x" +x’ y

7
¥

y-40224 =

Alternate form assuming x and y are real:

1
5849 x5 + = _ 5625 x + 235
X

Alternate forms:

1 225 5625
_:l-r—4|:|224.— e e A

X I6 IS

+y-34375

1-225x(25x+1)

-
L)

¥y 40224 = +y-34375

X

Alternate form assuming x and y are positive:
5849 x7 +1=225x(25x+1)

Real solutions:

x=1
X = —0.044037
X = 0.00403701

Complex solutions:
x = —0.794535 - 0.583357

x = -0.794535 + 0.583357

x = 0.314535 - 0.94387 |
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X = 0.314535 + 0.94387 |

Implicit derivatives:
ax(y) 0

ay

y-40224 =-34375 + (1 - 225 (1 +25 ) +y

Input:
y-40224 = 34375 +(1-225(1 +25) +y

Result:

True

34375+ (1-225(1 +25)) +y=0

Input:
-343754(1-225(1+25)+y =0

Result:
y-40224 =0

Root plot:

L
40000 20000 I 20000 Qa0

20000 | /

4000¢

GOO00 |

BOOOO |

Solution:
y = 40224
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40224%2-(64"2+64*4*8+64*8+64*4-+8%4-+16)

Input:
402242 (64" +644.8+64.8+64.4+8.4+16)

Result:

73488

73488

Now, we have that:

For x =-1 and X = (¥*/¥%), we obtain:
0=1-5*X
5X=1

5X-1=0

-
=

X = (P9 =1/5
v=y,u=2z; v=40224; u=0

We have that:

-40224 - (1-5%1/5)*((11-20%1/5+25%(1/5)"2)) = -40224

Input:
1 1 1

-40 224—[1 ~5% —][11 ~-20x = +25 {—]z] =-40224
5 5 5
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Result:

True

-40224 = -40224; 40224 = 40224

And:

(((1+0-40224)/25))"1/3

Input:

1
{/— (1+0-40224)
25

Result:
V—a40223

52/3

Decimal approximation:

5.858882942382027865298830809587725142144433020849672873689... +
10.147882093180587018347054869605722909586888687249430612018... ¢

Polar coordinates:
r=11.7178 (radius), @8 =60° (angle)

11.7178 result very near to the black hole entropy 11.8458

Alternate forms:

y—201115
5

root of 25x° +40223 near x =5.85888 + 10.1479 i

V40223  iv3 V40223
2 52,!'3 e 2 53,!'3
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1/(((1+0-40224)/25)))*1/3

Input:
1

{1—1 (1+0—40224)
23

Result:
(=5

V40223

Decimal approximation:

0.04267025002181044979262887140046482427577369945595943074. .. -
0.07390704100944269351090280626296223509316942160101431505...

Polar coordinates:

r o= 0.0853405 (radn g = -h0°

0.0853405

Alternate forms:
(—201115)%3
40223

(((1/(((1+0-40224)/25))"1/3))"1/64

Input:

|I 1
Gi': f" 1 (1+0-40224)

Result:
192|_ 1
40223

—

QEJII-S

Decimal approximation:

0.9621464023344880154486574313176803411252001447397312689._.. +
0.01574448881057173225038021685401795511252820425883944368...
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Polar coordinates:
r = 0.962275 (radius), @=0.9375° (angle)

0.962275 result very near to the value of the following Rogers-Ramanujan continued
fraction:

=1- — =~ 0.9568666373

and to the spectral index ng and to the mesonic Regge slope (see Appendix)

Alternate forms:

4022311192 195
40223

N5 cas{é] SN E sin{i]

192
+

1940223 %320 223

Page 242

For x =0.00403701, we obtain:
57+14*1/(0.00403701)*7+1/(0.00403701)"8-1

Input interpretation:
1 1

57 +14 =« +
0.004037017  0.00403701°8
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Result:
1.4976087076088711276660815036600084207451154706750441 ... = 10

1.4976087... * 10"

289+126*1/(0.00403701)7+19*1/(0.00403701)"8+1/(0.00403701)"9-1

Input interpretation:
1 1 1
289 +126  ——————— + 19 + s-1
0.004037017 0.00403701°  0.00403701°

Result:
3.7877827920479735372937110238941005416858226535497303... x 10%!

3.787782792... * 10°!

3.78778279204797353 x 10721 / 1.497608707698871 x 10*19

Input interpretation:
3.78778279204797353 107!

1.497608707608871 - 10'°

Result:
252.9220598528728105936171790617321567508409163378235206521...

252.922059...

(3.78778279204797353 x 1021 / 1.497608707698871 x 1019)*1/11

Input interpretation:

|
11I| 3.78778279204797353 107!
\ 1.497608707698871 10'°

69



Result:
1.653687095030971...

1.653687.... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

1/(((3.78778279204797353 x 10721 / 1.497608707698871 x 10°19)))*1/512

Input interpretation:
1

512 3.78778279204797353 102!
140760870 7608871 - 101¥

Result:
0.080251384111376078...

0.98925138.... result very near to the dilaton value 0.989117352243 = ¢

! ’ ; !
- ! . 2 { -
- \
v ™

57+2%773*(0.00403701)"7+774*(0.00403701)"8-1

Input interpretation:
57+2:7° . 0.004037017 + 7* < 0.00403701% -1

Result:
56.00000000000001215727730954087175619516546307300143728263. .

56

289+18*773%(0.00403701)"7+19*774*(0.00403701)"8+7"6*(0.00403701)"9
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Input interpretation:
289 +18 - 7° . 0.004037017 + 19 - 7* - 0.00403701° + 7% - 0.00403701°

Result:
280.0000000000001111428357713006231440530352660377074291756...

289

((((1/2(((289+18*73%(0.0040370 1) 7+19%7°4*(0.00403701)"8+7°6*(0.00403701 )"
MMN((57+2%73%(0.00403701 Y 7+774%(0.00403701)78-1)))))))*1/2

Input interpretation:

|
I| 1 280+18-7%.0.004037017 + 19 - 7* . 0.00403701% + 7% . 0.00403701°
\ 2 57 +2+7%.0.004037017 + 7* -~ 0.00403701% -1

Result:
1.60634901028921585018...

1.606349.... result very near to the elementary charge

In conclusion, we have that, from the multiplication of the two previous results, we
obtain:

1/10M(((57+2%723%(0.00403 701~ 7+774%(0.00403701)8-1)))*(((
289+18*73%(0.00403701) 7+19*7°4*(0.0040370 1) 8+7°6*(0.00403701)"9)))

where f=1/10"

Input interpretation:
1 3 7 8
E[SFHZ 7%+ 0.004037017 + 7* - 0.00403701° - 1)
[239+13 7° % 0.004037017 + 19 % 7% x0.00403701% 4 78 D.DD4DE?Dl'°}

Result:
1.618400000000000973745194565274018485204823518738061318220...
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1.6184...

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

[L/((((1/2(((289+18*773%(0.00403701 Y~ 7+19%774*(0.0040370 1) 8+7/6*(0.0040370
DAON((5T+2%773%(0.00403701 Y\ 7+74%(0.00403701)*8- 1)) 1/2]*1/32

Input interpretation:

1
3 1 289418 7% .0.004037017 419 7% .0.00403701% 47 0004037017
2 574273 .0.004037017 +7+ -0 004037018 -1

Result:
0.0852077766887614314860. ..

0.985297776... result very near to the dilaton value 0.989117352243 = ¢

Foru=v=1, we obtain:
((7(1+H5+7)H(1+7+T7)*sqrt(4+21+28))))-2

Input:

{?(1 5+ +(l+7+7 4421 +28]—2

Result:

89 + 154/ 53
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Decimal approximation:
198.2016483392077740664595373729054919066650452386471615756...

198.201648...

Minimal polynomial:
x* - 178 x - 4004

Note that:

289 -56=233; 198.201648 —56 =142.201648; 233/142.201648 =

2
= 1.63851828215 = {(2) = = = 1.644934 ...

6

We note also that:

((1/(1.63851828215)))"1/512

Input interpretation:

512|,'|I 1
V 1.63851828215

Result:
0.999036026743384. ..

0.999036... result practically equal to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™V
ﬁ =1- e“"”‘/g = 0.9991104684
-p+1 1+—e_w§
1+ie' 45 -1 &
e—4;h/§
1+
I+...
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Page 233

Forp=2; o=2(2+2)/(14+2%2))"3 = 1.024 B = 2/3%(2+2)/(142*2) = 6.4
1 — o= (142)((1-2)/(142%2))"3 =-0.024 1 — B = (1+2)"3*((1-2)/(142*2)) = -5.4

1-(((6.4°3(-0.024)"3)/(1.024(1-6.4))))*1/8

Input:

- 6.4% (-0.024)°
1.024(1 - 6.4)

sqrt((((((1+sqrt(1.024*6.4)+sqrt(-0.024*-5.4)))/2))))

Input:

J % (1 +41.024-6.4 +4 —ﬂ.324x{—5.4})

We have that:



(((((((1-(((6.4°3(-0.024Y3)/(1.024(1 -
6.4)))M/8)))*((sqrt((((1+sqrt(1.024%6.4)+sqrt(-0.024*-5.4)))/2)))))

Input:
gl DO Jl 1+4/1.024-6.4 +4-0.024.(-5.4
- — — |1+ 1. A 44 0. ({—5.
1 1.024(1-6.4) 2{ % A ’)
Result:
0.9891621...

0.9891621.... result practically equal to the dilaton value 0.989117352243 = ¢

For:
a=2(2+2)/(142%2)"3 = 1.024 B =2/3*(2+2)/(1+2*2) = 6.4

1 —a=(1+2)((1-2)/(1+2*2))"3 = 0.024 1 — B = (142" 3*((1-2)/(1+2*2)) = -5.4
we obtain:

2%((((1.024%6.4%(-0.024)*(-5.4))))*1/8

Input:
24 1.024 6.4 (-0.024) - (-5.4)

Result:
1.95959. ..

1.95959.... result practically near to the mean value 1.962 * 10" of DM particle
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1/2%2((((1.024%6.4%(-0.024)*(-5.4))))*1/8

Input:

W1
- 24 1.024 - 6.4 (-0.024) - (-5.4)

Result:
0.979706. ..

0.979796... result near to the value of the following Rogers-Ramanujan continued
fraction:

e_% e ™V
7 =1- R =~ 0.9991104684
-p+1 1+—e_wg
1+ie* 45" -1 I+
e—47r«/§
1+
1+...

and near to the dilaton value 0.989117352243 = ¢

2%((((-0.024)*(-5.4))))"1/8

Input:

2% _0.024.(-5.4)
Result:

1.549193...

1.549193...

And, inverting the formula, we obtain:

L((2*((((-0.024)*(-5.4))))"1/8)))
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Input:
1

29 —0.024 «(-5.4)

Result:
0.6454072. ..

0.6454972...
And:

(((L2*((((-0.024)*(-5. ) 1/8))))))(1/(24/2))
Input:

2a 1
- i S
\ 24 -0.024(-5.4)

Result:
0.06417944

0.96417944.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

T

e’ e ”

=1- — = (0.9568666373
\/(¢—1)\/§—¢+1 1+e—_3”
1+ © ;
e—ﬂ'
1+
1+...

to the spectral index ng and to the mesonic Regge slope (see Appendix)

2%((((1.024)*(6.4))*1/8

Input:
24 1.024 .64

77



Result:
2.5208232...

2.529822... result very near to the inflaton (dilaton) mass 2.53

4%*sqrt((((1/2(((1+sqrt(1.024*6.4)+sqrt((-0.024)(-5.4)))))))))

Input:

I 1 f f |
4,“;' - (1+¥1.024:6.4 +v-0.024(-54) |

Result:
5.6

5.6

From the below four results obtained:
5.6; 2.529822; 1.549193; 1.95959
We have the following expressions:
(5.6 - 2.529822 +1.549193 + 1.95959)

Input interpretation:
5.6 -2.529822 + 1.549193 + 1.95959

Result:
6.578961

6.578961 result very near to the value of reduced Planck constant 6.58 without
exponent

And:

(5.6 - 2.529822 +1.549193 + 1.95959)*1/4
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Input interpretation:

1
(5.6 —2.529822 + 1.549193 + 1.95959) 4

Result:
1.64474025

2
1.64474025 = {(2) == = 1.644934 ...

6

Multiplying the four results obtained, we have:
(5.6 *2.529822 *1.549193 * 1.95959)

Input interpretation:
5.62.520822 » 1.549193 » 1.95959

Result:
43.007940046201244784

43.007949...
(5.6 * 2.529822 *1.549193 * 1.95959)*1597+((4181+610+13))
Where 1597, 4181, 610 and 13 are Fibonacci numbers

Input interpretation:
(5.62.529822 - 1.549193 » 1.95959) » 1597 + (4181 + 610 + 13)

Result:
73487.694626783387920048

73487.694626...

We note that, from the following formula concerning the 'Sth order' mock theta
function psi_1(q). (OEIS — sequence A053261)

sqrt(golden ratio) * exp(Pi*sqrt(n/15)) / (2*5°(1/4)*sqrt(n))
we obtain, forn =69 [69 = 64+5 =47 + 18 + 4 (Lucas number)]
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sqrt(golden ratio) * exp(Pi*sqrt(69/15)) / (2*57(1/4)*sqrt(69))

Input:

—_—

EXP[}T \fl f—‘: ]

\I/; iy W
2¥5 v 69

# iz the golden ratio

Exact result:

' D |'_
1“1.;';33_-'5 m \I 5113
2 V5
Decimal approximation:
43.20739184232318277413818553313812361467380250463695690932...

Property:

| pErT |
[ 23
eV 23/5 m &
2]

: i1s a transcendental number
245

Alternate forms:

|
||L[5+\'E] f"'ll?"'s”

1
2‘1590

[ w5
138 !

2V5

Series representations:

s ' — A e e -1 (<L), @-z0F 5~
Ve EXP[}T\J 'i"—': ] Exp[;r Voo Zi, z.kk!s - R z.kk!
Vi - FRTURUTOND: ) LS (o g |
2V5 v 69 25 3 w1 i

AL = |
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ﬁexp[n\/%]
275 /69

[ (=)
explim exp
2

1 ,"'l

arg[zs—3 —1‘}
2

T exp[ur
k=0

]ﬁi[l}[ 1‘} W }]

k=0 k!
4 arg(69 —x) 1y & 1F 69 -x* x* (-7),
g5 exp[zﬂ—ﬂz B
2.?1' b k!

' exp[fr & ]

13

295 v/ 69

e e +Harg] ==- -':r1‘3“-"[1]' 1 = I ¢
[expn[zn]lzl 2| 2z iz m)| Dlzl:ll 2 2z /12 I]Z‘ { 2}.!:[5 5o | zn]

k!
k=0
( 1 ]_“2 SR 12 |ar g 69—z W2 m)]+1/ 2 [z gld—=q 2w
i Zg
En

o (-1f(-2) #-20) 75 ]

@ (-1F(-3) (69 -z0) za“]

5y o

2 T

k=0

(((sqgrt(golden ratio) * exp(Pi*sqrt(69/15)) /
(2*%57(1/4)*sqrt(69)))))*1597+(((64*4+8)*(13+4)))

Where 1597, 8 and 13 are Fibonacci numbers

Input:

e exp[;r \/%]

A 1597 +(64 4 + 8)(13 + 4
2y5 4 69

# iz the golden ratio

81



Exact result:
1597 ¢V \f £

’ + 4488
25

Decimal approximation:
73490.20477219012289029868229642158341263406259990522018419...

73490.2047721...
Property:
1597 V25 [
Ve
4488 + : i1s a transcendental number
245

Alternate forms:

|
1597 | 1 o
4488 + — H@[Sﬂg]ﬂ '

| PSR
159?\{ Fls (1++/5) V25
4488 +

2Y5

f p—
6193440 + 1597 - 534 \J 138(1+ ﬁ} eV 235 m

1380

Series representations:

159?‘-"'? Exp[?r,ll ?—? ]

2Y5 69

o {(—T1)° ['El}k (69 - z0 ) z5°

+(64 4+8)(13+4) =

— 3/4
44880 )’ T +1597 - 5
k=0
ki 1Yy (23 k& ki 1) k
I a1 0 i X U
a ;
o k1 £ k! /

3 1 G Lk _—k
0 @ (-1) [_2}k[69 za)* 2 L
2‘ Y ror not ([lZger ahd -
k=0
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1597V ¢ exp[;r \/E]

15
2V5 69

+(64 4 +8)(13 +4) =

arg(69 - x}” w (-1 (69 - x)f x7* {_ l}k

44880 Exp(ur L
2m k!
k=0
; argigp — x grEl ==X
1597 . 534 Exp(z i {%J] exp|r EXp[r}T {2 } A x
m T

ot e N G
k! /

k=0 k=0

[ arg(b9 — x) |y o (—-1)* (69 - x)* x* [_El}k
. EXP(INI ”Z for (2

Randx <0
2 s k!

1597V ¢ exp[n \/E]

15

2¥5 69

[ 1 J—l,-'z |arg(69—zn W2 m))

+(064 4 4+8)(13+4) =

-1/2 [ar gl B9 —zn W2 m)
Ealy

ity

' ' 12 ok ok
44880 [i]llemgmg_zm‘zm zé-"zlmgﬂﬁg'—zmﬁznu e, [ 2}.1.; (69 —zp)" =g .

oty k'

k=0

1y |ae({ Bz )fzm| 12(14arg{ 222 )fizm])
1507 534EXIJII'[—]|I |avg( 20 ) fi2m)| . (14]arg( 220 )2 m)
5

k l 22 _ ; .
w (1) [_2 [5 ZD} ZD ( 1 Jll.zlalg'-:wﬂ—zm.-izﬂl zl.l'E [argig—zn W2 ]
=ty i
o (-1F [— El}k (69 - zg)* =g~

k!

k=0

Thence, we have the following mathematical connection:

((5.6-2.529822 - 1549193  1.95959) - 1597 + 4181+ 610+ 13)) = 73487.694626 =
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T—

= |
VY235 n &
1597 ¢ \/ s
+ 4488

4

= 2v5 = 73490.2047 =

N~

(13 N exp Ud}:‘r (—ﬁP?DPE)} | Bp)xs +
= —3927 + 2 _

[ e [ a5 (—ggpxepiee) e x - 0>NS/
\

13 50 50
-3927 +2 *u'l 22083717437 - 107 +2.0823329825883 - 10

=73490.8437525.... =

=z (A(r) % B(lr) (_ gb(lr)) % e/\l(r)) =z

1 1
~0.000029211892 [- J
= 0.0003644621 | 0.0005946833 ) 0.00183393

— 73401.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

[ s {e(—(4))] 3 38 snwofus

G ASpl-e: )/

k <H{(pe | (log T) Qog X)*# -+ (&5 (log Ty -+ &R} (log 7)) T}

7.9313076505275 = 10®
/(26 % 4)? —24 = (26 47 - 24 = 73493.30662...

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general
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asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function
connected with Dirichlet series.

Now, we have that:

Page 239

for

o =2((2+2)/(1+2*¥2))"3 = 1.024 B=2"3*2+2)/(1+2*2) = 6.4

1 —a=0+2)((1-2)/(1+2*¥2)"3 =-0.024 1 —B=(1+2)"3*((1-2)/(1+2*2))=-5.4
we obtain:

1-2°(1/3)*(((((6.475(-5.4)75))/((1.024(-0.024))))))"1/24 — 47(1/3)*(((((6.4°5(-
5.4Y°5))/((1.024(-0.024)))))*1/12

Input:

6.4° (-5.4)° 6.4° (-5.4)°
1_5‘/;24 ( ) %qlij ( )

LUE4/{—Dﬂ24}-_ 1.024 . (-0.024,)

Result:
-11.53550828979774641535360280540085457162372402058129074464 ...

-11.5355082897977464153536 / sqrt[1-3*(((16*1.024%6.4*(-0.024)(-
5.4) 1/6)+(((16%1.024%6.4%(-0.024)(-5.4)))"1/3)]

Input interpretation:
11.5355082897977464153536

Jl-ﬁf 16+ 1.024 « 6.4 - (=0.024) ~ (=5.4) + 16~ 1.024 - 6.4 (~0.024) - (-5.4)
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Result:
10.3260... i

Polar coordinates:
r = 10.326 (radius), &= 90° (angle)

10.326

Now:

10.326*((((1+sqrt(1.024%6.4)+sqrt(-0.024%-5.4)))))/2

Input interpretation:

10.326 [% (1 +v1.024-6.4 ++-0.024(-5.4) ]]

Result:
20.23896

20.23896

5/10.326*((((1+sqrt(1.024%6 4)+sqrt(-0.024*-5.4)))))/2

Input interpretation:

5 1

Result:
0.949060623668409839240751501065272128607398799147782297114...

Repeating decimal:

0.9400606236684008392407515010652721280607308790147782207114 ..
(period 430)
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0.9490606236684.... result very near to the value of the following Rogers-
Ramanujan continued fraction:

=1- — =~ (0.9568666373

And to the inflaton value at the end of the inflation 0.9402 (see Appendix)

1-+47°(1/3)(((((1.024)75%(-0.024)5)))/((6.4(-5.4))) /12

Input:
3 |I 1.024° (-0.024)°
1+ 4 12
‘q 5.4 (-5.4)
Result:

1.252262010064803514388581600215084645061775120443318151338. ..
1.2522620100648....
((((THA3)((((1.024)15%(-0.024) 5))((6.4(-5.4)))) 1/12))))-(30/1072+3/10°3)

Input:

|

a— | 1.024° (-0.024y° 30 3

1+ 4 12 -[—+—]
\ 6.4 (-5.4) 10 10°

Result:
0.949262010064803514388581600215084645961775120443318151338...

0.9492620100648.... result very near to the value of the following Rogers-Ramanujan
continued fraction:
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=1- — =~ (0.9568666373

1+...

And to the inflaton value at the end of the inflation 0.9402 (see Appendix)

1+1/(5(1.2522620100648 - 0.9490606236684))

Input interpretation:
1

1
N 5(1.2522620100648 - 0.9490606236684)

Result:
1.659627590681671950948700584976407464428121318352722534734...

1.65962759068..... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

And:
(((1/(5(1.2522620100648 - 0.9490606236684)))))"1/8

Input interpretation:

|' 1

B
‘HI 5(1.2522620100648 - 0.9490606236684)

Result:
0.9493103902436. ..

0.9493193902436.... result very near to the value of the following Rogers-Ramanujan
continued fraction:
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=1- =y =~ (0.9568666373

1+...

And to the inflaton value at the end of the inflation 0.9402 (see Appendix)

Ramanujan’s mathematics applied to cosmology

From:

Higgs-dilaton cosmology:
An inflation- dark-energy connection and forecasts for future galaxy surveys
Santiago Casas, Martin Pauly, and Javier Rubio - arXiv:1712.04956v3 [astro-

ph.CO] 21 Feb 2018

From

1 —de—2v4e? — 20— 2k

S = 1+8k (20

|| =~ |Ke] =~ 1/6

60000

— HD theoretical
N HD - MCMC

0.000 0.001 0.00z2 0.003 0.004 0.005
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We obtain, for ¢ = 0.0013 and k = 1/6 , we obtain:
(((1-4*0.0013-2*sqrt(4*0.001372-2*0.0013-2/6)))) / ((1+8/6))

Input:

.'
e D.sz-z“,'ﬂr 0.00132 -2 D.Dma-%

T
&

Result:
0.42634286... -
0.40670201. . ¢

Polar coordinates:
r = 0.654654 8 = -49.3641°

0.654654 result very near to the value of the following Rogers-Ramanujan continued
fraction:

3

e Z 1 ~ 2.0663656771

(21 + 1)1 1+ 1

‘/%erfc(%}z 0.6556795424

Note that: 1+0.654654 = 1.654654;

Continued fraction:
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Possible closed forms:

3
: +VI' E = 1.6546536707

From:

LA sinh? (4¢N,)

For ¢ =0.0013; N«=60 and &.s/ VA= 50000, we obtain:

(((sinh"2(4*0.0013*60)))) / (((1152*Pi*2*5000072*0.0013"2)))

Input:
sinh®(4 - 0.0013 - 60)

1152 »* - 50000° - 0.0013°

Result:
2.09304... « 107°

2.09304...%10”

Alternative representations:

1
sinh®4  0.0013  60) [csx:h-:El.BlE]

}2

1152 2 50000% 0.0013% 1152 0.0013% 500002 A2

91
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sinh?(4 - 0.0013 - 60) (5 (- Bz +e**2))

1152 » 50000 - 0.0013% 1152 - 0.0013%  50000° »°

i 12
sinh2(4 - 0.0013 - 60) e

115272 50000% 0.0013%2 1152 0.0013%2 500002 52

Series representations:
094321 &

1.02728 x 1077 v
sinh®(4  0.0013  60) % Zk-1

1152 #° 50000°  0.0013° T

(zk):

sinh®@4  0.0013  60) 8.21828 x 1077 (I I1,24(0.312))

1152 »* 50000  0.0013% n
142k
, 2.05457 m-?[ o0 &]Z
sinh4  0.0013  60) : L0 {122k
11522 50000% 0.0013% s
And:

[(((sinh"2(4*0.0013*60)))) / (((1152*Pi*2*50000/2*0.00132)))]*1/(64"2)

Input:

|
MEI| sinh®(4 -+ 0.0013 - 60)
\ 1152 % .50 0007 ~0.00132

sinhix) is the hyperbolic sine function

Result:
0.995132818...

0.995132818.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e Vs e ™V
\/g =1- R = 0.9991104684
-p+1 1+—e_3ﬂﬁ
143 (p5‘{/5_3 -1 1o
e—47r\/§
1+
I+...
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From:

ns =1 — 8ccoth (4eN.) | (29)
o, = —32 ¢ esch® (4¢N,) | (30)
We have:

1-8*0.0013 coth(4*0.0013*60)

Input:
1 (8 0.0013) coth(4 » 0.0013 » 60)

cothix) is the hyperbolic cotangent function

Result:
0.9655920...

0.9655920.... result very near to the spectral index ng and to the value of the
following Rogers-Ramanujan continued fraction:

T

& y
© —1-  ~0.9568666373
(¢_1)J§_¢+1 1+e—_3ﬂ_
1+—° 7
e—/t
1+
1+..

Alternative representations:

2
1-coth(4 0.0013 608 0.0013=1-0.0104 [1 - —]
_1 4 0624

1-cothi4 0.0013 60)8 0.0013 =1-0.0104:coti0.312 5

1 -cothi4 0.0013 60)8 0.0013 =1+0.0104:coti-0.31245)

Series representations:

[t
1-coth(4 0.0013 60)8 D.DDlB:l.DlD4+D.DEDEZq2k for g = 1.36615
k=1

1
44 + k2 »*

1 -coth(4 0.0013 60)8 0.0013 = 0.966667 —0.0064896
1 0.0973

)
A l
1 —coth(4 - 0.0013 - 60)8 - 0.0013 = 1 - 0.0032448 L 2 2
0.097344 + k

k==
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Integral representation:

0.312
1 -cothi4 0.0013 60)8 0.0013 =1+0.0104 { csch(t) dt

im
2

If we put 0.9568666373, that is the value of the above Rogers-Ramanujan continued
fraction instead of 0.9655920 as solution of the above equation, we obtain another
value of Nx. Indeed:

1-8*0.0013 coth(4*0.0013*x) =0.9568666373

Input interpretation:
1-(8-0.0013) coth(4 - 0.0013 x) = 0.9568666373

cothix) is the hyperbolic cotangent function

Result:
1-0.0104 coth(D.0052 x) = 0.956867

Plot:

t I — N <l [l %] | -l i '] .- ¥
naot| 1-0.0104 coth(D.0052

|| o Eh R
| Q5RBAT

400 200 f 200 400

Alternate forms:

-0.0104 (coth(0.0052 x) - 96.1538) = 0.956867

0.0104 cosh(0.0052 x)
j o = 0.956867
sinh(0.0052 x)

-0.0104 csch(0.0052 x} (cosh(0.0052 x} — 96.1538 sinh{0.0052 x}} = 0.956867

Alternate form assuming x is positive:
coth(0.0052 x) = 4.14744

Alternate form assuming x is real:
0.0104 sinh(0.0104 x)

1 - cosh(0.0104 x)
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Real solution:

47.2991

Solution:
X =(192.3081)(3.14159 n+(-0.245955i)), neZ

We note that the result is different from the range of N that is 60-62, also if
0.9655920 and 0.9568666373 are very near. This last value, i.e. the Rogers-
Ramanujan continued fraction, could provide a value more near to physical reality

Multiplying by 35 = (34+29+7)/2 the following expression, we obtain:
35((((47.2991/(((1-8*0.0013 coth(4*0.0013*47.2991))))))))
Note that we have put 47.2991 also as numerator of the internal fraction

Input interpretation:
47.2991

35
1-(8-0.0013)coth(4-0.0013 - 47.2091)
cothix) is the hyperbolic cotangent function
Result:
1730.003177801177106232400642840610813567050056273027300078. ..
1730.09317789...

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

Alternative representations:
35 - 47.2991 1655.47

1-(8 0.0013)coth(4 0.0013 47.2001} 1-0.0104;cot(0.245955 )

35 47.2991 1655.47

1-(8  0.0013)coth(4 - 0.0013 - 47.2991) 1+ 0.0104 i cot(-0.245955 i)
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35 47.2991 1655.47
1-(8 0.0013)coth(4 0.0013 47.2091) 1_|:|_|:|1|:|4[1+ 2

4 0491911

Series representations:
35 47.2991 79580.8

1-(8 0.0013)coth@ 0.0013  47.2991) 48.5769 + L:J )
-1

Ior .2 FidRg

35 47.2991 323595.
1-(8 0.0013)cothe4  0.0013 47.2991)  _187.205+ %" ——L1
k=1 o poeodog k2 52
35 47.2001 1655.47
1-(8 - 0.0013)coth{d - 0.0013 - 47.2991) 1-0.00255794 3 " —_—
k=— 0060404 42 2

We have that:

-32*0.001372 csch”2(4*0.0013*60)

Input:
~32.0.0013% csch®4 - 0.0013 - 60)

cachix) is the hyperbolic cosecant function

Result:
-0.000537874 ...

-0.000537874...

Alternative representations:
~32  0.0013% csch®i4 - 0.0013  60) = —32 - 0.0013? (i csc(0.312 i)

~32 0.0013° csch®4  0.0013  60) = -32  0.0013% (—i cse(=0.312 i

0.312
-32  0.0013°% csch®i4 - 0.0013 - 60) = -32 - 0.0013° [ﬁ]z

-1+e

Series representations:

fi)
A l
-32  0.0013% csch®i4 - 0.0013 - 60) = —0.00005408 L
(-0.312 + ik =

k=—pa

1

fin
~32 0.0013° csch®i4  0.0013 60y = —0.00005408 L e
i0.312 +ik m?

k=—oa
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(A 2
~32 - 0.0013% esch®4  0.0013  60) = -0.00021632 [P‘lq'““] for g
=1

From which:
((-(-32*0.0013"2 ¢sch”2(4*0.0013*60)))"1/(64"2)

Input:

|
64,7-[-32 0.0013% esch®(4 - 0.0013 » 60))

cachix) is the hyperbolic cosecant function

Result:
0.008163825. .

0.998163825... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™V
=1- ~(0.9991104684
275
\/§ -p+1 1+—e T
1+’ d/5° -1 1+
e—41h/§
1+
1+...
From:
2 .
By=1— N X coth X | (43)
with
. 3IN.(14w)
X =4eN, = ) 44
‘ AF (Qpp) bl
We obtain:
4*0.0013*60
Input:
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4.0.0013 60

Result:
0.312

0.312
And:
1-(2/60*0.312 coth(0.312))

Input:
2

1 - — +0.312 coth(0.312)
60

cothix) is the hyperbolic cotangent function

Result:
0.9655920...

0.9655920.... result very near to the spectral index ng and to the value of the
following Rogers-Ramanujan continued fraction:

e Sl & 09568666373
(p—1145 —p+1 I+
P
1+e_4”
1+..

Alternative representations:

2 1
1-— (0.312 cothi0.312)=1- — 0.624 [l - —]
60 B0 _1 4 0624

2 1
1-— i0.312 cothi0.312)=1- —  0.624icori0.312 5
60 60

2 1
1-—1(0.312 coth(0.312)) = 1+ — - 0.624icot(-0.3124)
60 60

Series representations:

2 '\..".l'.
1 - — (0.312 coth(0.312)) = 1.0104 +0.0208 }_ g** for
60 Yo
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2 o 1
1 - — (0.312 coth(0.312)) = 0.966667 — 0.0064896
60 Z‘ 0.097344 + k2 »°

k=1

2 oy 1
1- — (0.312 coth(0.312)) = 1 - 0.0032448
60 2‘ 0.007344 + k? »°

k==0a

Integral representation:

2 "0.312 &
1= ﬁ i0.312 cothi0.312) = 1 + 0.0104 ﬁﬂ csch™(t) dt
2

If we put 0.9568666373 as result of the above equation, we obtain a different value of
X. Indeed:

1-(2/60*x coth(x)) = 0.9568666373

Input interpretation:

2
1- ﬁ x cothix) = 0.9568666373

cothix) is the hyperbolic cotangent function

Result:
1

1 - — xcothix) = 0.056867
30

B65 |
0,960 |

01.955 |

Plot:

0.950 |
0.945 |
0,940
0.935 |

— 1- 1 x cothix)
30

o

— 0.956867

1 2

Alternate forms:
1
0 (30 - x coth(x)) = 0.956867

x coshix)

- ——— = (0.956867
30 sinhix)
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1
e cschix) (x coshix) - 30 sinh(x) = 0.956867

Alternate form assuming x is positive:
x coth(x) = 1.294

Alternate form assuming x is real:

inhi2
i ki AR T
30(1 - cosh(2 x)

Solutions:
x = -0.967266
x = 0.967266

0.967266 a result very different from the previous value of X. We note that:

From:

The i and wy trajectories were also htted simultaneously. Here again the higher spin
trajectorv alone resulted in an optimal linear fit, with o' = 0.86 GeV—2. The two fitted
simultancously arc best fitted with a high mass, m, /s = 340, and high slope, &' = 1.09

GcV—2. Excluding the ground state w(782) from the fits climinates the need for a mass and
the linear fit with o/ = 0.97 GeV~2 is then optimal. The mass of the ground state from the
resulting fit is 950 MeV. This 15 odd, since we have no reason to expect the w(782) to have
an abnormally low mass, especially since it fits in perfectly with its trajectory in the (J, M?)

plane.
| w/ws | 543 | myq=255—390 | 0.988 —1.18
wiws | 5+3 | mya =240 — 345 | 0.937 —1.000

The average between the following value (0.988+0.937)/2 is equal to 0.9625, very
near to the above indicated value o’ = 0.97 and to the result that we have obtained for
X. Also here, can be that this last value, i.e. the Rogers-Ramanujan continued
fraction, provides a value more real from physical point of view.

Now:

14+w=—
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7 < 1/(2v?2)

vy <0.3535....y=0.25;, 1+w=(16*0.25"2)/3=1/3
From which we obtain F(Qpg):
0.312*4x=3*60*1/3

Input:
1
0.312x4x =360 5

Result:
1.248 x = A0

Plot:

100

&0 40

/ Z — 1.248

-100

Alternate form:
1.248x-60 =10

Alternate form assuming x is real:
1.248x+0 =60

Solution:

x = 48.0760
48.0769 = F(Qpr)

If:
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and
1 —Qpe

A
(pE

we have that:

48.0769 = [1/x-(1-sqrt(x))/sqrt(x)*tanh”™-1 x]*2

Input interpretation:

1 1-vx
48.0769 = [— - — tallh'l[x}]z
X VX
tanh ! (x) is the inverse hyperbolic tangent function
Result:
1 {1-vVx)tanh lx)
48,0760 = | - - —
X VX
Plot:
100 |
jau]
[&14]
2 | i | 2
20 | — 48.0769

0

Numerical solution:
x = 0.139484062721383...

0.1394840.....
Indeed:
[1/0.139484-(1-sqrt(0.139484))/sqrt(0.139484)*tanh”-1 0.139484]"2

Input interpretation:
1 1-+/0.139484

0.139484  /0.139484

tallh'l[Cl.139484}]z
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tanh

Result:
48.0769 ...

48.0769...
Thence :

Input interpretation:
0.139484062721383°

Result:
0.019455803753262706715885432689

0.019455803...

Repeating decimal:
0.01945580375326270671588543268900

0.01945580375...

Qpg = 0.019455786256

We obtain:
(0.0194558037532627)"1/4096

Input interpretation:
Y 0.0194558037532627

Result:
0.9000386435859010748

(x1is the inverse hyperbolic tangent function

0.9990386435859..... result practically equal to the value of the following Rogers-

Ramanujan continued fraction:

e_% e ™3
J§ =1- 672”\5 ~(0.9991104684
-p+1 1+—e‘3”ﬁ
143 ¢54\/5_3 -1 1+ —
e—47r\/§
1+
1+...
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From 48.0769 = F(Qpg), we obtain, multiplying by 36, the following interesting
result:

36*[1/0.139484-(1-sqrt(0.139484))/sqrt(0.139484)*tanh”-1 0.139484]2

Input interpretation:
1 1-+0.139484

0.139484  /0.130484

tanh'l[D.lEQﬂrEﬂh]z

1 : ] : :
tanh  {x) is the inverse hyperbolic tangent function

Result:
1730.770020787909535328594395065643391166319277625646442926. ..

1730.7700207...

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 i1s sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729

Alternative representations:

1 tanh™(0.139484) 1 - V'0.139484 )’
0.139484 V0.139484 -
[ 1 sn1(0.139484 | 1)(1 -V 0.130484 ]]2
0.139484 v 0.139484
1 tanh~1(0.139484) {1 - V0.139484 '
0.139484 V0.130484 N
1 coth™(—=—(1-V0.139484 ) |’
;i 0.132484 :
0.139484 v 0.139484
1 tanh™(0.139484) (1 - ¥0.139484 | ]2
0.139484 V0.130484 N
[ 1 (~logi0.860516) + log(1.13948)) (1 -V 0.139484 }]2
0.139484 24/0.139484

Series representations:
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; [ 1 ranh™1(0.139484) (1 - v 0.139484 }]Z
0.139484 V0.130484 -
&, 01.13948442K 1
36(7.16928 +| )’ 7
7 1+2k -1 (0. s&nsmh:_—]
Zk_l:l k!
1 tranh™'(0.139484) (1 - V'0.130484 )
3] - y =36|7.16928 +
0.139484 0.139484

-1f -:—U.SISDSIGJ"‘I:—;— I

k

k
[10g[1.13948} ~log(2)+ w] [—1 + I o

1K 03605165 (1),

2 Zk:ﬂ k!

: [ 1 ranh™(0.139484) (1 - ¥'0.130484 }]Z
0.139484 V0.139484 -
& 0.569742¢
36 [?.16928 —[[10g[1.13948}— logi2) + Z L]
k
k=1
0.139484 —
l—exp[urrrg[ ; x}”\{;
T

L k ki 1
w {-1)* (0.139484 — x)* x [_2}k ]] !
/

k=0 ki
0.139484 -
[2 S e B
2m
e gk QR S o i
Z[ 1} [I:I.1394841 x} i [ 2}k]]z Tor (X I "||-|_-| \ i
= k!
Integral representations:
5[ 1 tanh™1(0.139484) (1 - m.1394s4}]2
0.139484 V0.130484 N
0.139484 1 1
36 [?.16928 +0.139484 - J d’t]z
V0.139484 Jo 1-0.0194558 t*
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1 tanh™(0.139484) (1 - V'0.139484 | *
0.139484 V0.139484 -
0.034871i(-1+V 0.139484 )

724/0.130484

i aa4y 1
J fD'DlpM?SSF[E—er[l—S}r[ﬂzdﬁ]z for 0

36 [?.16928 -

—i a4y

From this result divided with the previous one very similar, ie 1730.0931..., we obtain
the following very interesting expression:

1((((((36*[1/0.139484-(1-sqrt(0.139484))/sqrt(0.139484)*tanh”-1 0.139484]*2)))
*1/((((35((((47.2991/(((1-8%0.0013 coth(4*0.0013*47.299 1))))N)N)))))

Input interpretation:
1

CTETT:ITTE 2
1 1-4/0.139484 = 1
(36 - X094 ranh1(0.139484)] | -
0.139484 Y 0.139484 35 Lam
1-{8-0.001 3)coth{4-0.001 3-47.299] )

1 : : : .
tanh ™ {x) is the inverse hyperbolic tangent function

cothix) is the hyperbolic cotangent function

Result:
0.990608935393724802580084555829004238392945534965615462022...

0.999608935... result practically equal to the value of the following Rogers-
Ramanujan continued fraction:

T
e Vs e ™
NG =1- - = 0.9991104684
5 e "
-p+1 l+ —FF—
1+5 ¢54,53 -1 1+ 6_3”5
e—47z\/§
1+
1+..
Alternative representations:
1 1
i . (1-V0 139484 |mnh 1 (0.139484) | - g i mnh ! (0.139484)(1-v0.139484 ||
3 - : 3 Z L
0139484 V0139484 |0-139484 v0.139484
35 47.2991 165547
18 0.0013)cothi4  0.0013 - 47.2001) 140.0104 i cot{~0. 245955 1)
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1 1

i [1-V0139484 |tanh~1 0.130484) i mnh~! (0.130484)(1-VD.139484 | -
[&] = : 26 =
0.139484 Vio.139484 nL R Vo.139484
55 470001 1655 47
- -
18  0.0013)coth(4 - 00013 4720901 1_u_n1u4l1+ 2 ]
140491911 |
1
. [1-V0 139484 Janh~! 0.139484)
6 2 )
0.120484 ¥ 0130484
55 470001
18 0.0013joothi4 - 00013 47.2091)
1
1 {~log(0. 860516 +log(1.13948)) 10139484 |
36 - -
0.139484 20139484
165547

140.0104 i cot{-0.245955 )

Integral representation:

1
1 [1-V 0139484 |anh~!0.139484) 2
6 3 )
0.139484 Vi0.130484
35 470001

——

1-(8  0.0013)cothi4 00013 47.2991)
in

[3.5352?x 105 .7 f 0.1394842]!,
2

. 1
[_! j:mﬂfgmpﬁ.‘ﬁss r(i _ 5]r[l _s}r[s}z ds —

—i wa+y

[ “0.245955 S
05.1538 +J csch®(t) dt

205.594 7°'% [ 0.139484 + 4/ 0.130484

jMHfD'mgM?SE F(E —anl—s}r[s}z d’s]z] for 0

—i ga+y

From the eq. (28)

4 Asinhz{-’lch';}_
T 1152m262; 02
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that described the amplitude of the primordial spectrum of scalar perturbations, we
obtain T and ((2)

sqrt((((((((((sinh2(4*0.0013%60)))) / (((2.09304e-9 * 50000/2*0.0013"2)))))) *
1/1152))))))

Input interpretation:

|
| sinh®(4 - 0.0013 - 60) 1

|
\ 2.09304 107°.50000% -0.0013% 1152

sinhix) is the hyperbolic sine function

Result:
3.141580002664707710013184878441010454507412658806079785504

3.14158999...~ 1t
And:

1/6(((((((((((sinh2(4%0.0013%60)))) / (((2.09304€-9 * 5000072%0.001372)))))) *
1/1152))))

Input interpretation:
1 sinh?(4 - 0.0013 - 60) 1

612.09304 10 .50000° - 0.0013% 1152

sinhix) is the hyperbolic sine function

Result:

o | Hs

1.644931280335173040534525990677167048961947115957791868556... ~ [(2) =

= 1.644034066848226436472415166646025180218940901206798437735. ..

Property:
,rr2

E 15 a transcendental number

Alternative representations:

WD =621

2y = 51101
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Integral representations:

a2 "1
+'[2}=—U 1 dt]z
3\
@2 ([" ]
if£) = —

’ 3V 1442
2,1 1
_;[2}=5 f .

T W
From:

Eur. Phys. J. C (2019) 79:713 - https://doi.org/10.1140/epjc/s10052-019-7225-2-Regular Article - Theoretical Physics
Generalized dilaton—axion models of inflation, de Sitter vacua and

spontaneous SUSY breaking in supergravity
Yermek Aldabergenov, Auttakit Chatrabhuti, Sergei V. Ketov

Table 1 The predictions for the inflationary parameters (n,. r), and the values of ¢ at the horizon crossing (g; ) and at the end of inflation (g ). in
the case 3 < @ < a, with both signs of ). The &« parameter is taken to be integer, except of the upper limit e = (7 + +/33)/2

o 3 4 3 6 s
sgnfa) - + = +/— + — —
As 0.9650 0.9649 0.9640 0.9639 0.9634 0.9637 0.9632
r 0.0035 0.0010 0.0013 0.0007 0.0005 0.0004 0.0003
— K 5.3529 3.5542 3.9899 3.2657 3.0215 2.7427 2.5674
—K @ 0.9402 0.7426 0.8067 0.7163 0.6935 0.6488 0.6276

Table 2 The masses of inflaton, axion and gravitino. and the VEVs of F- and D-fields derived from cur models by fixing the amplitude As
according to PLANCK data —sce Eq. (57). The value of (Fy) for a positive wy is not fixed by Ag

w 3 4 3 [ T

somfw ) = + = + — + == —
Mg 283 (295|273 (271|271 253|258 | 1806
iy 0 093 | 1.73 | 2.02 | 2.02 | 497 | 2.U1 | 1.56
m30 > 141|280 | 0.86 | 2.56 | 0.64 | 3.91 | 0.459 | 0.29

#r) | any | #0| 0 [#0] 0 [<0] 0] o
(1) 8.31 448 | 508 | 3.76 | 3.76 | 3.25 | 28T | 1.73

« 1013 GeV

} % 10% GeV?
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We take the following two values of axion mass: 0.93 and 1.73 . If we perform the
following calculations, we obtain:

(1/0.93+1/1.73)

Input:
1

1
+
0,93 1.73

Result:
1.6533034902852259307601466840698613959848343588787370252096...

1.653303499285..... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/6101/5)3 =1164,2696 i.e. 1,65578...

And the inverse:
1/(1/0.93+1/1.73)

Input:
1

A
0.93 1.73

Result:
0.604849624060150375939849624060150375939849624060150375939...

Repeating decimal:
0.604849624060150375939 (period 18

0.604849624...

If we put, instead of 0.93, the value of the Rogers-Ramanujan continued fraction,

=1- - =~ (0.9568666373
(=15 —p+1 14— °© -
1+—° ’
1+ e™
1+..
we obtain:

(1/0.9568666373+1/1.73)
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Input interpretation:
1 1

0.9568666373  1.73

Result:
1.623112398262680166441180693689879956488457189122659411750...

1.62311239826.... result that is a golden number
and the inverse:
1/(1/0.9568666373+1/1.73)

Input interpretation:
1

1 1

—— +
0.05A8AGE3TI  1.73

Result:
0.616100278126372044628610417559558567227887473981699434010...

0.616100278126372......

values that tend more and more towards the golden ratio and its conjugate.

Thence, we have also:
(((1/(1/0.9568666373+1/1.73))))"1/8

Input interpretation:
| :
5 1 1

+ ————
"'I 09568666373 1.73

Result:
0.9412531...

0.9412531 result very near to the value 0.9402 (see above Table I)

The inflaton masses are:

my, | 283 | 295 1.86

2.79 \ 271 \ 2.71 \ 9253 \ 258
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We have the following Rogers-Ramanujan continued fraction:

er 22 - 11 ~2.0663656771
n+ 1+ 5
1+ 3
1+ 4
1+——
1+..
And
© 2
S tldt _ 1 ~0.5269391135
eV sinh ¢ I’
1+ B
1+
23
3+ 3
2
1+ 3
5+1+ 3
7+
4] e 1 ~ 0.568300003 1
eV cosht I”
1+ 2
1+
22
1+ -
2
1+ 7
1+1+ 7
1+..

We observe that: 2.0663656771 + 0.5683000031 = 2.6346656802 and
2.0663656771 +0.5269391135 = 2.5933047906, results very near to the above
inflaton (dilaton) masses values 2.58 — 2.71

From the following masses:

my | 2.83 | 295 1.86

71 |:2.5:1|'_ 5Q
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we obtain this average:
(2.83+2.95+2.73+2.71+2.71+2.53+2.58+1.86)/8

Input:
1
g (283+2.95+27342.71+2.71 +2.53 + 2.58 + 1.86)

Result:
2.6125

2.6125
The effective value is multiplied by 10" GeV

We have also:
(1/(2.6125)"1/16

Input interpretation:
m'I 1
\ 2.6125

Result:
0.941746...

0.941746....result very near to 0.9402 (Table I)

Now, we have that, multiplying the average 2.6125e+13 of the mass of inflaton
(dilaton) by 9e+16, inverting and performing the 1920™ (64*30) root, we obtain:

((1/(2.6125 * 107 13* 9e+16)))/(64*30)

Input interpretation:
|I 1
& 3III|
\ 2.6125x10%% x9 1018

Result:
0.96423217..

0.96423217... result very near to the spectral tilt n, = 0.9649 £ 0.0042.

From the following masses (axions):
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g | 0 | 0.93 | 1.73 | 2.02 | 2.02 | 4.97 | 2.01 | 1.56

we obtain the following average: 1.905

We note that, multiplying by 2 the following Rogers-Ramanujan continued fraction:

° Sl S 09568666373
(p—1V5 —p+1 T
- -
1+ e
I+..

we obtain: 1.9137332746, result very near to the above average and very near to the
mean value 1.962 * 10" of DM particle that has a Planck scale mass: m =~ 10" GeV.

From:

Received: June 28, 2018 - Accepted: September 10, 2018 - Published: September 17,
2018 - Cosmological phase transitions in warped space: gravitational waves and
collider signatures

Eugenio Megias, Germano Nardini and Mariano Quiros

We have:
£=1,616252 x 10 ° m

g4 =106,75

ap(T) <<1

- T2
k= (826w /2 = B _ (243 x 101 Gev) .
Mp
A parameter configuration leading to Tp < T is provided by scenario Dy. In this
case the dilaton and EW phase transitions happen simultaneously at T' =T, ~ 112 GeV,
ending up with T =T = 133.7GeV < Ty, so that both the radion and the Higgs acquire
a VIIV. Before and after the reheating, the bound of eq. (8.7) is fulfilled, and the condition

af stromg-enongh first order phase transition for FW baryogenesis is satisfind 22
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It follows that ¢°% = gg(T) + %gp{ff'] = 106.75 at 172GeV = T <« mg.

Eqp
A3 /) an(T)TE’

(18

| ( 30K2E; ) K
i 9074 ay, + ?riﬁgggﬁ

From this last expression, we obtain:

0.591 = [(((30*(((2.43e+18)-1))"2%x))))/((((90Pi*4*(1.616252¢-
35N 3% 1/124Pir2*(((2.43e+18) 1)) 2% 172)))]1/4

Input interpretation:

1 12
0.591 = 4 3':'[2.43 woie)

; 4 -35y3 1 __I..F
\ 902 (1.616252 107 s o (5] 172

Result:
0.501 = 0.364606 4 x

Plot:

10 0.5 ' 0.5 1.0 sl bt B

Alternate form assuming x is positive:
4

v x =1.62093

Solution:
X = 59':'33
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6.9033 GeV =E,

convert 6.9033 Gevikg
to degrees Celsius

8.011- 10" °c
8.011- 10"k (|

Indeed:

[((((30%(((2.43e+18)"-1))"2%6.9033))))/(((((90Pi*4*(1.616252¢-
35)A 3% 1/124PiN2*(((2.43e+18)7-1))"2%172)))))] 1 /4

Input interpretation:

1 12
O ——]
243 10

4
4 -35y3 1 PR .
\ 90x*(1.616252. 107 x & 42 (—L—5 ) %172

6.9033

Result:
0.591000...

0.591

Or/and:
0.580 = [((((30*(((2.43e+18)"-1)"2*x))))/(((((90Pi"4*(1.616252¢-
35)"3*1/12+Pi"2*(((2.43e+18)"-1))"2*106.75)))))|"1/4

Input interpretation:

1 12
0.58 = | 0 ] =

i 3503 1 __ L .
\ 907 (1616252« 10 x L 4 n? ()

106.75

Result:
0.58 = 0.410784 4 x
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Plot:

0,60 | -

0.5 ____.-'"f-'
0.50 | /f
0.45 | /
.40 | f/
I J.r'f == 1 5
0.3 ) | _.".: e 3
1 I 1 7 3 4 = 0410784+ x

Alternate form assuming x is positive:
Vx =1.41193

Solution:
x = 3.97428

3.97428 GeV = E, another value of the vacuum energy

convert 3.97428 Gev/ks
to degrees Celsius

4.612:10" °C
4.612 %10 K (kel

Indeed:

[((((30*%(((2.43e+18)"-1))"2%3.97428)))/(((((90Pi*4*(1.616252¢-
35)° 3% /124 Pir2*(((2.43e+18)"-1))"2%106.75)))))]" 1/4

Input interpretation:

W2

0(—— ] #3.97428

i11an:n,#[1.uf5;1u5252 107393 l—gﬂz[mf 106.75
Result:
0.580000...
0.580
From
Eo

= 3(ri03/k2)an (T, )T’
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we obtain:

6.9033 / ((B(((((PI*4*(1.616252e-35)"3)/(((2.43e+18)*-1))"2)))))
0.00766*112/4))

Input interpretation:
6.9033

=4 (1.616252 - 107353 0.00766 - 112*

e
243 1018/

Result:
7.86132... % 10°°

7.86132... % 10°° = q
and this another value of o

3.97428 / (((3(((Pir4*(1.616252e-35)3))/(((2.43e+18)*-1))"2))))) 0.002 * 11274))

Input interpretation:
3.97428

m*(1.616252 - 10-35)3

(o)

243 1018/

0.002 - 1124

Result:
1.73339... x 10%

Input interpretation:
1.73339 - 10% = 17.3339 - 10%°

17.3339 * 10>’ = o

From

T gt (7.2)

FC{TJ . _QUL

we obtain, dividing by ¢*, two masses:
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(((-Pi*2)/90)*106.75% 1 1274)))/(9e+16)

Input interpretation:
- x106.75x112%

8

9 108
Result:

-2.04670... x 10°®
-2.04670... * 10

and:
((((-P1"2)/90)*106.75*133.774)))/(9e+16)

InBut interpretation:
~-L «106.75x133.7*
=0

g 106

Result:
-4.15631... x 10°®

4.15631... *10°®

We note that:

((((-(((((-Pi*2)/90)*106.75* 1 124)))/(9e+16))))) 1/(4096*5)

Input interpretation:

_7 . 106.75x112*
40965 <0

9 106

Result:
0.090135808 .

0.999135898...

And:
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((((-((((-P1"2)/90)*106.75*133.774)))/(9e+16))))*1/(4096*5)

Input interpretation:

2
T +106.75%133.7
4096-5 o0
\ 9 10'6

Result:
0.990170450 ..

0.999170459...

Note that, the two results 0.999135898... and 0.999170459... are practically equals to
the value of the following Rogers-Ramanujan continued fraction:

V4
e’ e ™S
7 =]1- " = (0.9991104684
5 e
-@p+1 I+ =
=375
1+5 54 53 _1 €
(Y 1+7e_4” NG
1+
1+...
From the Table 3
Seen. | mpq/TeV | mg/TeV €y Cg ey oy ey
Ra 0.915 4.80 0.472 | D.164 | 0.0649 | 0.259 | 0.259
Bsg 0.745 4.19 0.542 | 0.146 | 0.0744 | 0.298 | 0.298
Cy 0.890 3.08 0.532 | 0.179 | 0.0904 | 0.362 | 0.362
Cs 0.751 A 0.595 | D.162 | 0.101 | 0.404 | 0.404
Dy 0.477 4.50 3.791 | 0.475 | 0.397 | 1.586 | 1.586
E4 0.643 4.16 0.562 | 0.124 | 0.0746 | 0.298 | 0.298

Table 3. Masses of the radion and the n = 1 graviton mode, and coupling coefficients of the radion
interacticns with the SM fields, for the seenario Bs, Bg, Uy, Co, Iy and E,.

we note that the mass of radion, for B, is equal to 0.915, value that is a good
approximation to the value of the following Rogers-Ramanujan continued fraction:
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=1- ——— =~ 0.9568666373
N e S PR
1+ 7
e—ﬂ'
1+
1+...

Now, we have that:
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— Small back-reaction (class A)

v = 0.55 2, = —9.3507%2, vi= —679032 4 500,
s 3
K2 = 1!:"3 (N ~18), rg=4T7.1¢, (r1) = 34.6 €. (4.12)

— Large back-reaction (class B)

v =016 vo= —15¢%2 vp= —330%2 4 500,
1
2 — 1F3 (N ~ 18), re = 37.3¢, @-1) —954¢. (4.13)

— Larye back-reaction € larger N (class C)
v =0.1672 v = — 206732 v = 076732, 4 5 00,

e i
2 — §£3 (N =~ 25), rg =30.8¢, (ri) = 26.7¢. (4.14)

— Large back-reaction & smaller N (class D)
v=0.1672, vo = 20732, vy =893 1 = 00
k2 =0 (N ~09), rg = 27.3¢, (ry) =136¢. (4.15)
— Fainite v1 (class E)
v =0.10%2 vg = —15073/2, v =-26032 N =100,

K2 = %zﬁ (N~18), rg=37.3", (ri) = 25.41. (4.16)

We have:

I'or the warp factor A — Ay + sA|, we can determine Ay as

-2

.i"i:gL r K r
—(dolr) —wn) == ——log (1 ——) . 1.9
+ 37(@”“] vo) = 32 OE( 'rs) (4.9)

T

./-'lnlf_'r') == ¢

"The scale py is O(TeV) for £ ~ Mp = 2.4 ¥ 10'* GeV and A(r;) ~ 35. In the numerical calculations
we will work in units where { = 1.
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For

v=0.1 €'3;2? vp= — 15 g2 vp= —33 3_3*’{2, F1 —> 00,
‘ 1.
=0 (N=18), 15=373¢ (r1) =25.4¢. (4.13)

£=1,616252 x 10 ° m

we obtain:

1/((1.616252e-35))))-1/4%(((1.616252e-35)))3* 1/(3*((((0.1%(1.616252¢-
35)°(1.5)))))"2 In(1-(25.4/37.3))

Input interpretation:
1

il =
1.616252 1073

1 1 25.4
Z (1.616252 ~ 1073} ]103[1__J
4 " (3(0.1(1.616252 - 1073)15)2 37.3

log(x) is the natural logarithm

Result:
1.5715371117870233107213479086182105297497871273883798. . » 10%6

1.571537111787...%¥10°°
and, we obtain also:

(((LA((((25.4%1/((1.616252e-35))))-1/4*(((1.616252¢-
35)3* 1/(3*((((0.1%(1.616252e-35)(1.5))))2 In(1-(25.4/37.3))))))))(1/2048)

Input interpretation:
1

!
1/|25.4 2
[ / [ 1.616252 - 10735

1
[1 (1.616252 - 107°°

1
(3(0.1 (1.616252 x 10735)19)2

| [l 254} ™1/ 2048)
0 T
Bl* 373 ;

logixy is the natural logarithm
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Result:
0.0601210985207408753837027511384425557908A5033A20178276080. ..

0.9601210985297.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e’ e

=1- — =~ (0.9568666373
\/(¢—1)\/§—¢+1 1+e—_37[
1+ © Z
e—ﬂ'
1+
1+..

Now, we have that:

presence of a strong first order phase transition. This is a consequence of the cooling in
the initial (BH) phase, which also triggers a (very brief) inflationary stage just before the
onset of the phase transition.

The energy density p = F — TdF/dT in the two phases is given by

i3 2

T 4, 7 effpd &
pa = Eo + 3 anT +ﬁ§§ d i (7.15)
2
T~ eff d £
Pec = ﬁgﬁé =, (7.16)

3.97428+3*Pir4*((((((1.616252e-35))))3*0.002* 1 12°4))/((((((2.43e+18)-
D)A2))H((PIA2*172%11274)))/30

Input interpretation:

(1.616252 - 107 . 0.002 - 112% 1

3.97428 + 3 +ﬁ[n2 172« 112%)

)
2.43 1018P

Result:
8.00387446834000  « 107

8.903874... * 10°
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((PI*2)*106.75*1124)))/30

Input interpretation:

1
= (x° «106.75 « 112*%)

Result:
5.52610... » 10

5.52610... * 10°

Alternative representations:

1 1
— #° (106.75 - 112%) = —  106.75 - 112* (180"
30 ' 30

1 1
— 7 (106.75 112%) = — 106.75 112* (i log(-1)°
30 ' 30

1 1
— 7° (106.75 - 112%) = — 6405 112% ;2
30 ' 30

Series representations:
[ o

1 Wb
— 7 (106.75 - 112*) = 8.95857x10° | 3"
30 : (< 1+2k

ok
k

(%)

1 5
— 7% (106.75  112%) = 2.23964x10% |-1+ )’
30 : L

3 g g | 275 (-6 +50k)
— o2 (106.75 x112%) = 550011 x10° [ =————
307" | ) SN0 | ) 3:{]

=E
k

Integral representations:

1 "o 1
— 22 (106.75 - 112%) = 2.23964x 10° U iu]z
30 ! Jo 1482



—_—

1 1 2
55 ™ (106.75 - 112%) = 8.95857 x m*"‘” Vi1-# MJ
Jo

1 wo sin(t) P
— 22 {106.75 - 112%) = 2.23964 x 10° U fu]
20 ' ’ oy t

Now, from the ratio between the two above results concerning the density, we obtain:

(((((3.97428+3*Pird*((((((1.616252¢-35))))3%0.002* 1 12°4))/(((((2.43e+18)-
D)YA2))H(((PI2*172%11274)))/30))) * L/[((Pi*2)*106.75%112/4)))/30]

Input interpretation:

(1.616252 - 107*°) ~0.002 ~112% 1 , .
: : + 35 17 <172 1127

3.97428 + 3" e
l2.43 1018 }
1

1 (2% 106.75 - 112%)
30 - o

Result:
1.611241218517778813440124825320474753441482670191318098917...

1.6112412185... result that is a good approximation to the golden ratio

Now, from the hypothetical dilaton mass -2.04670... * 10” and inserting this value in
the Hawking radiation calculator, we obtain:

Mass = -2.046700e-8

Radius =-3.039046e-35
Temperature = -5.996009¢+30
Entropy = -4.825040

From the Ramanujan-Nardelli mock formula, we have:

sqrt[[[[1/(((((4*1.962364415e+19)/(5%0.0864055"2)))* 1/(-2.046700e-8)* sqrt[[-
(((((-5.996009¢+30) * 4*Pi*(-3.039046€-35)"3-(-3.039046¢-35)"2))))) /
((6.67*10"-11))]]]11]

Input interpretation:
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A 1.962364415 - 10 ¢ 1 ]
\ / 5 0.0864055 2.046700 - 10°°
|
II ~5.996009 - 10*" ~ 4 (-3.039046 - 107*°)® -(-3.039046 - 107**)
\ 6.67 107!

Result:
1.618240138019705193058637242823571021209210251498133405186...

1.618249138...i

Polar coordinates:

r=1.61825 A= 00°

)

And:

1/sqrt[[[[1/(((((((4*1.962364415e+19)/(5*0.0864055"2)))*1/(-2.046700e-8)* sqrt[[-
(((((-5.996009¢+30) * 4*Pi*(-3.039046€-35)"3-(-3.039046¢-35)"2))))) / ((6.67*10"-

I

Input interpretation:

: ,[ .r['l ;[4 1.962364415 lr:ul‘-"‘{ 1 ]
i | { —

Fy L 5 - 0.0864055° 2.046700 - 10°®

' 1
I[‘—[‘5-99'5'3'09 10° 47 (~3.039046 - 107 -
VU667 1010 - )

(-3.039046 10'35]2]]]]]

Result:
- 0.617952... i

-0.617952...1

Polar coordinates:
r =0.617952 (radius), &= -90°

Practically the values obtained, very near to the golden ratio and his conjugate, are
imaginary. Further we note that, dividing the two results, we have:

(1.618249138019705193058637242823571021209210251498133 1) / (-
0.61795181996742898316724180900023935130532671541476 1)
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Input interpretation:
1.618249138019705193058637242823571021209210251498133 ;

© 0.61795181996742898316724180900023935130532671541476 i

iizthe imaginary unit

Result:
-2.61873027270151886736291480794135914768425940438548034971 ..

-2.61873027... result that is very near to the square of the golden ratio with minus
sign.

Then, multiplying by i*, dividing the value about equal to the golden ratio and the
corresponding reciprocal and performing the square root, we obtain:

sqrt(1°2(1.618249138019705193058637242823571021209210251498133 1) / (-
0.61795181996742898316724180900023935130532671541476 1))

Input interpretation:

2( 1.518249138D19?D5193D5853?2428235?1D212D921D2514981331]
; 0.61795181996742898316724180000023935130532671541476

iizthe imaginary unit

Result:
1.6182401380197051930586372428235710212002102514981 ...

1.618249138... a result practically about equal to the golden ratio

Now, we have that for

m = 10.326; a = 2((2+2)/(1+2*2))*3 = 1.024 B = 2/3%(2+2)/(142%2) = 6.4
1 — o= (142)((1-2)/(142%2))"3 =-0.024 1 — B = (1+2)"3*((1-2)/(142*2)) = -5.4

we obtain:

AN(1/3)*((((1.024%6.4(-0.024)(-5.4)))"1/24

Input:
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[2*)

Y4 ¥ 1.024-6.45(-0.024)«(-5.4)

Result:

1.576637562905021964928635001344279037261094502770738445866...
1.5766375629...

And:
1+1/7 ((((A™N1/3)*((((1.024%6.4(-0.024)(-5.4)))))"1/24))))

Input:
1+

1

V& 2 1.024 6.4 <(-0.024) = (-5.4)

Result:

1.634261...

2
1.634261.... = {(2) = = 1.644934 ...

(CCCCL/(CC(47(A/3)*((((1.024%6.4(-0.024)(-5.4))))) " 1/24))))))))) " 1/64

Input:
I

1

64 3 oar
\ V4 N 1.024 6.4 (-0.024) - (-5.4

Result:

0.992011269...

0.992911269.... result very near to the value of the following Rogers-Ramanujan

continued fraction:

e_% e
\/g =1- e‘z”‘g = (0.9991104684
1+ 45 -1 I+
e—47r\/§
1+
1+...
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and to the dilaton value 0.989117352243 = ¢

Now, we have that:

(((-5.4Y"7 / (-0.024)))"1/8 + ((6.477/1.024)) 1/8 + 2((((6.477*(-5.4) T)))/(((1.024)(-

0.024))))*1/24

Input:
- 7 7 T 7

f 54 o 6.4 o 6.47 (-5.4)
0.024 1.024 1.024 +(-0.024)

Result:

18.5901...
18.5901...

(((-0.02477/(-5.4)))"1/8 + ((1.0247/6.4)) 1/8 + 2((((1.024°7*(-0.024"T))/(((6.4)(-
5.4))"1/24

Input:
-0.0247 1.0247 1.0247 (-0.024)7
8 + B +224
5.4 6.4 6.4 (-5.4)

Result:

1.42598...
1.42598...

We obtain also:
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(((((1/18.590 1 (((((((<0.024"7/(-5.4) /8 + ((1.02477/6.4) /8 + 2((((1.0247T*(-
0.024)"7)))/(((6.4)(-5.4))))"1/24))))))))))"1/256

Input interpretation:

[ 5 [ 5 | = Y
1 [ —0.024" [ 1.024° [ 1.024° (-0.024y
258 . + 8 224

{ 185901 {25k Y Ew Ty BB

Result:

0.99001977...

0.99001977.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/g =1- R = (0.9991104684
143 405\/5_3—1 e
e—47r~/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

And:

(((((1/18.5901 (((((((-0.0247/(-5.4)))"1/8 + ((1.02477/6.4)) 1/8 + 2((((1.02477*(-
0.024)" (6. H)(-5.))"1/24)))))))))"1/48

Input interpretation:

| = . | . :
1 [ —0.024° [ 1.024° [ 1.024° (-0.024y

48 Bl + 5§ +224

\ 18591 |\ 54 "\ 64 \  6.4.(-54)

Result:
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0.9479104190446739980260980135739103499438017025774530098451...

0.9479104190446.... result very near to the value of the following Rogers-
Ramanujan continued fraction:

5 -
¢ =1 - —————— ~ 09568666373
V(¢_1)'\/§_¢+1 1+e—_3ﬂ_
- 7
e—ﬂ'
1+
1+..

Now, we have that:

a = 2((24+2)/(1+2*2))*3 = 1.024 B = 2/3%(2+2)/(142*2) = 6.4
1 — o= (142)((1-2)/(142%2))"3 =-0.024 1 — B = (1+2)"3*((1-2)/(142*2)) = -5.4

(1.024/6. )M /A+(((-0.024)/(-5.4))Y  1/4+(((((1.024*(-0.024))/(6.4%(-5.4)))/4)))-
2%(((((1.024%(-0.024))/(6.4%(=5.4))) 1/8)))*(1+(1.024/6.4) 1 /8+(((-0.024)/(-
5.4))"/8))

Input:
1.024 -0.024 1.024 . {-0.024)
i = + 4 £
6.4 -5.4 6.4 (-5.4
1.024 . (-0.024) 1.024 -0.024
2 14X 38
6.4(-5.4 6.4 -5.4

Result:

-0.80767123749212493469212082989238224653083927608658642345...
-0.807671237492....

And:
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25 (((((((((1.024/6.4) 1/4+(((-0.024)/(-5.4))M/4-+(((((1.024%(<0.024))/(6.4*(-
5.4)) M /4)))-2%(((((1.024%(-0.024))/(6.4%(-5.4))/8)))*(1+(1.024/6.4) 1 /8+(((-

0.024)/(-5.4)))"1/8)))))))

Input:
- - |
1.024 [ -0.024 1.024 « (-0.024)
-2 .‘:III +::l |I -
6.4 -5.4 | 6.4x(-5.4)
f ; ;
1.024 . (-0.024) [ 1.024 | —0.024
23 145 y
\ 64.-54 Y 64 -5.4
Result:

1.615342474984249869384241650784764493061678552173172846908...
1.61534247498....

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

((((((((1.024/6 )M /4+(((-0.024)/(-5.4)) 1 /4+(((((1.024%(<0.024))/(6.4%(-
5. A)NM/A)))-2%(((((1.024%(<0.024))/(6.4%(=5.4))M/8)))* (1+(1.024/6.4) 1/8+(((-
0.024)/(-5.4))° /8 1/5

Input:
.| 1.024 #"—D.DE-‘-L +4|' 1.024 -(-0.024)
6.4 5.4 ‘Hl 6.4 (—5.4)
|' 1.024 . (-0.024) S." 1.024 _[-0.024 || .
2 5| 1+ 5 +§( (1/5)
\ 64x(-54 Y 64 -5.4
Result:
0.775184... +
0.563204..
Polar coordinates:
r = 0.95818 1s), @=36°(a

0.95818 result very near to the spectral index ng and to the mesonic Regge slope (see
Appendix) and to the inflaton value at the end of the inflation 0.9402
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Now, we have that:

1-sqrt(1.024%6.4)+sqrt((-0.024)(-5.4))+20(((1.024%6.4(-0.024)(-
5.4))M/4+8%*sqrt(2)* (((1.024%6.4(-0.024)(-5.4)))) 1/8*((((1.024%6.4) 1 /4-+(-

0.024%-5.4)71/4)))

Input:
4
1-4 1.024 6.4 +y —0.024 . (-5.4) +203 1.024 6.4 (—0.024) - (-5.4) +
8v2 ¥1.024.6.4.(0.024) - (-5.4) ({1’ 1.024 6.4 +3J—u.u244—5.4}]

Result:

42.38727537056979229286644448840268292655469797365015924302. ..
42.387275370569...

((((((1-sqrt(1.024*6.4)+sqrt((-0.024)(-5.4))+20(((1.024*6.4(-0.024)(-
5.4)))" 1/4+8*sqrt(2)* (((1.024%6.4(-0.024)(-5.4)) 1/8*((((1.024%6.4) 1 /4+(-
0.024*%-5. 4 M/4))N)))))3-(4096-1729+17/2+8)

Where 17° =289 = 322 — 29 — 4 that are Lucas numbers and 1729 is the Hardy-
Ramanujan number

Input:
{1—~./ 1.024 4 6.4 +4 —0.024 % (-5.4) +

203 1.024 - 6.4 (-0.024) - (-5.4) +8+/ 2 ¥ 1.024- 6.4 (-0.024) - (-5.4)
3
({f 1.024 - 6.4 +3 -0.024 - (-5.4) ]] — (4096 — 1729 + 17° +8)

Result:

73492.4..
73492.4...

Thence, we have the following mathematical connections:
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1-41.024%6.4 +v -0.024%(-5.4) +

204 1.024- 6.4 (-0.024) - (-5.4) +8v 2 ¥ 1.024 6.4 (-0.024) - (-5.4)
f 3
[-‘s‘f 1.024 6.4 + -0.024(-5.4) || - (4096 - 1729 +17° + )

= 734924 =

N~N—

:
'\

=>—3927+2/13 veul [ (5 PDP)}'B’%+ \=
k \l [dX“ u\p{/ (——DX"‘D X“)}X“,X?l)}\!s)

13 50 50
—-3927 + 2 "u'l 2. 2083717437 - 1077 + 2.0823329825883 - 10

=73490.8437525.... =

- (A(T) X B(lr) (‘ qb(lr)) % eA1<r>) =

1 1
-0.000029211892 [— ]
= 0.0003644621 \ 0.0005946833) 0.00183393 | =

— 73491.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

/

= asple:

+oo |
/ sz § exn (= ()] 3] S poyin far \
\<H o) 0gT) Qog X)% 4 (5™ (log Ty -+ &5'h (log 7)) T}/

7.9313976505275 x 108
/(26 X 4)2 =24 = (26 x4 - 24 = 73493.30662...
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Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general
asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function

connected with Dirichlet series.

((((((1-sqrt(1.024%6.4)+sqrt((-0.024)(-5.4))+20(((1.024*6.4(-0.024)(-
5.4 1/4+8*sqrt(2)* ((1.024%6.4(-0.024)(-5.4)) M /8*((((1.024%6.4) M /4+(-
0.024%-5.4) M /4)))))))) 2-(34*2)

Where 34 and 2 are Fibonacci numbers

Input:
[1- v 1.024 6.4 +v —0.024 - (-5.4) +

20V 1.0246.4(-0.024)(-5.4) +8v 2 { 1.0246.4(-0.024) + (-5.4)

[‘{}" 1.024 6.4 +3 —0.024 [-5.4;]]2-34 2

Result:

1728.68...
1728.68...

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

Pi((((((1-sqrt(1.024%6.4)+sqrt((-0.024)(-5.4))+20(((1.024*6.4(-0.024)(-
5.4)))" 1/4+8*sqrt(2)* (((1.024%6.4(-0.024)(-5.4)) 1/8*((((1.024%6.4) 1 /4+(-
0.024%-5.4) 1/4)))))))))+1

Input:
}r[l— vV 1.024 6.4 ++ —0.024 (-5.4) +20% 1.024 - 6.4 (-0.024) ~ (-5.4) + 8/ 2

V1.024.6.4.(-0.024) - (-5.4) [i‘,f' 1.024 6.4 + 3 —0.024  (—5.4) ]]+1
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Result:

134.164...
134.164... result very near to the rest mass of Pion meson 134.9766

Series representations:

n[l-af 1.024 - 6.4 +v —0.024(-5.4) +

2031.024 - 6.4(-0.024) (-5.4) +8+/ 2 ¥ 1.024 - 6.4 (-0.024) (-5.4)
[if 1.024 6.4 +3 —0.024(-5.4) J]+1=1+202x+

o (-1 (-2 Vao (0.1296 —50)* +17.2444 2 - 20 - (6.5536 - 20 ) i
k!

k=0
for not ((zgeR and -

7(1-V1.024 6.4 +y/-0.024(-5.4) +20Y 1.024  6.4(-0.024)(-5.4) +

8v2 V' 1.024 6.4(-0.024)(-54) (V 1.024 6.4 +3 -0.024(-5.4) || +

1
1=1+202r+ }_‘ o [—1]"Ic x [[0.1295 ~xf Exp[z'fr{
k:nk!

17.2444 2 - x)* Exp[z . { J] _(6.5536 — x)*
iy

Exp[”{argtﬁ.SSBE—x}m(_%]k‘j; b i R i B

2

:r[l—w." 1.024 - 6.4 +4 —0.024(-5.4) + 203 1.024 = 6.4(-0.024)(-5.4) +

8+/2 \ 1.024  6.4(-0.024) (-5.4) [i’ 1.024 6.4 +3-0.024(-5.4) ]]+

arg(0.1296 - x}J]
2 &
arg(2 - x)

@ |1 1
1=1+20.2,¢+2‘ —[-1}%[-—J (0.1296 — zg)*
= k! 20k

( 1 Jl-"z largl0.1296 -z /{2 7)) S H12 (14218101296 20 )2 7))
0 +

Ep

12 |arm2-zp 2 md] k& 1211 {220 W2 7))
17.2444 (- 1 - 7). [z_z,j}k[zin] zkH2 (lmss2-roN2m)

k!

1 1
.f; {— 1}1+k m [— 5]}; (6.5536 —z.j]lch

[ 1 ]1-"2 laugl6.5536 -2 )/(2 ) 4112 (14{a1(6.5536 -2 2 m)
o

0y
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Pi((((((1-sqrt(1.024*6.4)+sqrt((-0.024)(-5.4))+20(((1.024*6.4(-0.024)(-
5.4)))"1/4+8*sqrt(2)* (((1.024%6.4(-0.024)(-5.4)))) 1/8*((((1.024*6.4)"1/4+(-
0.024*-5.4)"1/4)))))))))+4

Where 4 1s a Lucas number

Input:
;r[l—w," 1.024 - 6.4 ++ -0.024 - (-5.4) +20% 1.024 6.4 (-0.024) - (-5.4) +8+ 2

V1.024.6.4.(-0.024) - (-5.4) [i’f 1.024 6.4 + 3 —0.024  (—5.4) ]]+4

Result:

137.164...

137.164... result very near to the mean of the rest masses of two Pion mesons
134.9766 and 139.57 that is 137.2733 and to the inverse of fine-structure constant
137,035

Series representations:

}r[l—u"l 1.024 - 6.4 ++ —0.024(-5.4) +

204 1.024 - 6.4(-0.024)(-5.4) +8+ 2 ¥ 1.024 . 6.4 (-0.024) (-5.4)
[fb’ 1.024 6.4 +3 —0.024(-5.4) || +4=4+2027+

o (-1 (-2 Vao (0.1296 —50)* +17.2444 2 - 20 - (6.5536 - 20 ) i
k!

k=0

a(1-41.02426.4 + -0.024(=5.4) +20% 1.024 6.4 (-0.024)(=5.4) +
[

842 ¥ 1.024  6.4(-0.024)(-5.4) [‘{f 1.024 6.4 +3 -0.024(-5.4) J)+

arg(0.1296 - I}J]
2 d

I.U.' 1
4=4+202nr+ }_‘ i ~1F mx® [[C'.lEQE.I ~xf exp[: T {

k=0
arg(d - x)

17.2444 (2 - x)° exp[z T {
Fi

arg(6.5536 - x) LY o
[SIRE
2 2 3k

J] _(6.5536 - x)f

cxfon]
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:r{l—w.‘" 1.024 6.4 ++/ —0.024(-5.4) + 203 1.024 - 6.4 (~0.024) (-5.4) +
8y2 ¥ 1.024 6.4(-0.024)(-5.4) (%’ 1.024 6.4 +3) —u.uz4{—5.4}]]+

= k 1y ek
4=4+202x+ > — (-1 (——] i
¥ g:ﬂk!{ X %

1 41/2 largi0. 1296 —zq /(2 )] _
[{U.IE% ~zo)" (—] gg * EOAZENEML
Zn
1 U2 larg@-20 M2 M) 119 )iz iz
17.2444 (2 — 20 (z_] g/ @) 2m]
0
1 \1/2 lgi6.5536 -2 )2 m)] B
(6.5536 - 20" [[_] z;xz |arg(5.5536 zull'(zrrllj]]

by

o = 2((24+2)/(1+2*2))"3 = 1.024 B = 2/3%(2+2)/(142%2) = 6.4

1 — o= (142)((1-2)/(142%2))"3 =-0.024 1 — B = (1+2)"3*((1-2)/(1+2*2)) = -5.4

sqrt(1.024%6.4)+sqrt(-0.024*-5.4)+68*(1.024%6.4%-0.024*-
5.4)M/4+16%(1.024%6.4%-0.024%-5 4)M/12%((((1.024%6.4) 1 /3+(-0.024%-
5.4)7M/3)))+48%(1.024%6.4%-0.024%-5.4)M/6*((((1.024%6.4)"1/6+(-0.024*-
5.4Y°1/6)))

16%(1.024%6.4%-0.024%-5.4) 1/12*((((1.024%6.4) 1 /3+(-0.024*-
5.4)7M/3)))+48%(1.024%6.4%-0.024%-5.4)M/6*((((1.024%6.4)"1/6+(-0.024*-
5.4Y°1/6)))

Input:
16 'y 1.024 - 6.4 - (~0.024) « (-5.4) (i’ 1.024 - 6.4 +v -0.024 - (-5.4) } +

48 Y 1.024 - 6.4 - (~0.024) - (-5.4) (%/ 1.024 - 6.4 + Y -0.024 . {-5.4}]

Result:
134.6543982244522180067964631349588882386487024755916756459...
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134.6543982.... result very near to the rest mass of Pion meson 134.9766

sqrt(1.024%6.4)+sqrt(-0.024%-5 4)+68%(1.024%6.4%-0.024*-
5.4)7/4+134.65439822445221899679646313495888823864870247559167

Input interpretation:

V 1.02456.4 +v —0.024 »(=5.4) +68 Y 1.024 » 6.4+ (=0.024) » (<5.4) +
134.65439822445221800679646313495888823864870247550167

Result:
Final result:
202.85430822445221899679646313405888823864870247559167

202.8543982.....

377(((((sqrt(1.024%6.4)+sqrt(-0.024*-5.4)+68*(1.024%6.4%-0.024*-
5.4)/4+134.6543982244522189)))))-(2048+1024-64-24)

Where 377 is a Fibonacci number

Input interpretation:
377 (v 1.024 6.4 ++/ —0.024 . (=5.4) + 68 Y 1.024 - 6.4 (—0.024) ~ (-5.4) +

134.5543982244522189] - (2048 + 1024 - 64 - 24

Result:
73492.1081306184865253

73492.10813....

Thence, we have the following mathematical connections:

(3??[{ 1.024%6.4 +y —0.024x(=5.4) +68% 1.024%6.4 x(—0.024) x (-5.4) +

\

134.6543082244522189 | — (2048 + 1024 — 64 — 24
i \ = 73492.108 =

140



(] velfo( daror)im, )
@ 9T k / [dX“]exp{[d& (—ﬁDX“szﬂ)hX*‘,X* 0>\Tq) -
Jeenlfets

13 50 50
—-3927 + 2 "u'l 2. 2083717437 - 1077 + 2.0823329825883 - 10

=73490.8437525.... =

- (A(T) X B(lr) (‘ qb(lr)) % eA1<r>) =

1 1
~0.000029211892 [- ]
N 0.0003644621 | 0.0005946833) 0.00183393 | —

— 73491.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

/

— 0 AE;‘Pt"Eg

[ {5 eoneofas )

\ <H{(ogr [ g 7) Qog ) + (5™ (log Ty + &5'F; (log 7)) T}

7.9313976505275 x 108
/(26 X 4)%2 =24 = (26 x4 - 24 = 73493.30662...

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general
asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function

connected with Dirichlet series.
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Now, we have that:

We have the following interesting expressions:

exp(-P1*sqrt(29))*sqrt(((((sqrt(29)-5))/2)))* (((((sqrt(29)-
5))/2) 1/4*(sqrt(2))* 1/(exp(-Pi*sqrt(79)))*exp(-Pi*sqrt(47))

Input:

ca{-r29) | 5 (V29 -5) { 5 (V29 -5) V2« e oo V)
Exact result:

{‘\"'2_9 _5}3."4 e V20 aV AT 70 n

vz
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Decimal approximation:
0.000010958098248039814630288664252483560745480054423680146...

0.000010958098248......

Property:
[_5 n ,..."2_9}3."4 P—\-"E mv 47 n 4 7O
' is a transcendental number

vZ

Alternate form:
\"'E E—u‘ﬁ 74 4T 4 70 1

Y70+ 13 V20

Series representations:

[EXP[‘”""I'E_Q]\/EI [@—5}]</51 (V29 -5) (V2 exp(-=V47))

exp(-rV 79
@ (-1 (-7) 29-20) 75" ]

exp[—n 0 >_‘ Tl

k=01

o (-1F (- 1) 47 - 20 z*
k!

exp[—;r g
k=0

| o (=10 (- 1), (29 - z0)* z5°
“/EE;E_SJ’EZ [2}#: Ao

k=0

k!

Lidka ks {1} {1 J 3 O N i
w (=1f1+2 2 2[_2}k1[_2}k2[—5+ 29 -2zp)2 (2 -50)" %

ke =0k =0

o T o AL [ L
;[ﬁexp[-n =g sz! D ]

k=0

r not{(ZzoelR '-i;:l-

143



[EXP[_”@}\E [@_5}]{/51 (V29 -5) (V2 exp(-xV47)

|

w (1% @9 -xf x* (=), ]

p[ cofor[TEE D) [ S o

2
g k=0

exp(-7V 79 )

[EXP(I x { arg[;—xl‘” Exp[f x arg(, (-5-2x+V29))

2

o (-1 @7 -x0* (- ) ]

exp[_n explin | EE2 ) V), At

2
i k=0

o (-DF@9-xfx*k(-7)

k=0
_1F1+ka g-ko g _ ok Kk [ 1 _1 - ka
i i{ 1y 27*2 (2-xf1 x ( z}kl[ 2}kz[ 5-2x+v29} f
e keq kot /

g Exp(” Frg[?? —x}” Iz i -1 (79 _:Tk x*(-1) ]]

2
g k=0

[ﬁ exp

forixeRandx <0

—

[exp[-nfz—g}\lg [@_S}HEI VT _5) (VT explon Va7 )

exp(-7V 79 |
arg(2 —x) HTE{—X + % -5+ @}}
EXP[HTI 2. ” eXplim

2

k kokf 1

[ arg(29 - x) J\(l_ w (-1 29 -x*x [_E}k

exXp|—

pl-rexplin | =0 ||Vx 2 Kk
k=0

w (-1f [4?—x}kx"°{__1}k]

p[ explir | EE2 )V Y, e

2
d k=0

= (-1F @9 -xf x ¥ (-1)

k=0
G GG [_é}kl {_é}kz (-x+ (-5 +v'2_9}}k2} /
/

2 2 kqtky!

k1=ﬂk2=ﬂ

o (-1F@9-xfx*k(-2) ]]

om0

2 e
for (x e R and x
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((1/exp(-Pi*sqrt(29)))) *sqrt(((((sqrt(29)-5))/2))* ((((sqrt(29)-
3))/2)))"1/4*(sqrt(2))* (exp(-Pi*sqrt(79)))* 1/(((exp(-Pi*sqrt(47)))))

Input:
1 1, — I|' 1, — " —
etz 1102 =5 3 (V8 ) B el

Exact result:

(V29 - 5]3."4 fu"ﬁ a+y 47 1 79 o

V2
Decimal approximation:

15424.80597391886041466350273201144812882808136437211734803...

15424.80597....

Property:

3" ! & ! M= ! Ll
[5 ,.129].4 \-291+u4?1\.-.?0.'rl
15 a trﬂnscendentﬂl llulllber

4 —
v 2

Alternate form:

‘u"? fu‘ﬁ n+y 47 m= 79 &

N70+13v20

Series representations:
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209 {15 -5) |2 ot )

exp(-r v 29 ) exp(-x V47 )

o (-1 [—El}k (79 — 2 )" 25°
exp|-m 4 Zo

k!

k=01

w (-1 {— i ]k (29 = g3 ¥ 25°

52%—5+ Zn Z K1

k=0

2k,
2P ks

w (-1 {_El}k (20 — z ) zak]

fof e g0

o CMat22R2(0) () (-54V29 -220)2 @-z) zjlﬂ]
2 _

k=0
[ w (-1 (-7 ), 47 -z0)* zak]
exp|-m v 2o
o k1
for not ((zpeRand —ec<zps 0

[\/El{@_g 4 El{@—S}]\"E exp(-m V79 )

exp(-r v 29 ) exp(-n V47 )
[exp(z . { arg(2 —x}” Exp[; i arg{% (-5-2x+ @}} ]
2m
w (1% 79 -xf 2k (=) ]

2
p[ seaf ST S T BT F

2
T k=0

o (-1F 29 -xf x* (-2),

7 {5l o) 5 IS

k=0
(-5-2x+V29 )2 ] )

ke +hy ok Ty ks {1V {1
o (=TPE1¥2 gka . 8] ook 2{_2}k1{
/

5 5 itk Uik,

k]_:ﬂkz:ﬂ

F o (-1 @9-x)f x* (-2
[ﬁ EXP[—NEXP[rnF—rg[sg x}”\‘{;z :, - { z}k]
Fig L 1
o (-1)% @7 -x)f x7* [- L }k ]]
fol

e =) 7 5 T S

2
T k=0

Randx <0
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[\/El (V29 -5) 4 El[v'ﬁ—S}]\."E exp(-r vV 79 )

exp(-mv 29 ) exp(-x V47 )
[Exp[mlargm 5 ”EXP[M arg(-x+ 1 (-5+V29)) ”
2
o (-1 (79 —x)f x™* [— 1 }k ]

2x
exp[_mp(m e o (@

2
T k=0

3 w (1) (29 -xf xF (-1
e B ) s i i

;t{ ¥ k=D ki
(~1f12 2 -0t xRz (- l}kl =3k, (-x+ 21 (-5+ @}}H] /
/

2 My
kqtksy!

rll:.[\fE.

[+1]
Z.
_I:I
o (-1)F (29 -xf x7* - —l}k ]

[ﬁexp[—rexp[”l$ﬂﬁ e

k=0
k ki 1
[ {argﬂ?—x}”ri[—l} (47 - x)* x [_E}k
BXp|—mex AN T e -
p|-mexp|ix = 2 =

R and 0
Or:

LA(((((exp(-Pi*sqrt(29)) *sqrt(((((sqrt(29)-5))/2))) *(((sqrt(29)-
3))/2)))"1/4*(sqrt(2))* 1/(exp(-Pi*sqrt(79)))*exp(-Pi*sqrt(47)))))))

Input:
1

exp[—nx’E—g]\/IEl (V29 -5 :/51 (V29 -5)v2 exp[ V47

:xp: =]

Exact result:
%,I'E fu‘ﬁ :r-w'? :r—\a'ﬁ o

(V29 -5
Decimal approximation:

91256.71055001537962192684759646752167309120530505483189508...

91256.7105....
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Property:

4 =T a7 rosf 70
,,l'E fwn'z. Ty AT v T

-5V )

is a transcendental number

Alternate form:

4 % + 13v29 fu'ﬁnw"ﬁ L
N 2 4

Series representations:

1

]f;

[:xp{_n V29 u'll (V2o 5| 1‘." L{V25 5] (V2 expl-n V47 )|

:xp{ - ﬂ'ﬁ'l

CIF (=2 (79 —20) £
[:JG EXP[—]‘T Zn i { E}k ZD o

k=0

k!

[ w (-1)f [-é}k (29 — g ) 25°
exp|-m v 2o
i k!
k 1 k -k
[ « (-1 {_E}k (47 - z0)" g ] 2
CEP|—my En e 4 Zn
k=0 ’

2 T

k=00

o0 [—l}k[—zl}k[—5+@—22.;.}kzak [m [—l}k[—il}k (2 - 7o) zg"
k!
k

=0

~1F (- 2), (@9 - z0)* 5
k=0

k!

for not ((zpeR and —oo
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1

[cxp{_n V29 uu'l L(vzo )

{1 (3 =)

exp|-n V79|

2

w0 (=1 (79 —xf x7F

[ﬁexp[_nexp(,ﬂwnﬁz z

[ arg(2 —x)

exp(z e
L 2r

i

EXp|—m EXp (1 T

¢
EXp

—TEXD (1' m

o

2

arg(47 - x)

2

k=0
arg{El (-5-2x+v29 }}
2m

|

~2k H;

i B

k=0

w (=1 @47 -2 x

e bl Ty {_El }k ]

V= 3 2

k=0

2

k=01

(3

o (-1F 2 -xf X - l}k]

k!

*{-i}k]

I

o (2 2h 520V

w (-1F (29 - xfF x

WJ]\EL =

2

*[_El}k

k=0

Z 2

k=0

k1
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1

[:xp{_n V39) [ 1(vE5) |4/ L(VEo ) (VZ cxpfn V77 )

:xp: - ‘J'Ell

- s (-1 (79 —xf x7* (-2
rofeob 22

2
T k=0

1
[ arg(2 - x) Ell’g[—JH = (-5++v29 }}
EKP(IF R JEXp im 5
I e "
K k. —k{ 1
p arg(29 — xj w (-1)° (29 -x x [_E}k
exp| - drgles — 0N f -
’ FEXP(!F L 2 J] = 2‘ k!
k=0
k |
r [ ﬂrg[4?—x}” w (-1) (47 —x)" x [_E}k
eXp| - ex g, "Ix 2
p ' p - ] EN k=0 k!

e [S 1 @=xfxt [-é}k]
k!

k=01

@ (- 1* 29 - x)F x* [— = }k

_4! -5+ EXP[I m {a—rg[zg _x}” \/; L :

\1 2n i k!

o (-1f x* [-;}k[_x+§[_5+fz—g}}*] o
k1 1] L ol

k=0

Or:

LA(((((exp(-P1*sqrt(29)) *sqrt(((((sqrt(29)-5))/2))) *((((sqrt(29)-
5))/2)))"1/4*(sqrt(2)) *exp(-Pi*sqrt(79)) *exp(-Pi*sqrt(47)))))))

Input:
1

exp(-7v 29 | \f El (V29 -5 {/ 51 (V29 -5) V2 exp(-x V79 ) exp(-x V47

Exact result:
%,I'E f\u‘ﬁ my 47 4 TO

(V29 -5)%%

Decimal approximation:
1.6366257984354820364561326031128794782879798624822973... x 10%°

1.6366257984...%10%
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Property:

4 ) Fa7 Mro
,,I'E fwn'z. 4y AT 4y T

-5V )

is a transcendental number

Alternate form:

4 % + 13v29 fu'ﬁ:rwfﬁ T2
N 2 4

Series representations:

1

exp[—;rv’E_Q}\/El (V29 -5) </51 (V29 -5) V2 exp(-r V79 jexp(-x V47 )

w (-1F(-1) (29 - z)F z5¥
(V2)/ Exp[_” R b ]

k=0

[ w (-1 [—i}k (47 — zo)* z*
exp|-m v 2o 1
e k!
(1) [ 2], (79— 2g) 5~
Exp[_ﬁ\qi { z}kw o) Zp ]\'EZ
k=0 i

2 T

i k!

s [—l}k[—é}k[—5+@—22n}kzak [w_1 (-1* [_El}k (2 -20) 55"
k=00

w (1) [— % }k (29 — z)* z5*

for not ((zgeR and o< ;

k!
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1

exp(—n \."'_}\/ 1 (y29 -5) J (V29 -5) V2 exp(-n v 79 |exp(-nV47 )

7)o 22 e |

arg(1 (-5-2x+29))
2

EXpr_}Tm{p(”r arg(29 - x) ]\J{_i[ 1)F 29 - x)* x {_El}k
5 A k!

/ arg(47 - x) w (1 (47 —x) x {__1}

exXp —;rexp(”r et ]V{_ Z =1
A o k!

L i‘ 1 (79 - xf ack (-2,
- 2w < 1

i

k=0

@ {—l}k (29 _x}k x—k {_El}k

5+ exp(z T {arg[zg & 1‘}” \‘!; Z

4

\l 2m P
k=0
L ak (1) (-5-2x+ V2O
é{ [ }kk! - for (x e R and 0
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1

f [
exp(—n \.’2—9'}\‘ El (V29 -5) ;:I El (V29 -5) V2 exp(-rV 79 ) exp(-n V47 )

() ot 22 |

arg[—x+ % (-5 + @H

o 2
k &k & 11
expl-mexplim | ———— 2
s . | 2 ] o 1
k Lo LE 11
. / . [ argi4y — x} ]ﬁ:i -1y @47 -x" x [_E}k
—m imr|—
- % L 2 ] !
k k —k 1%
[ arg(79 - x) J’u/_i[_l} (79 - x)1* x [_E}k
expl|-mexplim | —mmmm 2
3 5 - 2w ] £ !

o (-1f 2-xf x* [— % }k]
k=0

R

\‘ e oI SR M

2
= k=0

k!

5 [_l}kxﬁk[_%}k[_mg[-5+v29}}"‘]r w_—
or (X L and L
k!

k=0

Now, we have that:

(((((exp(-Pi*sqrt(29))*sqrt(((((sqrt(29)-5))/2)))* ((((sqrt(29)-
5))/2)))*1/4*(sqrt(2))*exp(-Pi*sqrt(79)) *exp(-Pi*sqrt(47))))))))))))" 1/4096

Input:
|

40-“‘,_?' exp[—n E] \/% [\/2_9 —5] i/% [\KE_Q —5} \Gexp[—n \"?_9] exp[—n \'E]

Exact result:
(V29 —5)1895% exp(-(v'29 x)/4096 - (V47 x) /4096 - (V79 x)/4096)

16 38‘{5
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Decimal approximation:

0.983711363264398806645805536424239641142801225764713657841...

0.98371136326....result near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™3
JE =1- e_%/g ~(0.9991104684
-p+1 1+—e_3wg
143 (p”\/s_3 -1 14>
e—47r\/§
1+
1+...

and very near to the dilaton value 0.989117352243 = ¢

Property:
[ .am N ' i e N/
[_5 i "-"'2_9]3”6384 P—II\- pii= ’T,l_.' 4096 47 ’T.l.-' 4096+ 79 ’TJ_.' 4006
- = is a transcendental number
v 2

Alternate form:

(V25 ~5p/15se ANVT /2T W Jx)fost

16 381‘}?

All 4096th roots of ((sqrt(29) - 5)*(3/4) e (-sqrt(29) = - sqrt(47) = - sqrt(79)
n))/27(1/4):

Polar form

(V29 - 516384 0 exp(-(v'29 x)/4096 - (V47 x)/4096 - (V79 x)/4096)
16 381;5

=0.983711 (real principal roct)

(V29 —5)3/16384 imi2098 exp( (V29 r) /4096 — (V47 x) /4096 — (V79 x)/4096)

16 384 —
V2

=0.983710+0.0015090
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(V29 —5)3/16384 Wmi024 oyp( (V29 x) /4096 - (V47 x) /4096 - (V79 x)/4096)
1638@

=0.983707 +0.0030180

(V29 —5)3/16384 ,Bim/2048 oy (V29 x) /4096 - (V47 x) /4096 - (V79 r)/4096)

16 38‘11"{-?

=0.983701 +0.0045270 ¢

(V29 —5)/16384 miS12 eyp( (V29 x) /4096 — (V47 x) /4096 — (V79 x)/4096)
1& ESW

=0.983693 +0.006036 4

Series representations:

4096

exp(-r V29 )| 1 (V25 -5) § £ (V29 -5) V2 exp(-x 79 ) exp(-= V47

1 i [—l}k [—é}k (29 —zl;.}k za""
= EXP|—m Zp
16 SSﬁ ey k!

o (-1F (- 2] @47 -z0) 5"
k!

Exp[—}T 0
k=0
o (-1 (-2), (79 -z0)* 75"

p[ =3 - ]J_ ’

k=0

o -1 (-2) @9-20f igF @ s

s i 5 %

£l
k=0 k]_:'.-.lkE:U
(-1f+kz 2%z [—é}k (-5 + V29 -2250]2 (2~ z0)1 55
2

I
_i}kl ’

kqtky!

™{1;4096)| for not ((zpeR and —sa =< zg < 0))
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4096

exp(-r29) | 1 (V25 -5) § £ (V29 -5) V2 exp{-x 79 ) exp(-r V47

1 arg(2 — x) arg{il [_5‘23"""""'2_9]'}
- Ty exp(ur{ = J]exp im

2x
( k ke k(1
- - ( arg(29 - x) J\J{;i (-1 (29 - x)* x [_2};:
—m Ix|———
p|-mexplin | ———— 2 -
( k k k(1
expl rex [”r arg(47 - x) ]ﬁi (1Y (47 -x)" x [_z}k
p|-mexplin | ————| 2 =
( k ke k(1
EXP|—mEX (”r a—rg[?g—x} Jy{; i [_1} [?Q—x} * [_Z}k
p|-mexplin | ————| 2 -

s (-1F 29 -xf x 7k (-7),

2 e 7 § P P
383

ki =0kp=0
ky +ko ok ky ki—ks (_ 1} (_1} _&_ kg
Oyt e e o P i 2[-2}k1[ 2}h[ 5-2x+v29]
kitk,!
~(174096)| for (x = R and x < 0
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4':'-“'\?}' exp[—n \@] \f % [\f'?._g —5] i/% [1;"'2_9 —5] \;E exp{—n *u"'E] exp[—n \/E]
g b e |

v 2
@ (-1F@9-xfx*(-7)

arg[—x - El (-5 + \."2—9]}
2

argi29 — x) o :
eXp|—mex i = ol "Ix
1 p[”r- 2n J 2‘ k!
k=0
k k —k 1%
arg(47 — x) w (-1)° (47 -x)* x ['EL
EXp —?TEXp[zfr et i J =
L 2 !
k=0
k k k{1
r arg(79 —x)y — & 179 -x" x ['E}k
EXp —nexp[ur - - JM;I
L 2 !
k=0

[l
vx -5+ exp(ur {

k ko~ 1}
argtzg-x}“ﬂr o (1Y (29 —x)* x ['EL
Chplad T 2

2 24

k=0
o o VR @tk (1) (1) (s (54D

ko =0 k=0

k!

]A (1;4096)| for

Integral representation:

ity TS T-as) o
=i pa+y =5

(2rili-a)

5

(l+z)" =

Iix)is the gamma function

We observe that:

[log base 0.98371136326439889(((((exp(-Pi*sqrt(29))*sqrt(((((sqrt(29)-

SH2))*(((((sqrt(29)-5))/2)))"1/4*(sqrt(2)) *exp(-Pi*sqrt(79)) *exp(-
Pi*sqrt(47))))))]"1/2

Input interpretation:

[
J logn o8371136326430880

el )\ 5 (V7 -3) §

1
2

(V29 -5) V2 exl-n 79 e+ 47
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loggixiis the base=b logarithm

Result:

63.999999999995099_
63.99999.... = 64

Alternative representation:

\/ logn og3711 EXP[-?T‘J"E_Q] \/ é [\@ —5]
{f } [\)@ —5] \'{E Exp[—;r \K?_Q]exp[—nm]] -

2

‘j[;lcg[exp[—n w@] EXP[—N ’JE] EXP{-F ‘«(?_9]

log(0.983711)

J;[Sﬂjzg] \I [5“;’_]]]

logix is the natural logarithm

Series representations:

chg.;._ggg?“[exp[—fr\/ﬁ_Q]\Ké [\@ 5]

{320 -5) V2 cxrfor V79 Jexr{n V7)) -
exp[m 2—1fr'1rg[ x+1c:g.;,;.83711[ Exp[ \,(_] exp[ m 4?]&:{1::[ \/?_9]

\/_\J 5+\r'2_\f [5+J_]]]]~/_é$[—1}kx*
[_x+10&933?“[;&;,[_”@]exp[_ﬂ@]exp[_nﬁ]ﬁ

V2

{53 35098 (), orcenon
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Jlﬂgnpsz?ll[exlf’[—”\(fz_g] [E _5]
. é [\/E —5] ﬁ EXP{—II"J?_';] exp{—nﬁl] -

v::q:-{—:r Uﬁ:lcx'p{—n ﬂ'ﬁ]:rp{—n 1.."_:|1.|"_ 4‘4 —54y 29 "I,II %{—SH'E] ]‘ ].'
3 g |/ 2 m)

B | =

1,2

%)

ag(logy ogarl

—

v

::q:-{—:r 'v'E]:x'pl{—n 'V"E]:x'p{—n '__]1!71‘!'_54.\-"5 ulé'{—EP-"E]

1/2

i
1+|aig|log oga71l e ik

\

W
4
()

2

Zp
iy | ki 1
5Lt
kzﬂk! 20

[102.:..933?11 [% exp[—ﬂ \!E] Exp[—fr \!E] Exp[—fr \f?_‘%’]

3858 .05 J%{—5+@]]—ZDTZEE
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Appendix

Scen. A1 ¢t fMp | Meae/ma po/ 18V g/ TeV | () TeV | woflp)y Lo/ {p) | dn /()
Al 1.250 0.501 0.0645 0.758 0.1008 C.750 0.205
B —3.000 (0.554 0.1962 1.085 1.018 C.828 0.9995 0.903 0.609
Ba —2.583 (.554 1405 1.007 0.uls U767 L. Ush 0825 0.4U%
Bs —2.500 (.554 0.1888 0.0820 0.800 C.752 0.0741 0.806 0.367
By —2.438 (.554 0.1874 0.973 0.670 C.741 0.837 0.700 0.297
Bz —2.375 (0.554 0.1859 0.957 0.84%9 0.728 0.982 0.774 0.193
Bs —2.202 0.554 0.1835 0.934 0.818 0.710 0.971 0.750 0.149
B 2.208 (.5h4 0.1800 0.008 0.784 C.690 0.040 0.7 0.0390
Bz —2.125 0.554 2.1775 0.879 0.745 C.667 0.890 0.604 0.0333
Ro —2.0N96 (1. hhs 1763 N.R8ATh 07303 N RS 0827 0 HRR2 00122
Bia —2.002 (0.554 0.1761 0.BG58 0.7281 0.6572 C.808 0.680 0.0073
Ly —2.090 (.5054 0.17G0 0.8650 0.7270 0.G5G5 0.793 0.679 0.0039
C: —3.125 0.377 (0.289 0.554 0.890 0.378 (0.989 1.123 0.601
Ca —2.604 0.377 0.271 0.406 0.751 (.336 0.037 0.075 0.008
Dy —3.462 1.49 (.106 0.468 0477 0.250 0.9996 1.007 0.445
F. —2.429 (1.hh4 [ 155 .87 N.643 [ERTiN (1895 0604 0. 142

Table 1. List of benchmark secenarios defined by the classes in eqs

. (1.12)+(4.16) and the mput

values of Ay (second column). The outputs obtained in each scenario are presented from the third
columm on. The foreground red [blug] coler on the value of A, indicates that the corresponding
phase transition is driven by O(3) [0(4)] symmetric bounce solutions. In scenario A- there is no
phase transition.

Seen. | T/{) | N, | Tw/(i) [ Ta/GeV | & | logi(B/H,)
By 0.663 | 0.09 | 1.272 1053 1.60 2.36
Bo 0.605 | 0.35 | 1.071 821.8 4.61 1.99
Bs 0.591 | 0.48 | 1.024 770.4 7.86 1.79
By 0.580 | 0.67 | 0.986 730.6 17.1 1.48
Bs 0.568 | 1.08 | 0.953 694.0 90.1 1.97
Bg 0.551 | 1.31 | 0.921 654.2 228 1.86
By 0.531 | 1.68 | 0.887 612.0 1047 1.67
Bg 0.509 | 2.57 | 0.849 566.4 4.0-10* 1.23
Bg | 0.5004 | 3.71 | 0.834 549.3 4.1-106 0.64
Bip | 0.4991 | 422 | 0.832 546.8 3.3-107 0.34
Byp | 0.4985 | 4.86 | 0.831 545.6 4.5-108 -0.32
Cy 0.828 | 0.32 | 1.531 578.4 4.3 2.03
Co 0.718 | 1.99 | 1.239 416.2 5.0-10° 1.45
Dy - — 0.535 133.7 5.0 1.05
Ey 0.509 | 1.28 | 0.850 567.2 203 1.89
Table 2. Some physical parameters for the cases B;, C;, D and E considered in the text.
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Table of connection between the physical and mathematical constants and the very
closed approximations to the dilaton value.

Table 1

Elementary charge =1.602176

1/(1,602176)"** =0,992662013

Golden ratio = 1.61803398

1/(1,61803398)"** =0,992509261

8(2) =1.644934

1/(1,644934)"** =0,992253592

/@ = (6505/Gro15)° = 165578

1/(1,65578)"* =0,992151706

Proton mass = 1.672621

1/(1,672621)"** =0,991994840

Neutron mass = 1.674927

1/(1,674927)"** =0,991973486

From:

Rotating strings confronting PDG mesons
Jacob Sonnenschein and Dorin Weissman - arXiv:1402.5603v1 [hep-ph] 23 Feb 2014

cc. The ¥ trajectory: The left side of figure (15) depicts the ¥ trajectory. Here we use
the states J/W(15)(3097)1 ., x1(1P)(3510)17F, and ¥(3770)1~ . Since no J = 3 state has
been observed, we use three states with .J = 1, but with increasing orbital angular momentum
(L=0,1,2) and do the fit to L mstead of J. To give an idea of the shifts in mass imvolved,
the JPC = 2%+ state y.o has a mass of 3556 MeV, and the JPC = 37 state is expected to
lie 30 — 60 MeV above the W (3770) [23].

The best linear fit is

o =0.418,a = —4.04
with _5(}3 = 3.41 % 10 *, but the optimal fit is far from the linear, with endpoint masses in the
range of the constituent ¢ quark mass:

me = 1500, =0.979.a = —0.00

with yZ, = 5 x 1077 (x2,/x# = 0.002). Aside from the improvement in x?, by adding the
mass we also get a value for the slope (and to a lesser extent, the intercept) that is much

closer to that obtained in fits for the light meson trajectories.

where o’ is the Regge slope (string tension)

We know also that:
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w | 6] my g =0 — 60 | 0.910 — 0.918
wiws | 5+ 3| myq=255—1390 | 0.988 — 1.18

wiws | 543 | my/q =240 — 345 | 0.937 — 1.000

The average of the various Regge slope of Omega mesons are:
1/7 #(0.979 +0.910 + 0.918 + 0.988 + 0.937 + 1.18 +1) = 0.987428571

result very near to the value of dilaton and to the solution 0.987516007... of the
above expression.

From:

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

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

from:

Modular equations and approximations to 7 - Srinivasa Ramanujan
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372

We have that:
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Henep

Sy e FTEY
642 = ™ 124 | 976 VE
640550 = 4096 ™V —
so that
64038 + 92Y) — €™V — 94 4 4372V 1 oe _64{(1 + VD2 + (1 - VD).
Henep
£™V32 = 2508051.0032
Apain
Gar = (6 + V37T)1.
faH = eV 424 4 2766V o
BICT2E = 1096V ...
so that
64(C3 + G2 = o™V p 21 443720 VI .. = 64{(6 + V37)} + (6 — V3T)6}.
Hence

e™% _ (00148647 0000TR . . .

Similarly, from

we obtain

: z - s (50vm\~ (5_vm
B4(g3 | g2 = VB 24| 4372V | —64 kio | 7_,;f
- & i
Henee
S
oTV38 _ 04501957751.00000082 . . . .
From:

An Update on Brane Supersymmetry Breaking
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017

From the following vacuum equations:
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AR s omaw
Teved _— _CE 7 —2B8-p)C+287"¢
TE

[y ) ('\l

i f 3 g2 ; y (L0 gle)
K (p 4 | — TR )e—“”—-ﬂ” +2F)
16K e 2€ -

hg 2 ,_"lf]"!: )
~ q 4 A - 4 ."- n oy = Ty _—\{:! 4
(‘41)2 B i 7 —p+ E e 208 pPIC+28g @

we have obtained, from the results almost equals of the equations, putting

4096« ™Y * instead of

‘ 3 alp)
E,—Q(S—p)c—f—gﬁﬁj @

a new possible mathematical connection between the two exponentials. Thence, also
the values concerning p, C, ¢ and ¢ correspond to the exponents of e (i.e. of exp).
Thence we obtain for p =5 and Sz = 1/2:

e~ 6C+d = 4096 V18

Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s
exponential has a coefficient of 4096 which is equal to 64°, while -6C+¢ is equal to -

v 18. From this it follows that it is possible to establish mathematically, the dilaton
value.

For
exp((-Pi*sqrt(18)) we obtain:

Input:

Exp[—:r *.,." 18 ]

Exact result:

Ay @
£

Decimal approximation:
1.6272016226072509292942156739117979541838581136954016... x 107°

1.6272016... * 10°°
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Property:

ayar.
e "= 7 igatranscendental number

Series representations:

7 i o=k [ 1/2)
P—:r\.-"l_ e f_;” L LJ:=DI" {k |

'Tuls—exp[ ;T!.,"l?z 17 [_ L]

rYoRes 1 ; 17 I'[—El - s}li’[ﬂ
2V

-y 18 g
Bt exp[—

Now, we have the following calculations:

e~6C+® = 4096¢ V18

e~™18 = 1 6272016... * 10°

from which:

L pm6C+d = 1.6272016... * 10°
4096

0.000244140625 e =6C+® = ¢=™V18 — 1 6272016... * 10

Now:
In ( -W_) —13.328648814475 = —m1/18

165



And:

(1.6272016* 107-6) *1/ (0.000244140625)

Input interpretation:
1.6272016 1

105 0.000244140625

Result:
0.0066650177536

0.006665017...

Thence:

0.000244140625 ¢ ~6C+¢ = ¢—mV18

Dividing both sides by 0.000244140625, we obtain:

0000244140625 _gc+gp _ 1 o—TV18
0.000244140625 0.000244140625

e~%C*+? = (.0066650177536

((((exp((-P1*sqrt(18)))))))*1/0.000244140625

Input interpretation:

exp(-n/ 18 l
0.000244140625

Result:
0.00666501785...

0.00666501785...
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Series representations:

exp(- v 18 )

—————— = A096 ex
0.000244141 ? i

exp(-x V18 }

———— = 4096 exp
0.000244141

exp(-x V18|
————— — 4096 exp
0.000244141

Now:

From:
In(0.00666501784619)

Input interpretation:
logi0.00666501784619)

Result:
-5.010882647757...

-5.010882647757...

R

B S L T [

k=0

]]

gt l;ukl

;rE:?’:D Res

N B F[—zl - s}r[sl

1
i

2V

e~0C*+® = 0.0066650177536

1
0.000244140625 =

exp[—n J'E]

-y 18 1
0.000244140625
=0.00666501785...

Alternative representations:
logi0.006665017846190000) = log,(0.006665017846190000)
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log(0.006665017846190000) = log(a) log,(0.006665017846190000)

log(0.006665017846190000) = -Li7(0.993334982153810000)

Series representations:

. (-1 (-0.993334982153810000)"
log(0.006665017846190000) = _L :

k=1

L

(0.006665017846190000 — x)
log(0.006665017846190000) = zmlarg : x J*
m

& (-1 (0.006665017846190000 — x)* x7*

log(x) - }_‘ P
k=1

0.006665017846190000 — 70} | ( 1
log(0.006665017846190000) = | 212! 2 zD'Jng[ ]

2 %

2p
arg(0.006665017846190000 - zq)
2
i (- 1/* (0.006665017846190000 - 2o z5°
k

k=1

logizg) + { log(zg) -

Integral representation:

"0.00666501 7846190000 1

log(0.006665017846190000) = j t
1

In conclusion:
—6C + ¢ = —5.010882647757 ...
and for C = 1, we obtain:

¢ = —5.010882647757 + 6 = 0.989117352243 = ¢

Note that the values of ng (spectral index) 0.965, of the average of the Omega mesons
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to
the following two Rogers-Ramanujan continued fractions:
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c = 1-———— ~0.9568666373
Vip-15 - p+1 P —
1+—2 7
e—ﬂ'
1+
I+..
67% e—;rw/g
\/_ =1- — = (0.9991104684
> -p+1 S Y
1+i{ye' 5 -1 I+—
e—47r\/§
1+
1+..

(http://www .bitman.name/math/article/102/109/)

Also performing the 512" root of the inverse value of the Pion meson rest mass
139.57, we obtain:

((1/(139.57)*/512

Input interpretation:
I 4
5113' 139.57

Result:
0.990400732708644027550073755713301415460732796178555551A84

0.99040073.... result very near to the dilaton value 0.989117352243 = ¢ and to
the value of the following Rogers-Ramanujan continued fraction:
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NS o V3

=1- = (0.9991104684
J5 —p+1 | e
s ¢54\/5_3_1 Y +1 e—3m/§
+ e—47r«/§
1+
1+...

From:

Eur. Phys. J. C (2019) 79:713 - https://doi.org/10.1140/epjc/s10052-019-7225-2-Regular Article - Theoretical Physics
Generalized dilaton—axion models of inflation, de Sitter vacua and

spontaneous SUSY breaking in supergravity
Yermek Aldabergenov, Auttakit Chatrabhuti, Sergei V. Ketov

Table 1 The predictions for the inflationary parameters (n,. r), and the values of ¢ at the horizon crossing (g; ) and at the end of inflation (g ). in
the case 3 < @ < a, with both signs of ). The &« parameter is taken to be integer, except of the upper limit e = (7 + +/33)/2

o 3 4 3 6 s
sgnfa) - + = +/— + — —
As 0.9650 0.9649 0.9640 0.9639 0.9634 0.9637 0.9632
r 0.0035 0.0010 0.0013 0.0007 0.0005 0.0004 0.0003
— K 5.3529 3.5542 3.9899 3.2657 3.0215 2.7427 2.5674
—K @ 0.9402 0.7426 0.8067 0.7163 0.6935 0.6488 0.6276
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