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Abstract
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From:

https://twitter.com/pickover/status/1034616624945541120
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From:

Dark D-brane Cosmology
Tomi Koivisto, Danielle Wills, Ivonne Zavala - arXiv:1312.2597v2 [hep-th]
27 May 2014

e Matter dominated solution: * — 2z — 0, 2 — 1, w — (., This solution exists regardless

of y and is a TPpP_HnT.

e Potential dominated solution x =0, 2 =1, =0, 9§ = 1, w = —1. This sclution

exdsts when A — 0 and ig then an attractor.

o Kinetic dominated solution: & = £1, z = 0, 2 = 0, w = 4. [I'his solation exists
regardless of 7. In the limit 7 — (0 it is a saddle point, in the limit % — 1 the downhill
hranch is an attractor given A < —/6 and 2 > 2v/6. and symmetrically. the uphil]
branch is an attractor given A > /6 and u < —2v/6.

¢ Kinetic scaling solution: z = —p/2v6, 2 =0, 1 =1 — p:%/'?al, w=0, ¥=1. This
solution exists when || < 2v/6 but is never stable.

¢ ['ield dominated solution: r — A/6, z — V1 — 20 -0 -1 w— -1+ .}-2;“3.
This solntion exists when (0 < |A]| < V6 and M+ 4;1) > 12. Further, it accelerates
when 0 < |A] < V2.

Now, we analyze the following equations:

dr 3 A4 1)(29 — 1)x2 . .
T 1( (7 + 1)(2v ) +’3"'-1'2—32+1)

dN ~ 7 (2 +~9—1} 2241
3 107 —3)z2 — 25 +3) +22(4 - 89)A + (27— 3
V3G +D [ (( Ja® = 27 +3) +22((4 — 8Y)A + (27 )MJ, (3.34)
B(F(x?+22-1)—22+1)
j:-' =~ (3+3%? -3 - V3 + DAx) , (3.35)
& 3% (1 _,:}2) z2 v3FTE+1)(1 —F9)7 ,u—t—ﬁ,u{“ —z* (—l)t-f—,u)) (3.36)
AN " 3@ +22-1)—22+1 432 +22-1)—22+1) o

For (3.34), we have:

32((A+DE-DF1+D))H(((sqrt(6)*((3sqrt(6) *(((10-3)+3))))))) / 8



Input:
3 1, — — e
5[[l+11[2—l}+l+l}+§[\,‘6 [3".,."5 [[10—3}+3}]]

Exact result:

57
2
Decimal form:

28.5

28.5
For (3.35), we have:

1/2%sqrt(1-6)*(3+3*((sqrt(6)/6))2-3*(1-6)-sqrt(3*2)*sqrt(6)*((sqrt(6)/6))

Input:

—

) 2 )
5dl—6[3+3[T] —3[1—5}—'\;{3 E'q'IEI T

Result:

1. 8 o

45 e
Decimal approximation:

17.94501600434722412450000752176029450806199635141669667837... i
17.94501600434...

Polar coordinates:

r=17.945 , #=80°

The sum of the two equations is:

3/2%4-+(((sqrt(6)*3sqrt(6)*(10)))/ 8) + ((1/2*sqrt(1-6)*(3+3*((sqrt(6)/6))2-3*(1-6)-
sqrt(3*2)*sqrt(6)*((sqrt(6)/6))))))

Input:

30 1,1~ 1~

574+ 5 (V6 <3(V6 x10))+
1 \JII'Ez — \JII'_
5".;"].—6 3+3[? —3[1—51—"q'|3 2 ‘u'l T




Result:

57 1 —(37 [
2L pegdetl o 5]
g *g*V [2 v

Decimal approximation:

28.5 +
17.9450160043472241245000075217602945080619963514166966783...

Polar coordinates:
r = 33.679 (radius), &=~ 32.1966°

33.679

Alternate forms:

%}[114+3?~E:-2-~J¥:]

57 37iv5 I'15
g o e
2 4 ‘\f 2

l III o
= .[,\;5[1393- 148 6 | +-114.

Minimal polynomial:
256 x* — 29184 x° + 1470496 x° - 36408864 x + 395 155921

The product of the two equations, is:

(((3/2*4+(((sqrt(6)*3sqrt(6)*(10)))/ 8)))) * (((1/2*sqrt(1-6)*(3+3*((sqrt(6)/6))"2-
3*(1-6)-sqrt(3*2)*sqrt(6)*((sqrt(6)/6))))))



Result:

o O o r N e
551 )
Decimal approximation:

511.4329561238958875482502143701683934797668960153758553335... «

511.432956...1
Polar coordinates:

r=>511.433 i1 , @=190°
511.433

Alternate forms:
s J5 (37-246 |57
5iV5(37-2V6)

-?:-4?[2 4?-3?']

‘%? ¢\ 5(1393- 148 Vo)

Minimal polynomial:
4096 x* + 2896548480 x* + 477401 742 725 625

We have also:

(((CCC(B/2*4+(((sqrt(6)*3sqrt(6)*(10)))/ 8)))) * (((1/2¥sqrt(1-6)*(3+3*((sqrt(6)/6))"2-
3*(1-6)-sqrt(3*2)*sqrt(6)*((sqrt(6)/6)))))))))))"1/13

Input
[g 4+é[45 3(Ve 10]]J

—¢1-5[3+3[£]Z-3[1-51-¢ﬁdﬁ %H"[ljlm
Result:

)]



NZE I{f'IS?[i—? = -u'?]

22_-' 132

Decimal approximation:

1.6039479340215778797101464945208244424578309313151772087... +
0.19475453913414746983600072826516634280137544448483207562.._ |

Polar coordinates:

r = 1.61573 (radius), 6~ 6.92308°
1.61573

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

Alternate forms:

— | — :
A5 1.?';[3?-2{ 6 )57 210/

1
2

13— | g
V57 %[5 [1393 ~148+/6 ]

23.-'13

ey 1‘3‘|.'|I5? (37-2 v'?]

23.-' 13

Minimal polynomial:
4096 x°% + 2896548480 x°° + 477401742725 625

29/1073+((((((((3/2*4+(((sqrt(6)*3sqrt(6)*(10)))/ 8)))) * (((1/2*sqrt(1-
6)*(3+3*((sqrt(6)/6))"2-3*(1-6)-sqrt(3*2)*sqrt(6) *((sqrt(6)/6)))))))))))*1/13
Where 29 is a Lucas number

Input:



E+[[5 4+§[~15 3[-4? lr:um

1 V6 —— — 6
[541-5[%3[?]2-3[1-&}-43 246 "?]]]"[1;13}

Result:

EGF:_'lzl a7 _.fe
- \[5?[2 «.,fﬁ]
1000 92113

Decimal approximation:

1.6329479340215778797101464945208244424578300313151772087... +
0.19475453913414746983600072826516634289137544448483297562..

Polar coordinates:

r=1.64452 radius HEEIECIIE';‘: Ingle

)

2
164452 = ((2) = = 1.644934 ...

Alternate forms:

| —
500 V=5 210/1313 5?[3?-21,“5] +29

1000

%5 13 57(37 -2 J6'
ag: \/ [ )

;
1000 23/13

29 . 22112 4 500 Y5 21212 1357 (37-2+6|

1000  2%13

And:

(29%2/1073-2/10"3}H((((((((3/2*4-+(((sqrt(6)*3sqrt(6)*(10)))/ 8)))) * (((1/2*sqrt(1-
6)*(3+3*((sqrt(6)/6))"2-3%(1-6)-sqrt(3*2)*sqrt(6)*((sqrt(6)/6))))))))))" 1/13

Input:



[gg E_%J+[[_ 4+ (Ve 3(Ve m]]]
[—w.jﬁ[3+3[—]2—3[1—6}—43 2 46 ;]]]“[lx'l3}

Result:

, Eif?lifs?[%_q?]

125 22(13

Decimal approximation:

1.6599479340215778797101464945208244424578300313151772087... +
0.19475453913414746983600072826516634289137544448483297562.. ¢

Polar coordinates:

r=1.67133 (radius , = 65915?
1.67133

We note that 1.67133... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass

Alternate forms:

1 26 10,13 II [
— |125%/ -5 291313/ 57(37-246) +14
250[ \I [ v ] i

N5 1{{5? [3? 3 q?]

S

125 23/13

[ —
7.2213 41255 1{{ = [3?— 246

125 22_:' 13



Now, we have that:

b) Potential dominated de Sitter solution: in this case x4g = {059 = 0 so that zz9 = 1
and thus wgs = —1. From (3.43) and (3.44) one can check that in order for it to be a
solution, n and m must satisfy:

n—m< -2, (3.46)

and the solutions have 535 = 1. The eigenvalues corresponding to this solution are

(—3,3), and therefore the solution is always a saddle point.

Fg — h-gi—fg[
=8

Thus wec sce that physical solutions cxist only when the ficld is rolling down the throat,
S(x) = —1, for the positive branch since otherwise either z < 0 or the matter energy density
is negative since z > 1. It is difficult to find the most general solution for x. However, we
can focus on the special case ¥ = 0, corresponding to an ultra rclativistic regime, (d)(1)

above. In this case we obtain the following fixed points:

S(x)v1 -3+ /1 -3+ 30y (1 + 52

R 3 (3.51)

1/5qrt(3*8)*(((-1*sqrt(1-0)+sqrt((1+3*8(1+0))))

Input:
1

v3x8

[—\'fl—Cl +y1+3 8[1+m]

Result:
2

3

Decimal approximation:
More digits
0.816496580927726032732428024901963797321982493552223376144. ..

0.81649658.... =74

Alternate form:

5

3

10



1/sqrt(3*8)*(((-1*sqrt(1-0)-sqrt((1+3*8(1+0))))

Input:

— [-u"l-cu _y1+3 8[1+m]
v

Result:
[3
V2
Decimal approximation:

-1.22474487139158004909864203735204569598297374032833506421...
-1.224744871391589.... = Z.

Alternate form:

Ve
2

The sum of two result is:

((((1/sqrt(3*8)*(((-1*sqrt(1-0)+sqrt((1+3*8(1+0))))))) + (((((1/sqrt(3*8)*(((-
1*sqrt(1-0)-sqrt((1+3*8(1+0))))))

Input:

1
v3x8

[-u"l-n:u +V1+3 3[1+m]+ [-u"l-n:n —J1+3xB(140)

v3x8

Result:
2 (3
Vi V2
Decimal approximation:
-0.40824829046386301636621401245098189866099124677611168807...

-0.40824829046....

Alternate forms:
V6
6

k.
V6

11



The difference is:

((((1/sqrt(3*8)*(((-1*sqrt(1-0)+sqrt((1+3*8(1+0)))))))) - (((((1/sqrt(3*8)*(((-
1*sqrt(1-0)-sqrt((1+3*8(1+0)))))))))))

Input:
1

v3x8

[—\,"Il—D sk smm]- [—-u'"l—D _1+3xB(1+0)

v3x8

Result:
22 (3
Vi "V 2
Decimal approximation:
2.041241452319315081831070062254909493304956233880558440360...

2.041241452319....
Alternate forms:

5 \J'E
6

5

‘u'l B
And:

(((sqrt(2/3) + sqrt(3/2)))) + (((sqrt(2/3) - sqrt(3/2))))

Result:
2 2
V3
Decimal approximation:

1.632993161855452065464856049803927594643964987104446752288...
1.632993161855...

12



Alternate form:

24 6

3

(11/1073+4/10°3)+(((sqrt(2/3) + sqrt(3/2)))) + (((sqrt(2/3) - sqrt(3/2))))

Input:

U An (B [A) [ 2
_[mme]*‘u’s*‘iz V3 V3

Result:
, [2_ 3
Y3 200

Decimal approximation:

1.617993161855452065464856049803927594643064987104446752288...
1.61799316185....

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

Alternate forms:

(40046 -9
5.:..:.[ e

24 6

3 200

—

L fa00,/2 _3
200 V3~
Minimal polynomial:

120000 x° + 3600 x - 319973

L(11/1073+4/1073-47/10°3-7/10"3)+(((sqrt(2/3) + sqrt(3/2)))) + (((sqrt(2/3) -
sqrt(3/2))))

Input:
13



-3

[ 11 4 47 7 ] [2 ll.'?
=l s e st = gy f
100 10° 108 10° \’3 )

Exact result:
3 73
—g + 2 H~|II =
1000 3
Decimal approximation:

1.671993161855452065464856049803927594643064987104446752288...
1.67199316185....

We note that 1.67199316... is a result practically equal to the value of the formula:
My, =2 X 2mp = 1.6714213 X 107% gm

that is the holographic proton mass

The total equation of state parameter approaches minus unity as one increases [y,

- 2
S DT (3.53)

wppM = — T

(1-sqrt(1+3%8))"2 / (3*8)

Input:
(1-V1+3x8)
- 38

Exact result:

2

E:
Decimal approximation:
~0.66666666666666666666666666666666666666666666666666666666...

-0.66666....
For

for 0. << Tg < 1. — 0.83
14



we have that:
-(1-sqrt(1+3*0.83))"2 / (3*0.83)
Input:

(1-vV1+3x0.83 )
) 3.0.83

Result:

-0.302687...

ForI'y =1/12=0.083333..., we have that:
-(1-sqrt(1+3*(1/12)))"2 / (3*(1/12))

Input:

I 1
1-_\,'1+3 E]Z

1
JIw —
12

Result:

-7
_qahi o 2=
2

Decimal approximation:

-0.05572809000084121436330532507489505823752656155389710291...
-0.05572809....

Alternate forms:

—

Minimal polynomial:
¥ +18x+1

The inverse is:

15



S(-(1-sqre(1+3%(1/12)))°2 / (3*(1/12))

Input:

Exact result:
1

V5 ¥
4[1_ 2 ]
Decimal approximation:

17.94427190999915878563609467492510494176247343844610289708...
17.9442719009.... result very near to the Lucas number 18

Alternate forms:
1

(V5 -2

0+445

445 +9
Minimal polynomial:
¥ -18x+1

We note that:
(3571 + 322 + 29 J+8(((-1/(-(1-sqre(1+3*(1/12)))"2 *1/ 3*(1/12))))))(Pi)
Input:

-1

{1-J1+3 i]z L

1
12 —-
1 12

(3571 +322+20)+8

Exact result:

.
3923 5 A= ———i:f—
1-Z]
2

16



Decimal approximation:

73490.74979164310641151290801340134254383310484226186372737...

73490.74979....

Alternate forms:

3922+8[9+4\(IE]”

3922+2°2" (36 + 16 \/E]’T

Y
92243772 [T

5 -2m
_q

Series representations:

(3571 +322+20)+8

(3571 +322 +29) +8

|

| 3
1_‘I.II 1+E

._.
[ |"""

-1

— 2
1- ] 143
_".II e

= [

o

— 3023 4 9337

3922 +8

[2 Vi + Z“Lﬂ Ress—; 4°T

pg_qnﬂf]

17




(3571 +322+29)+ 8| ——— | =

— 2
[,,3
[l—ul 1-+12
B -
12
.
1
3-2r
3922 4+ 2777
r-11’"-1—'| {8 -rkz-k 2
g T T RS
0 k= X
n! iz the factorial function
@iy iz the Pochhammer symbol (rising factorial)
I'x is the gamma function
Res f is a complex residue
E=H0
K is the set of real numbers
From:

Excited D-branes and Supergravity Solutions
Tsuguhiko Asakawa, Shinpei Kobayashi and So Matsuura
hep-th/0506221 - June 2005

The boundary state corresponding to the NSNS-sector of N Dp-branes in the
limit of u — oo

From the following equations, we obtain:

. e = 1 ; -
| B';u ) g = Nexp {[ do (-EPI-DPE-)] | Bp )ns

=2.2983717437...*10%
18



il e ]‘ i F L L 2
Bty / [dX* _lexp{r/dcr (—EDXF DEXF)} | X, X =0 )y

=2.0823329825883 * 10’

(4181 -233 - 21)+2*((((2.2983717437 *10759) + (2.0823329825883 *
10°59))) /13

Where 4181, 233 and 21 are Fibonacci numbers

Input interpretation:
13
~(4181-233-21)+ 2 V 2.2983717437 » 10°° + 2.0823329825883 » 10°°

13f
-3027 +2 V 2.2083717437 - 10°° + 2.0823320825883 - 10°°

Result:
73400.8437525...

73490.8437525... result very near to the following ratio (A. Nardelli) concerning the
general asymptotically flat solution of the equations of motion of the p-brane:

A() 1 ( 1 ) 1
) X — X
B(r)\ ¢(@r)/ er™)
0.000029211892 : :
o 0.0093544521[_G.D005945333] 0.00183393

= 73491.78832548118710549159572042220548025195726563413398700... =
= 73491.7883254...

We have the following mathematical connections:

-1

_[l—\llll+3 1—12]2 31]

12 = 73490.74979 =

(3571 +322 +29)+ 8

19



; e 1
N exp {/ do (—WP;'DPEJ} | Bp )xs +

(13
= —3927 + 2 =

[ [dXH] exp {/d&' (I—ﬁnxufﬂxp)} | X#,X*=0 >N5/
\

13f
_3927 +2 V 2.2983717437 » 10°° + 2.0823329825883 - 10°°

=73490.8437525.... =

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

—0.000029211892 [-
N 0.0003644621 | 0.0005946833

1 1
] 0.00183393 | =

73401.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

[ e Somn(—(G))| X 38 noniea o

— o ' )ﬁ,;—:pi- Ea )/

k{ﬂ{( T ) (log 7') (log X)) + (2" (log Ty + &5"h} (log 7)) T~ }

7.9313976505275 x 108
/(26 X 4)? =24 = (26 47 - 24 = 73493.30662...

From:
A. A. Karatsuba, On the zeros of a special type of function

connected with Dirichlet series, Izv. Akad. Nauk SSSR Ser.
Mat., 1991, Volume 55, Issue 3, 483-514

20



-+

T < S exp (- (%)2) Z %B(L} Wi+ [P i <
—es ' Api-es
{H(m;‘_% lagf»}ls ' [Iog:;fl)sr ++ |Wg|)<@’;H(( = lng )ML; Ia(}?’t) 2 +IW2|)

<H{( lejgr J (og 7) (log X) %  + (e (log TY¥ -+ &5'h (log T)") T} _

=793139765.05275

/ er€+S=’=* oz (_ (LH)E) 2 afh) B(\) L—t{T#JJ dt << \

Vi
— 0 HP‘.“E;

a ' £ = /
<cu( Y LB )< H (g )zra; Loty + W)

\ <H{(— o ) o T) Qog X)® 4 (&% (log T)> + &AL (log 7)) T }/

7.9313976505275 x 10°
/(26 X 4)? =24 = (26 47 - 24 = 73493.30662089

Where (26*4)*2-24 or (6765 Fibonacci + 3571 + 322 + 123 +11) = 10792; and
10792 =2° *19 * 71

We have also:

[ el

\<H{( g7 (108 7) Qog X)™P (e (log Ty + e37h] (log 7)) T~}

Agpi-®:

/

Z :(M B(?\-)ﬁb t-:’Tth_pJ dt{ \

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

21



And:

] , |
[ () 5 Ao )
— A= Plets
= g 8 r = ! /
<rl 3 LR i) A YR )

A

\

; 4 W 7 —ar ~Tyr - -
H{(w}g (log 1) (lOg X}'zﬁ -+ (822 (log Ty + g5 hy (log LYyl 1}/

7.9313976505275 x 108 g
/ ((3**7)* +59)-22 = 63 +50 = 196884.595

7.0313976505275 x 108 e
/(76 *47+322+123+11)-29+7 = | 76-47+322+123+11 = 196884.595

Note that, 196884 is a fundamental number of the following j-invariant

§(r) = g1 + T4 + 196884 + 21493760q> + 8642999704° + 202458562564" + - - -

(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:

§(7) = g1 + 744 + 196884q + 214937604” + 8642009704° + 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:

™18 640320° + 744

The asymptotic formula for the coefficient of ¢" is given by
etrv/n
VZnd/4
as can be proved by the Hardy—Littlewood circle method)

22



From:

An Update on Brane Supersymmetry Breaking
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017

Now, we have that:

would imply that 35 = 1. The Weyl rescaling G — ge?/? turns the action (2.23) into its
Einstein frame form

1 1
S=_— /d”’r\/——g{— R — - (99)?

2,

1

L e P Te L (224
2(p+2) & e B

p+2

where now g = % for the orientifold model and vg = % for the heterotic SO(16) x SO(16)
model, while fgp = —% for the orientifold model and G = % for the heterotic SO(16) x
SO(16) model.

profile is present. Assuming also a constant dilaton profile, the vacuum equations reduce

to

I-'J{_D] 12
i n

Tewee — _ P ™" —2pE-po+2pg’s !
VE
2 [ 287\ ,—2(8—p)C+28% &
h p—i—l—r—;__- P i )
16K e ?¢ = — =
(7 —p)
2 N ¢ (P“\
{A’f — Ep=3 h {? —p+ 285 E—ch—anz_:fl:j,”;ﬁ (3 8)
16(p+1) \ T,

23



The first is the dilaton oquation which requires for consistency &y < (), a condition that
translates into the presence of a three—form flux in the orientifold vacua and of a seven

form flux in the heterotic SO(16) < 5O(16) case. This fact determines the available optious:
AdS; = 87 in the orientifold case and AdS; x S m the heterotic case. On the other hand.

7
hadhsics sl an arinthiar 6 tha naethlewlaarstE 0 ar 321 solests difarant slicing 6f

1 111
e COeE 00 ONie OF anoaaer O Loe B VA TIes i oA, v U8 SREONS ONTRTaNT ﬂlllllr& i

the same AdS spacetime. The case k = 0, in particnlar, captures AdS in Poincaré — like
coordinates, and the detailed solutions read

; 12 : 144 9 _ 0
., =et=—" - R = . VGl e R 39
=0T eyt % = T . ‘ R* o
for the orientifold case (p = 1) and
{5 %3 N 1 o - 1
=e? = | =—= . Rg = —, AN = et e (3.10
.@rs th ;‘12) .QS 1\‘2 E’ ; € 1.2 R2 L ]

for the heterotic (p = 5) case, where the one loop contribution A, rather than T, accom-
panies the potential of eq. (3.3). Both choices allow regions of large h-—fuxes where g, is
small while the scale A determining the radii of the internal sphere and of the AdS space-
time ia larze. All in all, these solutions would thus appear & reliable star ting point, but
Sty Iy D Sacle Ml [ i R D R e slecint: A [ b ST -1

PIODIeIIls 1IrK aroiuna the corner and [or one matter we Tecenuy ral across JI.J where 1 ‘1';3

authors had reported on a viclation of the Breitenlohner-Freedman bound [52] for one of

these casos, the AdS; % 87 sclution of eq. (3.9), which would also resonate with some recent
literature [53]. These and other related issues are currently under investigation [50 .
We have the following data:
ve=3/2 or5/2 and PBg=-1/2 or1/2 g;=small =0.30282212
R =large =R =0.97536759 ; (g;=0.30282212); p=5; h=0.02390591
144 / (((0.97536759)"4*0.30282212"3)) = T* = 5729.6279... = T = 75.69431
e® =1.0000000000000000001783 (or 1.00000002175000023653)
1274/ ((((2*75.6943173*1.0000000000000000001783"4)))) =
h =0.0239059102723394358 (or 0.02390590819252533259876) = 0.02390591

(The Mass of the Dilaton - Haim Goldberg - https://arxiv.org/pdt/hep-
ph/9402300.pdf)

2 2 13 8
Mgilaton ~ A”/mp) ~ (m SUSY mPl) ~ 10" GeV

Input interpretation:
convert 10° Gev/e? to kilograms
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Result:
1.783 - 10 ¥ kg

1.783 * 107" kg
And

Input interpretation:
exp(1.783 - 107

Result:

1.000000000000000000178300...
1.0000000000000000001783... = e?

From:

http://www.fmboschetto.it/tde4/superstringhe.htm

Another of the particles regulated by the string theory is the dilaton or the graviscalare, a particle
of a scalar field always associated with gravity, which like graviton compares as excitations of
closed bosonic strings, that is strings that have not ended. Like the tachyon, the dilaton would not
be part of the Standard Model, but the proponents of the strings affirm that the string theory
would not be coherent if this scalar particle did not exist. The dilatons involved alone in a typical
scale of the Planck energy (10" GeV), for which producing them in the laboratory would be
rather difficult; however, they represent states produced in great abundance in the early universe
during the inflation phase, and still survive until today as fossil radiation of those remote eras, for
which there is a fund of radiation distributed in an almost homogeneous and isotropic manner on
cosmic scale, similar in many respects to the cosmic bottom of gravitational waves.

Input interpretation:
convert 10" Gev/c? to kilograms
Result:

1.783 107" kg

1.783 * 10™ kg

Considering the Planck Energy, we obtain:

Input interpretation:
convert 1.22 - 10" Gew/c? to kilograms
Result:
2.175 10 % kg
25



2.175*10°
exp(2.175%107-8)

Input interpretation:
exp(2.175 - 107%)

Result:
1.000000021750000236531251714851571824505411655348511293607...

1.00000002175000023653.....

For:
ve= 5/2; Be=1/2; R=0.97536759; g,=0.30282212; p=5; h=0.02390591

T =5729.6279... = T = 75.69431; e? =1.00000002175000023653 we obtain:

Now, we analyze the above vacuum equations.

We have:

Al

VE

e—2B-pC+28; ¢

Te"™®® = —

Putting in the equation the value of e?, we obtain
((-(-1/2*%0.02390591"2)/(2.5)))*exp(-2*3+2*1/2*1.00000002 175000023 653)

Input interpretation:
_ 0.023905901°

1
-# Exp[—E 3+2x 7 l.DDDDDDDEl?EDDDDEBﬁSE]

Result:

7.7013720619001406038060047202580017011547470116862445. . « 107
7.70137296199... %10

We have:
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= TE
16k’ e 2¢ = __/
(7 —.p)

9 ‘:!.-"J':;"” _.1{8_}9}(-\_’_4-:3(?:&
B P = 1= B he i8Nty

1/2*(((((0.0239059 1°2((((5+1-(2*1/2)/2.5)))*exp(-
2%342%1/2%1.00000002175000023653)))))

Input interpretation:
2

1
. 1
: [D.023905912 [[5 55y [

1
= exp[—E 3+2 = l.DDDDDDDE1?5000023553]]]

Result:

0.000010781922146786209571455792620962588381616645816360742. ..
0.0000107819221467862...

Result:
1.07819221467862005714557026200625883816166458163 « 1077

1.07819221467862...¥10”

And:

; h2 2 rﬂ{'m 9 1a 4 | o gle)
AN . —2A — PE —2(8-p)C+28P 4
(A" = ke + 16(p + 1) (4‘ p+ e ) e
exp(-2)+(((0.02390591°2/(16*6)))*((7-5+(2%1/2)/2.5))* exp(-
2%3+2%1/2%1.00000002175000023653)))))

Input interpretation:

2

1
0.02390591% 5 1
S 5 Exp[—E 3424 1.000[}0@21?5005023553]

166

exp(-2) + -5+

Result:

0.1353353795038...
0.1353353795038...

Thence, the three results are: 7.70137296199...%107 1.07819221467862...*107
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0.1353353795038... Now. Multiplying these results and performing the following
calculations, we obtain:

4772-64+1/P1"2*-(1-1.0000007913)/(7.70137296199*10"-7 *
1.07819221467862*10"-5 * 0.1353353795038)

Where 47 is a Lucas number and 1.0000007913 is the following Rogers-Ramanujan
continued fraction:

2z

e J5 e—z;r\/g
=1+ =~1.0000007913
e—4zn/§
5 B I+ e—ézzﬁ
1+5\/ (@-1)°45" -1 1+
e—SJr\/g
1+
1+...

Input interpretation:

47° _64 +
¢ 1-1.0000007913 ]
7\ 7.70137296199 - 1077 ~ 1.07819221467862 - 10~ » 0.1353353795038

Result:

73490.35901961475068629082210332083266754569438909723157369. ..
73490.3590196...

Now, we have the following mathematical connection with the equations concerning
the boundary state corresponding to the NSNS-sector of N Dp-branes in the limit of u
— oo and with the Karatsuba’s equation connected with the Dirichlet series:

28



1-1.0000007913

1
(472+64+—2)><—
T

() 7.9 )
_Be P _a-no+2sPy

=73490.3590196... >

5 20
2B ) 928 _p)C 1287 4

)™
h2 (P g . 25" )tﬁ_—i{i—phc#zﬁ}f’z}
e
(7 p
: h?
ke 24 4 —— T —p+
16(p + 1) VE

[

\

= —3927 + 2

[1ax#yex { dz (— s

—

DX“DQXF‘)} X, X =0)

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

=73490.8437525.... =

Ty < Sﬁ exp (— (LH

J)

}" (log ) (log X)2F (e

2

ASPl-E:

/

\ <nf

.
elog T

29

a

()
7%

B (1) a4 | df 2

(log T - &'} (log 7)) T~}

\
/

/



7.9313976505275 x 108
/(26 X 4)? =24 = (26 - 4)7 - 24 = 73493.30662...

Now:

(4181+144+3)+1/5%1/Pi*12(1.0000007913)/(7.70137296199%10-7 *
1.07819221467862*107-5 * 0.1353353795038)

Input interpretation:

(4181 + 144 + 3) +
1 1 1.0000007913

5 x% 7.70137296199 - 1077 ~1.07819221467862 - 10~ ~ 0.1353353795038

Result:
19A883.60025 .

196883.60925...

Note that, 196884 is a fundamental number of the following j-invariant

§(T) = g~ + 744 + 196884q + 21493760q° + 864299970¢° + 202458562564" + - - -

(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 g expansion (Fourier series expansion), written as a Laurent series in
terms of ¢ = ¢”™ (the square of the nome), which begins:

§(r) = g1 + T4 + 196884 + 21493760q> + 8642999704° + 202458562564" + - - -
Note that j has a simple pole at the cusp, so its g-expansion has no terms below g .
All the Fourier coefficients are integers, which results in several almost integers,

notably Ramanujan's constant:

e™1% ~ 640320° + 744,
The asymptotic formula for the coefficient of ¢" is given by
elr/n
V2nd4
as can be proved by the Hardy—Littlewood circle method)
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From:

A superfield constraint for N =2 — N = 0 breaking
E. Dudas, S. Ferrara and A. Sagnotti - arXiv:1707.03414v1 [hep-th] 11 Jul 2017

We have, the low-energy effective lagrangian of sgoldstino and other fields. For p >
0, the quartic term gives a large mass to the scalar sgoldstino, and effectively imposes
the constraint X* = 0 at scales below its mass.

£ — /d-'le (XX — p(XX)?] + ([dQH X 4 h..:-.)

For X =3 and 0 = &, we perform the following calculations:
(integrate [Pi*3]x) + (integrate [Pi*3]x)

Input:
f[fl’ xdx+ f[fl’ Iixdx

Exact result:
3rx’

Plot:

\ i /

\ 12 | /
A\ gl /

| (x from=1.2t01.2)
6|
4

[

— X

1.0 0.5 ) 0.5 1.0

For x = 89 and subtracting 34% and 5, where 5, 34 and 89 are Fibonacci number, we
obtain:

(3 m 8972)-34"2-5
Input:

3r-89% -347 _5
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Result:
23763 r-1161

Decimal approximation:
73492.66622725425672558779471687082703717733643735063962382...

73492.666227...

Property:

-1161 + 23763 ris a transcendental number

Alternate form:
3(7921x - 387

Alternative representations:
37897 —347 _5 = 5 - 34% + 540 ° 89*

3789° -34° -5 = -5 -34% ~3ilog(-1) 89°

3789°-34° -5 = -5-34% +3cos }(-1)89°

Series representations:

o k
37897 —_34° 5= ~1161+95052 )’

k=0

1+2k

il 05052 [—l}k 1195—1—2.’: [51+2k _4 2391+2k}
3789° -347 -5=-1161+) -
1+2k

k=0

\.'\.I‘ lk
37,802 _342 _5— _1161+ 23763 [-—J[
3 E2 Z‘ 4

k=0

1 2 1 ]
+ +
1+2k 1+4k 3+4k

Integral representations:
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—_—

v
3n392-342-5:-1151+95952f V1-£2 at
i

= 5 ] 1
3780° _34° _5=-1161 +47526
Y b [

dt

1
1+¢t2

3x86% -342 5 — ~1161 + 47526 [ dt
Jo

For X =1, we obtain:
(integrate [Pi]x) + (integrate [Pi]x)
Input:

[}TIJI+ (;rxdx

Exact result:

rx
Plot:

\ /

[ from=1.2t01.2)

For x = 248, and adding 3, 610, 843 and 2207, where 610 is a Fibonacci number and
3, 843 and 2207 are Lucas numbers, we obtain:

7 248"2+610+2207+843+3
Input:

mx248% + 610 + 2207 + 843 + 3

Result:
3663 +61504

33



Decimal approximation:

196883.5145663866433384064186452225453896627067391665084132...

196883.514566

Property:

3663+ 61504 xis a transcendental number

Alternative representations:
1248% £ 610+ 2207 + 843 + 3 = 3663 + 180 ° 248°

7248% + 610 + 2207 + 843 + 3 = 3663 — i (log(-1) 248°)

1248% £ 610 + 2207 + 843 + 3 = 3663 + cos '(-1) 248°

Series representations:

<l g
n2482+51D+22D?+843+3::3553+246D152L
1+2k

k=0

r248° 4610+ 2207 +843+3 =
o 246016 (-1)* 1195712 (5142k _4 . 239142K)

3663 e
+ ), 1+2k
k=0

1 2

1

® 1
n2482+61D+22G?+843+3::3553+515G42L[ T[

=z + +
4) V1+2k 1+4k 3+4k

k=0

Integral representations:

1
n2482+51a+220?+s43+3::3553+245015f vi1-¢ a¢
w0
5 "] 1
1248% + 610+ 2207 +843 + 3 = 3663 + 123008 f — dt
w0 2
1t

1
1+

m 2487 +610 +2207 + 843 + 3 = 3663 + 123008 fw dt
o

34
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Now, from:

Modular equations and approximations to 1 - Srinivasa Ramanujan
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372

We have that:
Henee
64gdt = e™VE _o4 976 VE _
04953% = 40066 V2 ...
so that
64(0%% + go2t) = ™V _ 94 1 43727 VE 4 - = 64{(1 + VD)2 + (1 — VD)12).
Henep
e™VE _ 2508951.0982. .
Apain
Gar = (6 + V3T)T,
Bcs = Loy gm0
616524 = 1006 V3" _
s0 Llal
54{[__“%:4_ 4_{3373‘1 = E:-ff 4924 4 4372 L = ﬁ‘l{“:" + \“ﬁ}a 4B \.-'Jﬁ‘,ls}.
[lence

e™37 _ 109148647.09997K . . . .

Simmilarly, [tum

we obtain

¥2 _ — 12
x 24y _ VT8 Vi 5420 5 — /20
B4(g2 | g!) =V 24| 4872V | .. 64 (T | _}f|
\ =)

Henee
2TVI8 _ 04501957751.00000082 . . . .
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We obtain:
24+exp(Pi*sqrt(22))-24+4372*exp(-Pi*sqrt(22))

Input:
24 + Exp[frm"'E] 2444372 Exp[—:r*q"E]

Exact result:

43792 P—\-‘ 22 nm i P\- 22 m

Decimal approximation:

2.50895199999998470866737651576484563043939127623322044... x 10°

2508951.999

Property:

322 1 (22 .
4372 ¢ T 4+e" *° 7 g atranscendental number

Alternate form:
P—u‘ 22 m 4372 + PE v22 1

Series representations:

24 + exp[r ufE] ~24+4372 exp|-r 'JE] ”

szl a1 o1+ (2 | ofriar o1

k=0 k=0

—

24+ exp(ry 22 | - 24 + 4372 exp( - ajE] »

B i) | RN
4372 exp|-n v 21 LT +explry 21 ), -
k=0 k=0
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24 4 exp[m.fE] ~24+4372 exp(-n JE] _

—

o (-1 - 51 ) 22 - 7o gk

4372 exp[—;rw," Zn 2‘ i

k=0
ki_1) RN S -
o (-1) [‘zh (22 — zo ) 25

p[v’_ 3 -

k=0

24-+exp(Pi*sqrt(37))-24+4096*exp(-Pi*sqrt(37))

Input:
24 + Exp[;rwa"';] _ 24 + 4096 exp[—;r*q"?]

Exact result:

/37 1 T
4|:|9l5f Y 3% 'r+fu'3. m

Decimal approximation:

]+

fny. : ; oo
iz the binomial coefficient
\m !

n! is the factorial function

[y i the Pochhammer symbol (rising factorial)

K iz the set of real numbers

1.99148647999998614102985712410356648098774692149946406_.. x 108

199148647.999...

Property:

~ 37 1 VIEEE
4006 ¢ T+e " is a transcendental number

Alternate form:

7 37
P‘U’B.JT 4':'96'?{“2“'3?1-

Series representations:
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24+ exp(n 37 ) - 24+ 4096 exp(-r v 37 ) =
& 1 o 1
4096 p[m S| ]] p[m S35 ]]
k=0 k k=0 k

24 + EXP[J‘T\@] — 24 4+ 4005 exp[—nﬁ] -
4D95E‘xp[ ’T“l"_z[ 3'5} [ }] EXP[HEE[_i}k[_é}k]

24 4 exp[;r\@] 2444096 Exp[—nwj;J "

@ (-1 (-7), 37 -z0)f z.;“]+

4096 EK]_][—II’ =

k=0

k1

o (-1)°(-1), B7-z0) 55°
exp[n\'{; i [ : }k ’ ° ] for not ((zgeR and -
k=0

nij. : : ot
is the binomial coefficient
m )

n! is the factorial function

@iy iz the Pochhammer symbol (rising factorial)

K is the set of real numbers

24+exp(Pi*sqrt(58))-24+4372*exp(-Pi*sqrt(58))

Input:

24 + exp[n@] _ 24 44372 exp[-nﬁ]

Exact result:

4372 V38T NEE

Decimal approximation:

2.45012577519090099909090900840828126093120096487668508... % 101°
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24591257751.9999...

Property:

/58 V5 .
4372 ¢ Tte T is a transcendental number

Alternate form:
f—"u' SB m 4372 +f2‘u' 58 m

Series representations:

24 4 exp[;rﬁ] _24 44372 Exp[—nﬁ] »
1 1
4372 Exp[—;r V57 iS?""‘ [ 2 ]] + Exp[;r V57 iS?‘k [ 2 ]]
k=0 ke k=0 k

24+ expn 58 | - 24+ 4372 exp( -7V 58 ) =

1

4372 exp ;H‘{'_Z‘[ 5?} [__} \f'_L[ = [_-L

24+ exp(n 58 ) - 24+ 4372 exp(~n 58 | =
o (-1 [_El}k [Sa-zc.}kz.g‘f]
"

4372 exp[—;r Zn 2‘ i
k=0 :

k!

o (-1)°(-1), (58 -z0) z5°
exp[n\'{g i [ 2}.& i ] for not ({zpeR and -
k=0

nj. : : o2
iz the binomial coefficient
\m )

n! is the factorial function

[y i the Pochhammer symbol (rising factorial)

K iz the set of real numbers
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From these equations, we can to obtain:
4372*exp(-Pi*sqrt(22)) = 2508951.9999999847086-24-exp(Pi*sqrt(22))+24

Input interpretation:
4372 Exp[—fr v 22 ] — 2.5089519999999847086 x 10° — 24 - Exp[}r \ 22 ] +24

Result:
True

4372*exp(-Pi*sqrt(22))

Input:
4372 Exp[—;r u‘E]

Exact result:
" Iy e

Decimal approximation:

0.001742560241501847321643158467962980541365014014133195597...

0.0017425602415...

Property:

4372 ¢V % 7 s a transcendental number

Series representations:

4372 exp(- JE] = 4372 exp[—;r-u"lz L 21+ [

]

[ jl_ }k]

4372 Exp[—;r J22 ] . 4372 Exp[ 21 L

ol % P

k=0
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mZjoRes,_ 1,217 I{-2 - 5)T(s)

1
=

4372 exp[-m.f 22 ] — 4372 exp|- -
2y

fny. : ; ez
is the binomial coefficient
m )

n! iz the factorial function
@iy iz the Pochhammer symbol (rising factorial)
I'x is the gamma function

Res f is a complex residue
5=

4096*exp(-Pi*sqrt(37)) = 199148647.9999986141-24-exp(Pi*sqrt(37))+24

Input interpretation:
4096 exp[-m.f 37 | = 1.991486479999986141 x 10° - 24 - exp[m.f 37 ] +24

Result:
True

4096*exp(-Pi*sqrt(37))

Input:
4096 exp[—;r ﬂ.,"?]

Exact result:
4096 Y37 T

Decimal approximation:

0.000020567551128945909432772762874258484079974327397718231...

0.000020567551128....

Property:

-~ 37 .
4006 ¢ T is a transcendental number
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Series representations:

4096 exp[—n\'@] = 4008 exp[—nﬁ i 367" [
k=0

H

L
4006 exp[—;r\@]=4ggﬁ EXP[—FEX‘[ 36}k1[ z}k]
k=0 G

il ]

?FE:?L: Res,

b =

4096 exp[—;r w,"';] = 4096 exp

. 367 F[—El - s}r[s}
2+

fny. : ; oo
| iz the binomial coefficient
\m !

n! is the factorial function

[y is the Pochhammer symbol (rising factorial)

I'ix) is the gamma function

Res fis a complexresidue
2%

4372*exp(-Pi*sqrt(58)) = 24591257751.9999999999999998408-24-
exp(Pi*sqrt(58))+24

Input interpretation:
4372 exp[-m# 58 ] 2

2.45912577519999999999999998408 x 10 - 24 - exp|x qﬁ] +24

Result:

True

4372*exp(-Pi*sqrt(58))
42



Input:

4372 exp[-n@]

Exact result:
by L

Decimal approximation:

1.7778675837125193463785428426005833784836289559896768... x 1077

Decimal form:
0.00000017778675837125193463785428426005833784836289550806768

0.00000017778675837...

Property:

—~/58 7 -
4372 ¢ T is a transcendental number

Series representations:

4372 Exp[—;r\'E] = 4372 Exp[—n\E i 57% [
k=0

)

oy B
4372 EXP[—}T\'E] = 4372 exp <z BT i —[ L [ 2}’“
k=0

ol % P

k!

xEhgRes, 1, 57 r[-i1 N s} (s}

b =

4372 exp[—;r wfﬁ] = 4372 exp|-
2+r

fny. : ; oo
iz the binomial coefficient
\m !

n! is the factorial function
[y is the Pochhammer symbol (rising factorial)

rix) is the gamma function

Res f is a complex residue
2%
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Now, from the following vacuum equations:

alp) 12
B h e—2B-—p)C+287 ¢

T (_— r\.".i".' ¢ —_ —
VE

a 9 a7 98 ) O 2 5P

(7 — p)

we substitute to the exp in the equations, the result obtained from the Ramanujan’s
modular equation, i.e.

4096 ™V 1
and obtain:
((-(-1/2*0.0239059172)/(2.5)))* 4096*e"(-Pi*sqrt(37))

Input interpretation:
_ 0.02390591°

3 an96™ VT
2.5

Result:
2.35084... % 1077

2.35084... * 107

Series representations:

4096 ¢ V37 | (-(~0.02390597)) VB 3364 (12)
k|

— 0.468167 ¢ S

2x2.5
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4096 ¢ V37 ] (~(~0.0239059%))

2x2.5

— 0.468167 Exp[—;r V36 =
k=0

4096 ¢ ¥37 ) (-(~0.0239059))

2x25
m Eilg Resjz_%ﬂ 36~ F[—

0.468167 exp|- =
2vr

é—s}r[s}

['i}k [_zl}k

k!

|

nij. : : ot
is the binomial coefficient
m )

n! is the factorial function

@iy iz the Pochhammer symbol (rising factorial)

With 18 as value within the square root, we obtain:
((-(-1/2*0.02390591"2)/(2.5)))* 4096*e"(-Pi*sqrt(18))

Input interpretation:
0023905012

2 ap96e” VD
2.5

Result:
7.61802... % 1077

7.61802....%107

Series representations:

4096 ¢V ¥ ) (-(~0.02390597)) T 31k (12)
= 0.468167 ¢ ke ko

2x2.5

45

I'x is the gamma function

Res fis a complex residue
3%



4096 ¢ V18 ] (~(~0.0239059%))

— &
— 0.468167 exp[-mf 17 3 T

k=0

['ﬁ k['zl}k]

2x2.5

4096 ¢V 1¥ ) (-(~0.0239059))

2x25
m Eilg Resjz_%ﬂ 1775 F[—

0.468167 exp|- =
2vr

é—s}r[s}

nij. : : ot
is the binomial coefficient
m )

n! is the factorial function

@iy iz the Pochhammer symbol (rising factorial)

I'x is the gamma function

Res fis a complex residue
3%

1/2%(((((0.0239059 1/ 2((((5+1-(2%1/2)/2.5)))* 4096*e"(-Pi*sqrt(37))

Input interpretation:

1
1 2x L o
5 [D.023905912 [[5 e _2] 4096 ¢V H

Result:
3.291177... x 10°%

3.291177... #1038

Series representations:

1 2 s n 36 ™ 367k Y2
5002390597 (5 +1- ~——1]4096 ™ ¥*7 | = 6.55433 ¢ o5 (%)

46



1 2 —
= 0.023905 2[(5 1-—]4& 6 '”3?}:
5 Q059 + S 06 ¢

o (2 (-3)
6.55433 Exp[—;r V36 %‘j %

!

1 7 _
- 0.023905 2[(5 1__J4C, 6 —nws?}:
2 B s

T Ef;:, Res__ 1. 36~ r[_
6.55433 exp| - I
24

%—s}r[s}

nj. : : o2
iz the binomial coefficient
\m )

n! is the factorial function

[y i the Pochhammer symbol (rising factorial)

rix) is the gamma function

Resfis a complex residue
3%

With 18 as value within the square root, we obtain:

1/2%(((((0.02390591°2((((5+1-(2*1/2)/2.5)))* 4096*e"(-Pi*sqrt(18))

Input interpretation:

2

1
} 2 2 -n 18
5 [0.023905‘91 [[5 +1 N ] 4096 ¢

Result:
0.00001066522...

Result:
1.0665220000% 107>

1.066522... * 107
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Series representations:

2 —_—
0.023905 2([5 1——]40 6 ‘”“SJ
0059 + T 0b ¢

T ek {12
_ 655433 ¢ Y17 2o 17| k ]

2 e
0.023905 2[(5 1-—}41:1 6 ‘”‘“ﬂ:
Q059 + T 06 ¢

- (31D
6.55433 exp| -1 {17 3 ?Tzk
k=0 )

2 —
0.023905 2([5 1-—]40 6 '”‘“SJ:
Q059 + S 06 ¢

mIfoRes 1,177 (-7 —s)I(s)
6.55433 exp| - :

2+

1. . s o s
iz the binomial coefficient
\m )

n! is the factorial function

[y is the Pochhammer symbol (rising factorial)

I'ix) is the gamma function

Res f is a complex residue
2%

exp(-2)+(((0.0239059172/(16*6)))*((7-5+(2*1/2)/2.5))* 4096*e(-Pi*sqrt(37))
Input interpretation:

i 0.02390591°
EXPI—
T

2

1
7B =

4096 ¢V

Result:
0.135335283530468. ..

0.13533528...
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Alternative representations:

(7 -5+ —2-)0.0239059° 4096 ¢ V37

exp(—2) + 23 2 e =
(7 -5 + —2—)0.0239059° 4096 z7 V37
exp(-2) + CLLE T for :

(7 -5+ —2-)0.0239059° 4096 ¢ V3T
2.3x2
EXpi—-2) +

16 6 -

(7-5+ 2 -.:2 2 )0.0239059° - 4096 w* V37 n
~ 2 : to i1 (9]
EXPi—£) + 16 < 6 I I

(7-5+ 2; -)0.0239059° - 4096 ¢ V3T
exX [—2 = =
e 16 -6

4006
exXpi-2) +

1 9
0.0239059° [2 " E—J - _

-1+ coth[— I "'23 ]

logixiis the natural logarithm

cothix is the hyperbolic cotangent function

Series representations:

(7 -5+ -—2-)0.0239059 4096 ¢~ V37

232
_2 =
et 16 -6
© (-r V37|
exp(-2) + 0.0585208 )’ —

k=01

(7 -5+ —2-)0.0239059° 4096 ¢ V37
2ax2
expl(—-2) +

16 6 -

exp(~2) + 0.0585208 i fk[-,w@]

k=—oa
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(7 -5+ —2-)0.0239059° 4096 ¢ V37

23x2
expl—2) =
o 16 6
[l
exp(-2) +0.0585208 > (-1)f fk[fr v 3?]
k=—0a

With 18 as value within the square root, we obtain:

n! is the factorial function

Iniz) is the modified Bessel function of the first kind

exp(-2)+(((0.023905917°2/(16%6)))*((7-5+(2*1/2)/2.5))* 4096*e"(-Pi*sqrt(18))

Input interpretation:
0.02390591%
16 -6

91
.

exp(-2) + 4096 ¢ V18

Result:
0.1353353784618. ..

0.13533537...

Alternative representations:

(7 -5+ —2-)0.0239059° 4096 ¢ V18

28x2
expi—2) =
L 1656
[?-5 " 2: 2}(3.(3239(3592 4096 g ¥ 18
exp(—2) + :
E T

(7 -5+ —2-)0.0239059° 4096 7 V18
23=2
expl—2) + =

16 6 N
[?-5+ 2 }D.DEBQDSQE 4096 w*°

252

16 %6

exp(—2) +
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(7-5+ 2; -)0.0239059% - 4096 ¢ Vis
expi—2 : =
P 16 6

2

-1 +r_‘n::1:h[—’T "'21—]

1
exp(-2) + 0.0239050> (2 . ﬁ] 1+

96

logixis the natural logarithm

cothix is the hyperbolic cotangent function

Series representations:

(7 -5+ —2-)0.0239059° 4096 07 V18

2.5x=2
eXD—2 =
P 1656
© (-2 V18 |f
exp(-2) +0.0585208 ), ———

k=01

(7 -5+ —2—)0.0239059° 40967 V18

252
e ) =
EXpi—-<£) + 16 6
[+1]
exp(-2) + 0.0585208 > Ik[—;r*\." 18]
k=—m

[?-5+ 2 }D.D239D592 4096 ¢ V18

232
exp(—2 =
L 16 -6
[
exp(-2) +0.0585208 3 (-1)f fk[;r \ 18 ]
k=—oa

n! is the factorial function

Iniz) is the modified Bessel function of the first kind

Note that, the obtained results, are very near to the solutions of the vacuum equations
concerning the Brane Supersymmetry Breaking.
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From the following vacuum equations:

~ -I:-)’g)} }Fg —Q{H— J]C\_._Q‘,j\-':.bl 4
.TE;E:@ — e, = P %) ¢
VE
93P - {
h‘z (p + 1 — “3:: )L—Ji“—o!l(_ +23 1 &
16 e %¢ =
(7 — p)

12 :),-_?':__TJ': )
0 R _a 4 it L M A _aR_ S I L
(A = ke "4 4+ ——— ( —p+ =% ) p—2B-RC+2h5"¢

we have obtained, from the results almost equals of the equations, putting

4096« Y " instead of

—28-p)C+28F ¢

a new possible mathematical connection between the two exponentials. Thence, also
the values concerning p, C, fr and ¢ correspond to the exponents of e (i.e. of exp).
Thence we obtain for p =5 and fz = 1/2:

e 6C+® = 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[—rr 1.,." 18 ]

Exact result:

Ay @
£
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Decimal approximation:

1.6272016226072509292942156739117979541838581136954016...

1.6272016... * 10°°

Property:

avzZnr.
£ T is a transcendental number

Series representations:

12
—_— =7 1;-\A.l '?—k
oV IE _f”’l? Li=oV 1 ]

_Tulg_exp J’T\{l_z‘[l? [2}.!-:

n 17" F[—El - s}r[s}

Lial
VT8 " Lo RS,
e = exp|- E

2y

Now, we have the following calculations:

e 6C+P = 4096 V18

e ™18 = 1,6272016...

from which:

53

x 1078

ny. : ; e
iz the binomial coefficient

vt

n! is the factorial function

[y is the Pochhammer symbol (rising factorial)

rix) is the gamma function

Res fis a complexresidue
2%



1

—— e 6C+td =1.6272016... * 10°
4096

0.000244140625 e ~6¢+® = ¢=™18 — 1 6272016... * 10

Now:
1n(e—”m) — —13.328648814475 = —7\/18

And:
(1.6272016* 10"-6) *1/(0.000244140625)

Input interpretation:
1.6272016 1

105 0.000244140625

Result:
0.0066650177536

0.006665017...

Thence:

0.000244140625 ¢ ~6C+¢ = g—7V18

Dividing both sides by 0.000244140625, we obtain:

0000244140625 _6c+¢p _ 1 o—TV18
0.000244140625 0.000244140625

e~0C*+? = .0066650177536

((((exp((-P1*sqrt(18)))))))*1/0.000244140625

Input interpretation:

[ V18" :
EXP| =
P ) 0.000244140625

Result:
0.00666501785. ..
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0.00666501785...

Series representations:

exp(-n V18 — 1
cxpl=a Vi) | 4096 exp|-m 17 H 17" | 2
0.000244141 e k
ro i 1% 1
exp(-7V 18 | o = [_ 17 [_E}k
——— — 4096 exp| - 17 —_—
0.000244141 ) i %3 k!
i o0 =S f_1 _g]
expl-n V18 T Eisg RES;=-%+j 17 F[ - s}r[s}
—————— — 4096 exp|- =
0.000244141 24
Eal iz the binomial coefficient
\m |
n! is the factorial function
(@ip is the Pochhammer symbol (rising factorial)
I'ix) is the gamma function
Res f is a complex residue
320
Now:
e~6C+% = 0.0066650177536
— 1
exp| - 18
p(-rV'18) 0.000244140625 —
-y 18 1
0.000244140625
=0.00666501785...
From:
In(0.00666501784619)

Input interpretation:
55



log(0.00666501784619)

logixiis the natural logarithm

Result:
~5.010882647757. ..

-5.010882647757...

Alternative representations:
logi0.006665017846190000) = log,(0.006665017846190000)

log(0.006665017846190000) = logia) log,(0.006665017846190000)

log(0.006665017846190000) = -Li7(0.993334982153810000)

logyix is the base-b logarithm

Lipix is the polylogarithrm function

Series representations:

@ (~1y* (-0.993334982153810000)*
log(0.006665017846190000) = - 5’ ! -

k=

-

arg(0.006665017846190000 - x)

log(0.006665017846190000) = zml 5 +
I

= (_1y* (0.006665017846190000 — x)* x*

log(x) - }_‘ P for ]
k=1

log(0.006665017846190000) =

arg(0.006665017846190000 - zq)

2
i (-19* (0.006665017846190000 - zp)* z5*
k

k=

arg(0.006665017846190000 — z0) 1
2 J lug[ J+
Fis

logi(zq) -

logizg) + {

—

56



argizi is the complex argument
[x] iz the floor function

i iz the imaginary unit

Integral representation:
(‘0.00666501?84619]000 1

— dt

logi0.006665017846190000) =
1

In conclusion:

—6C + ¢ = —5.010882647757 ...
and for C = 1, we obtain:
¢ = —5.010882647757 + 6 = 0.989117352243 = ¢

Indeed, if we put this value of dilaton in the previous three vacuum equations, we
obtain:

((-(-1/2%0.0239059172)/(2.5)))*exp(-2*3+2*1/2%0.989117352243)

Input interpretation:
0.023905012

- 1
.

- exp|-2+3+2x - «0.98 11?352243]
2.5 p[ 2 2 L

Result:
7.61802... % 107

7.61802... % 107

1/2%(((((0.02390591°2((((5+1-(2*1/2)/2.5)))*exp(-2*3+2*1/2%0.989117352243)))))

|

Input interpretation:
2

1
= 1
[D.DEBQDEQlZ [[5 T, W Exp[—E 3+2x > 0.93911?352243]

1
2 2.5

Result:
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0.00001066522...

Result:
1.0665220000% 107"

1.066522... %107

exp(-2)+(((0.02390591°2/(16*6)))* ((7-5+(2*1/2)/2.5))* exp(-
2%342%1/2%0.989117352243)))))

Input interpretation:

1
2 0.023905912 7-5 ’ 2 2:3+2 2 098911?352243]

EXPI—<£) + 166 —a+ 25 exp[— - 2 g

Result:

0.1353353784618. ..

0.1353353...

Note that, from the inverse, multiplying by 7/32, we obtain:

7/32 * 1/(((((exp(-2)+(((0.02390591°2/(16*6)))*((7-5+(2%1/2)/2.5))* exp(-
2#342%1/2%0.989117352243))))))))

Input interpretation:
7 1

32 3

b

2
exp(—2) + 202390591 [? _54

} 1 \
T ]Exp[—ﬂ 3+2 3 0.98911?352243}

ka3

]

Result:
1.616354884334. .

1.61635488... result very near to the value without exponent of Planck length
1.616252 x 10 ¥ m
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