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Abstract

In this research thesis, we have described some new mathematical connections
between some equations of various topics concerning the D-Branes and some sectors
of Number Theory (Rogers-Ramanujan continued fractions and mock theta

functions).
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We have, from: “Gaussian Brane and Open String Tachyon Condensation”



e.g ) asymptotic behavior of ® of black p—brane
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oincident

From:
J. Polchinski, String Theory Vol. I: An Introduction to the Bosonic String

J. Polchinski, String Theory Vol. II: Superstring Theory and Beyond

I. The gravitational scale my,, = k' = 2.4 x 10" GeV, at which

quantum gravitational effects become important; this is somewhat
more useful than the Planck mass, which is a factor of (87)'/2 greater.

k'=24e+18; k=4.1666...e-19

From:

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



Hence

64g2 = ™22 _ 9244 276"V _
6493" = 4006 V2 4 ...
so that
64(g28 + g52%) = e™VE _ 24+ 4372 VR 1 ... = 64{(1 + V)12 + (1 — V2)!2}.
Hence

™22 _ 9508951.9982 . . . .

e (-Pi*sqrt(22)) = (((2508928 - e (Pi(sqrt(22)) + 24)))/4372
3.985727908284188 x 107-7

64((((1+sqrt(2)) 1 2+(1-sqrt(2))12))) = 2508928

Forp=6and ¢ =1.5 , from

~ p—3
e—Z(l) — e—ZﬁK(I) — fp(,r)—\/EK'T

we obtain:
exp((-2*sqrt(2)*1.5% ((((3.64993* (3.98573 x 10"-7)"(2.96)))
where ((((3.64993* (3.98573 x 10"-7)(2.96))))) = 4.16666 x 10"-19 =k

Input interpretation:
Exp[—E V 2 +1.5(3.64993 (3.98573 10'?]2-*""5}]

Result:
0.999999999990990908232236756350282806640258606643401914613 .

Or:

exp((-2*sqrt(2)*1.5%4.16666 x 10°-19))



Input interpretation:
Exp[—E V 2 x1.5%4.16666 » 107

Result:
0.000000000000000008232235875460755036750481608119325820263

0.99999999999999999823223587546....

From:

: _ T _ T i
A(r) = 3-p 45 31’,{?} n

2.2 (7—p)Q8_pr77p - 2.2 (7 —p)QS_per

3-6/2V2 =-3/(2*sqrt(2))

Input:
3

242

Decimal approximation:
-1.06066017177982128660126654315727355892725300653271105488 ...

_3n
-1.060660171779....= N5

3-6/2V2 * k= (((-3/2*sqrt(2))))) * (((4.16666 x 10°-19)))

Input interpretation:

3 .
- —— .4.16666 - 107
22

Result:
-4.41941... x 107

- % 10719 =3P
4.41941... * 10 275

We have indeed:
-1.06066017177 * x — 4.16666e-19 *(x)*2 =1.5

Input interpretation:



_1.06066017177 x —-4.16666 - 107°x* = 1.5
Result:
~4.16666x 107" x* - 1.06066017177x = 1.5

Plot:

o - I_

71018 1 w10l8

5.0 %1017 |

1.0 1018 |

. 18 | . y
Rl - _4 16666x107"% x% -1.06066017177 x

2.0 %1018 | \ =15

Alternate forms:
~4,16666 x 107" x (x + 2.54559x10'%) = 1.5

(~4.16666 x 107" x - 1.06066) x = 1.5

_4.16666%107% ¥* — 1.06066017177x-1.5=10

Alternate form assuming x is real:
~4.16666x 107" x* - 1.06066017177 x + 0 = 1.5

Solutions:
X = -2545588 485 189576 192

x=-141421

Integer solution:
x = -2545588485 189576 192

Result:
~2.545588485189576192 x 101*

Tp
(7-p)Qapr? P

-2.545588485189¢+18 =

Thence, in conclusion:

(((-1.06066017177 * (-2.545588485189¢+18)))) — (((-1.06066017177*4.16666¢-19
*(-2.545588485189¢+18)2)))

Input interpretation:



~1.06066017177 (-2.545588485189 - 10'%) -
~1.06066017177 - 4.16666 - 107 (-2.545588485189 - 10'%)°

Result:
5.56370136574024046717505346747334465756022 = 1018

$(r) =5.56379136574... * 10"

Indeed, from:

) 3_

2P P _3__1) ~ T, 7
)= 2 (7—p)Q87pr77p 2.2 ,{(717)(28},1"71’} "

We obtain:

5.56379136574... * 10" = (((-1.06066017177 * (-2.545588485189¢+18)))) — (((-
1.06066017177%4.16666¢-19 *(-2.545588485189¢+18)"2)))

Result:
True

Now, we have that:



Ar) = %ﬁ By~ 71;}’111 [cosh(k(r)) — c, sinh( k()]
) 6

B(r)= ——W(f.f)
T-p

N W ey p_”ln [cosh( ki) — c, sinb( kh(r))]

o(r)= WM )+ 2Py [c.osh(kh(f )) — ¢, smh( kh(r ))]_
e_..-'-._(;-) _ _'_‘(C,?. : )1!::'T e S]I'lh( ]‘h(f ))

(-1 M"

T—p

£ ]
h(r) = ]I{f(f} f.(r)= 1+[ )

po 2@=p) (p+D(T- p)
V 7-p 16

Now, we calculate a(r), f.(r), f(r) and k
ro=2 1r=4096 (forr - infinity)
(1-2/4096) = 0.99951171875 = f.(r)
(1-2/4096)

Input:
2

4096

Exact result:
2047

2048
Decimal form:
0.99951171875

0.99951171875 result very near to the value of the following Rogers-Ramanujan
continued fraction:



NS -7V5

=1- =(.9991104684
\/§ —@p+1 1 —e_hﬁ
1+5 ¢5</5_3_1 ¢ +1 e—37r\/§
+ e—47r\/§
1+
1+...

(1+2/4096) = 1.00048828125 = £ ()

Input:

3
" 4006

Exact result:
2040

2048

Decimal form:
1.00048828125

1.00048828125

h(r) = In ((((1-2/4096) / (1+2/4096))))

logix)is the natural logarithm

Exact result:
2049]

A
8 2047

Decimal approximation:
-0.00097656257761022565352201325254232083377845541641386422...

-0.00097656257761...

Property:

204
—lng[ ]is a transcendental number
2047

Alternate form:



-log(3) + log(23) + log(89) - log(683)

Alternative representations:

jaseEn s T
].D 4096 =10 . 4096
g[hi | T2

4006

R
log oL 8 logia) log, -
[1 1+ -2

4026

e g
]-Gg[l 40296 —L.i.]_ 40296 ]
4006 4096
logyix) is the base- b lagarithm
Lipixi is the polylogarithrm function
Series representations:
- )
logl ——— |= L =5
1+ —=—
4006 k=1
1k
- 4::%95 rg[is_ﬁ = w (-1 [ig—ﬁ ~ x| x'F
log =-2 logix) + - for )
42 2 k
4096 k=1
2 2049
W i) |
og 5 ogl— |-
14+ —= 2m ety
4006 L
2040 _ k(2 ek
log(za) - g[z':"” i log(zg) + i[ D (o =50) %
ot — 0
2 i k

argizis the complex argument

|x| iz the floor function

Integral representations:

10



E}S I(-5)° Il + 5)

2
1Dg[ﬁ]= = [‘fﬂ”r[ : ds for

2}Tn—1'g_u+:r r[l—.ﬂ

rx) is the gamma function
We note that:

-1/h(r) = -1/ (((((In ((((1-2/4096) / (1+2/4096)))))))))

Input:
1
_ T
lng[;‘f-':'-—ﬁ-f ]
1+4TEI.-.'«'-E

logixiis the natural logarithm

Exact result:
1

2049
log(50-)

Decimal approximation:
1023.999918619786492651717085692952630502050233933264102464...

1024

Property:
1

is a transcendental number

2042
log( 502

Alternate form:
1

logi3) - log(23) - logi89) + logi683)

Alternative representations:
1 1

) [ a9
1-—=— 1——=—
oo 0| o
4096 4096

11



1 1

1__2_ 1__2_
lng[J_';'*E-] lag[ﬂ}lugﬂ[—“_';'i_%]
408 M 4008

logyix is the base-b logarithm

Lipixi is the polylogarithrm function

Series representations:
1 1

o

12 n
—0eE L 2047
lug[l —2_ ] zkﬂ

* 3006 k
i 1 £ : forx <0
lﬂg[ﬁuﬂ_z:%] e liﬁ Lo = Z:,:l 1—1:*‘{%%}_1]“ ok
4006
. 1
lﬂg[i:_i:_:] log(so) + [_EELﬂj [lﬂg[i] + lag[zm] s "l’kfigis-za]kzﬂ*

argizi is the complex argument

|| is the floor function

Integral representations:

1 1
- .2y 2049
4006 2047 1
lng[1+ : ] h Cdt
4006
1 2inm : !
<33 _ o1 ) 1
o 1——%— & ol {mjzﬂ]s -5 T{1+4s) .
—hn . ' 5
Blaa—2 —i co+y I{1-s)
4006

I'x is the gamma function

12



From the following data:

ci > Uand £ >0
(re™®>0,c0>0)forp=3,--- ,6
p=6;c =1/4=0.25

sqri(((2*2 — ((7/16)*0.25"2)))) = k = 1.9931523

Input:

| 7
\fz 9 _ w252
16

Result:
1.9931523...

1.9931523....

The general asymptotically flat solution of the equations of motion of the p-brane is
given by (see above slide):

—

(7 —p)3 i h(r) — i l_Gp In [cosh(kh(r)) — cosinh(kh(r))],

I
64
B(r) = - : In[f_(r)f(r)]

p)

(p+ 1)23 —pa h(r) | pitd In [cosh(kh(r)) cypsinh(kh(r))].
64 16 ’
d(r) = £ 1)i2 =Bl I() + 3 1 B [coshi(kl(r)) — cosinh(kh(r])],
R R sinh(kh(r))

c il =) cosh(kh(r)) — cosinh(kh(r))’

Now, we calculate A(7)
p=6, c;=1/4=0.25 k=1.9931523 c,=1/3=0.333333....

h(r) = -0.00097656257761...

13



(-3*1/4)/64 * (-0.00097656257761) — 1/16 In ((((cosh(1.9931523%*-
0.00097656257761)-1/3 sinh(1.9931523*-0.00097656257761))))

Input interpretation:

1 1
— -3 - -0.00097656257761) -
e *

1
log

16 cosh(1.9931523 - (-0.00097656257761)) -

—

5inh(1.9931523 - (-0.0009765625776 l}}]

Ll =

coshix) is the hyperbolic cosine function

sinhix) is the hyperbalic sine function

logixiis the natural logarithm

Result:

-0.000029211892..
-0.000029211892.... = A(r)

Alternative representations:
0.000976562577610000 (-3)

1
2 I—lng[ccﬂ1H“99315[—D.DDD??&SEES??EIDDDDH—

R 6
3 sinh(1.99315(-0.0009765625776 lDDDUH] =
1 lo [l [_; +FD.DDID4644]+ l[ 1 +FD.DDIQ4644]]+
16 g 6 | 000194644 2 | 0.00194634

0.00292968773283000
4 64

0.000976562577610000 (-3}
4 64

1
- sinh(1.99315 (~0.0009765625776 mn:n:n:m] _

1 1 1 |:|.|:||:|19-4|544]]
. ]__ IDE[CDS[—D.DDIQ‘]-E‘]-‘]-!} i [— {M t+e +

1
~ 16 10g[c05h[1.99315 (—0.000976562577610000)) -

il b6
0.00292968773283000

4 64

14



0.000976562577610000 (-3 1
- T EA “ 16 10g[c05h[1.99315 (—0.000976562577610000)) -

1
3 sinh(1.99315 (-0.0009765625776 IDDDCI}}] -

1 1 1 0.00 194644]]
. E 103’[(:05[':'.'::"::'19454—41} +i [— {M +€

6
0.00292968773283000
4 64

+

i iz the imaginary unit

Series representation:
0.000976562577610000 (-3)
4 64

1
. sinh(1.99315 [—D.GGGQ?ESEES??EIDDDD}}] = 0.0000114440927063672 +

1
T lng[cush[ 1.99315(-0.000976562577610000)) -

o (-1 (<1 + cosh(~0.00194644) - Hnhi-000194644) f
0.062500000000000 5’ ;

k=1

Integral representations:
0.000976562577610000 (-3)
4 64

1
. sinh(1.99315 [—D.GDGQ?ESEZS??E1DDDD}}J = 0.0000114440927063672 -

1
T lng[cush[ 1.99315(-0.000976562577610000)) -

0.00104644) Z00 DDEDI 4644) |

— dt
£

cosh|-

0.062500000000000 J
1

0.000976562577610000 (-3}
4 64

1
3 sinh(1.99315 (-0.0009765625776 IDDDCI}}] -

0.0000114440927063672 - 0.062500000000000

"1
lcg[l + J (0.000648813 cosh(-0.001945644 t) - 0.00194644
o

1
6 lag[cush[l.QQS 15(-0.000976562577610000)) -

sinh[—u.00194544m.-u]

0.000976562577610000 (-3}
4 64

1
3 sinh(1.99315 (-0.0009765625776 IDDDDH] -

0.0000114440927063672 — 0.062500000000000
-7/
[v‘? “i oty 0.5 g5 FTIXI0 545 1y 0100324406 + 5)
log J ds| for

1
~ 16 lng[cnsh[l.E’QSlS (—0.000976562577610000)) -

; 3/2

Ly =i o4y 5

15



The reciprocal is:

1/ ((((((-3*1/4)/64 * (-0.00097656257761) — 1/16 In ((((cosh(1.9931523%*-
0.00097656257761)-1/3 sinh(1.9931523*-0.00097656257761))))))))

Input interpretation:

1 1
i [[— (-3 —D (~0.00097656257761) -
/6a ™" 4
- 10g[c05h[1.9931523 (~0.00097656257761)) -
1
- sinh(1.9931523 [—D.DDD??&S&ES??&IHD
coshix) is the hyperbolic cosine function
sinh(x is the hyperbolic sine function
logixiis the natural logarithm
Result:
-34232.634. ..

-34232.634....= 1/A(r)

Alternative representations:
. f[ 0.000976562577610000 (-3)
/ 4 64

1
T lng(cosh[l.ggii 15 (-0.000976562577610000)) -
1

3 sinh(1.99315 (-0.0009765625776 IDDDDHH =

1

ginh{-0.00 194644 ) } ¥ 0.00292068 773283000
3 4 64

- ﬁ lug,.[cnsh[—G.DD 194644, -

. ;[ 0.000976562577610000 (-3)
/ 4. 64

1
log|cosh(1.99315(-0.000976562577610000)) -

16

—

1
- sinh(1.99315 [—D.DDDQ?ESEES??EIDDDDHH -
1
1 1 1 0,00 194544 1 0.00202058 773283000
% 10g[CDS[—D.DDlg4ﬁ4—4 I+ & [— m +& ” - i

16



i / 0.000976562577610000 (-3)
G -

. 4 64
7 10g[c05h[1.99315 (-0.000976562577610000)) —
1
3 sinh(1.99315 [—D.DDDQ?&S&ES??MDDDDHD =

CDSh[— 0.00 194544} _ sinh{-0.00194644) } + 0.00292068 773283000

1
. lug[mlugﬂ[ = e

logyix is the base-b logarithm

i iz the imaginary unit

Series representation:
. ;[ 0.000976562577610000 (-3)
/ 4 64

cosh(1.99315(-0.000976562577610000)) —

Ly
— 10
16 8

pr—

sinh(1.99315 [—D.DDDQ?ES&ES??EIDDDDH]] _
16.0000000000000

Ll | =

sinh{-0.00124644 1-Ik

nee (=15 <14coshi-0.00194644)- =

-0.000183105483301875 - Z:ﬂ L

Integral representations:
. f[ 0.000976562577610000 (-3)
/ 4 64

cosh(1.99315 (-0.000976562577610000)) -

Ly
— 10
16 8

p—

sinh(1.99315 [—D.DDD??&S&ES??EIDDDDH]] =
16.0000000000000
cosh(-0.00194644) S00{-0.00194644)
-0.000183105483301875 + [, 3 Ldt

4

| =

, ;[ 0.000976562577610000 (-3)
/ 4 64

1
1 lug[cash[ 1.99315(-0.000976562577610000)) -

1
3 sinh(1.99315 [—D.DDDQ?ESEES?T&IDDDDHH =

—[IE.GGGGGGGDGDDDDE [— 0.000183105483301875 +

.
lng[l +J (0.000648813 cosh(-0.00194644 t) -
o

0.00194644 5111h[—D.DD194544t}Mt]]]

17



X ;[ 0.000976562577610000 (~3)
/ 4 64

1
- 1ag[msh[1.99315 (~0.000976562577610000)) -

1
3 sinh(1.99315 (-0.0009765625776 lCIDDDHD =
—[lﬁ.DDDDDDDDDDDDD;"{ (—0.0001831054833018?5 +
"1
lng[ ( [D.DDDE48813 cosh(-0.00194644 t) + (-0.00194644 - 0.5 i m)
e

1
sinh[D - 5 im(-1+£)-0.00194644 rn At]D

We note that, from the computations of the following Ramanujan mock theta
functions, 4267.24; 2498.27; 2122.1867 and 33021.1 we obtain:

(((((4267.24 —2498.27 + 33021.1 - (2122.1867 / 4 ) - sqrt(729))))))

Input interpretation:
2122.1867
-{425?.24 ~2498.27+33021.1 - —— — - v 729 ]

Result:
-34232.523325

-34232.523325

This result is practically equal to the value of 1/4(r) = -34232.634....

e 1 1
1/ (= (-3 =)~ -0.00007656257761) -
/(g (-3~ 3))-0-0009 )
e 10g[c05h[1.9931523 (—0.00097656257761)) —

L | =

sinh(1.9931523 [—D.DDDQ?&SEES??&IHD
=

2122.1867
—(425'?.24— 2498.27 + 33021.1 - T - 729 ]
=

=-34232.523325 = -34232.634

Now:

18



In(1.00048828125%0.99951171875)+((((6+1)*(3-6)*0.25))) / 64 * (-
0.00097656257761) + 7/16 * In((((cosh(1.9931523*-0.00097656257761)-1/3

sinh(1.9931523*-0.00097656257761))))

Input interpretation:
logi1.00048828125 » 0.99951171875) +

1
[E B+ 1i2-6) 0.251] (—0.00007656257761) +

7
T log|cosh(1.9931523 - (-0.00097656257761)) -

—

sinh(1.9931523 [—0.0009?55525??61@

La | —

Result:
0.0003644621 ...

0.0003644621 = B(r)

Alternative representations:
log(1.000488281250000 0.999511718750000) -
1
& 0.000976562577610000 (6 + 1)(3 - 6)0.25) +

1
6 lag[cnsh[l.QQB 15 (-0.000976562577610000)) -

logixiis the natural logarithm

coshix) is the hyperbolic cosine function

sinhix) is the hyperbaolic sine function

1
3 sinh(1.99315 (-0.0009765625776 lDDDDHJ 7 = 1og(0.99999976158142) +

i i [E [_; +Pn.u|3194644]+ E [;
16 g 6\ 000194644 2 | 000194644
0.00512695

64

logi1.000488281250000  0.999511718750000) -
1
%4 0.000976562577610000 (6 + 1)(3 - 6)0.25) +

1
16 lag[cnsh[l.QQB 15(-0.000976562577610000)) -

1
3 sinh(1.99315 (-0.0009765625776 lDDDDHJ 7=

16 6

PD'DD 1946544

19

7 1 1
e lng[cns[—D.DDIQ454—41}+ = [— — + I“D'Dnlmm]]

0.00 124544 ]]
£ +

log(0.99999976158142) +

0.00512695
YT 64



logi1.000488281250000 - 0.999511718750000) -

1
6a 0.000976562577610000 ((6 + 1)(3 - 6)0.25) +

1
1 lng[cush[l.QQB 15 (-0.000976562577610000)) -

1
3 sinh(1.99315(-0.0009765625776 IDDDDHJ 7 = 10g(0.99999976158142) +

7 1 1 Dmmw]] 0.00512695
E 103’[CDS[D.D01946441}+ = [—M +e + T

i

i is the imaginary unit

Series representation:
logi1.000488281250000 - 0.999511718750000) -

1
54 0.000976562577610000 (6 + 1)(3 - 6)0.25) +

1
% lng(ccsh[ 1.99315(-0.000976562577610000)) -

1
5 5inh(1.99315 [—D.DDDQ?ESEES??&1':”:”:”:'}1] 7=
]! -
0.0000801086 + )’ --(-1 [—[—2.3841858 <1077} -
k=1

0.4375 (— 1 + cosh(-0.00194644) -

sinh[—D.DDlQ‘tﬁM}T]
3

Integral representations:
log(1.000488281250000  0.999511718750000) -

1

&4 0.000976562577610000 (6 + 1)(3 - 6)0.25) +

1
I 105(::051‘1[1.99315 (—0.000976562577610000)) -
1
3 sinh(1.99315 [—G.DDDQ?ESEEE??EIDDDDHJ 7 = 0.0000801086 +

"1
log(0.99999976158142) + 0.4375 lag{l + J (0.000648813 coshi-0.00194644 t) -
0

0.00194644 sinh(-0.00194644 tﬂdr]

20



log(1.000488281250000  0.999511718750000) -
1
@ 0.000976562577610000 (6 + 13(3 - 6)0.25) +

1
e lag[ccsh[l.'?g:i 15 (-0.000976562577610000y)) -

1
3 sinh(1.99315 [—D.DDDE’?&S&ES?T&MDDDHJ 7=

0.0000801086 + log(0.99999976158142) +
-7
i sy 0.5 5 ¥ 13XI0 54 1y 000324406 + 5) y ] _
5 ol

Vi
0.4375 lag[— [

LT o= sady [ 3/2

log(1.000488281250000  0.999511718750000) -

1
& 0.000976562577610000 (6 + 113 -610.25) +

1
T lag[cush[l.QQB 15 (-0.000976562577610000)) -

1
5 sinh(1.99315(-0.0009765625776 IDDDDH] 7=
~D.m?6158142[ 1

0.0000801086 +J = +
1

(—0.4375 + 0.4375 cosh(-0.00194544) — 0.145833 sinh(-0.00194644),
(1. —coshi-0.00194644) + t (-1 + cosh(-0.00194544) - 0.333333

sinh(-0.00194644)) + 0.333333 sinh(-0.00 19454—4}}Jdt

1/((((In(1.00048828125%0.99951171875)+((((6+1)*(3-6)*0.25))) / 64 * (-
0.00097656257761) + 7/16 * In((((cosh(1.9931523*-0.00097656257761)-1/3

sinh(1.9931523*-0.00097656257761)))))

Input interpretation:
1},.-3 [10g[l.ﬂﬁﬁ48828125 0.99951171875) +

1
(E 6+ 13-6) 0.251] (-0.00097656257761) +

Elug[cash[l.??BlSEB (~0.0009765625776 1)) —
1
- sinh(1.9931523 [—D.DDDQ?&SEES??EIHD
logixis the natural logarithm
coshix) is the hyperbolic cosine function
sinhix) is the hyperbalic sine function
Result:
2743.769...

2743.769.... = 1/ B(r)
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Alternative representations:
lf-"f [10g[1.ﬂﬂD48828125DDDD 0.999511718750000) -

1
64 0.000976562577610000 (6 + 1)(3 - 6) 0.25) +

1
1 lng[cosh[l.QQS 15 (-0.000976562577610000)) -

La | —

sinh(1.99315 (-0.0009765625776 IDDDD}}J 7

—

7
1;‘ [mgm_gggggg?ﬁ 158142) + B lag[cus[—D.GD 194644 ) +

——— O ] N

g1 (000194644 G

lf,-"f (10g[1.DDD48828 1250000 - 0.999511718750000) -

1
7 0.000976562577610000 (6 + 1)(3 - 6)0.25) +

1
ey log[cosh[l.QQS 15 (-0.000976562577610000)) -

La|

sinh(1.99315 (-0.0009765625776 llZICIDCI}}J 7

—

7
1;'; [mg[g_gggggg?ﬁ 158142) + B lcg[ccs[D.DD 194644 1) +

1 [ 1 mmw]] 0.00512595]
e ———r e ————

gl 000194644 64

1!,-"" [10g[1.DDD4EEEEIESDDDD 0.999511718750000) -
1
£a 0.000976562577610000 (6 + 1)(3 - 6)0.25) +

1
1 lng[cush[ 1.99315(-0.000976562577610000) -

e R |

sinh(1.99315 (-0.0009765625776 1DDDD}}] 7

7
1/ (bgt.[D.QQQQQQ?ElSEHE} L 10gr[ccsh[—ﬂ.00194544} .
D.DDSIE&QS]
64

Series representation:

22

sinh[—D.DD194544}J
+
3

i is the imaginary unit

logyix) is the base- b lagarithm



lf-"f [log[l.GDD4BBEB 1250000 - 0.999511718750000) -

1
o 0.000976562577610000 (i6 + 1)i3 - 6) 0.25) +

1
T lug[cash[l.QQS 15(-0.000976562577610000)) -

| =

sinh(1.99315 (-0.0009765625776 IDCICICI}]'] 7

S

\'.‘f\:'l" 1
1/ [D.DDDDEDIDEE ) [—[—2-3841358 x1077)f" -
k=1

0.4375 [— 1 + cosh(-0.00194644,) -

sinh[—G.DD19464—4}n]
3

Integral representations:

li,-"'l [10g[1.DDD4EEEEIESDDDD 0.999511718750000) -
1
6a 0.000976562577610000 (16 + 113 - 6)0.25) +

1
I lcg[cosh[l.QQB 15 (-0.000976562577610000)) -

La | —

sinh(1.99315 (-0.0009765625776 IDDDD}}J 7

—

1f.-’[u.aaauaumaﬁ +10g(0.99999976158142) +

"1
0.4375 lcg[l +J (0.000648813 coshi-0.00194644 t) -
o

0.00194644 sinh(-0.00194644 m.:n]]

lf,-"'l[10g[1.DDD48828125DDDD 0.999511718750000) -
1
Ea 0.000976562577610000 (6 + 1)(3 - 6)0.25) +

1
16 10g[c05h[1.99315 (—0.000976562577610000)) -

Ll | ==

sinh(1.99315 [—D.DDDQ?ESEES??EIDDDD}}] '?] -

1jf (D.DDDDEDlDEE i J
1

0.145833 sinh(-0.00194644y)/ (1. — cosh(-0.00194644) +
ti-1 +coshi-0.00194644) — 0.333333 sinh(-0.00194544y) +

0.333333 sinh(-0.00 194544}}]&]

0. P00000TA158142 ¢ 1
(E +(-0.4375 + 0.4375 coshi-0.00194644) -
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1 J|,-"'l [10g[l.DDD48828 1250000 - 0.999511718750000) -

1
Ea 0.000976562577610000 (6 + 1)(3 - 6)0.25) +

1
I lng[cush[ 1.99315 (-0.000976562577610000)) -

L | =

sinh(1.99315 (-0.0009765625776 lDDDDHJ Gk

S

1/ [D.DDDDSDIDEE +10g(0.99999976158142) +
*1
0.4375 lug[ ( [D.DDG648813 cosh(-0.00194644 t) + (—0.00194644 — 0.5 1)
Jo

1
sinh(ﬂ - 5 im(-1+1)-0.00194644 t]]dtn

We note that 33021.10/ 12 =2.751,758333333 is very near to the value of 1/ B(r) =
2743.769 where 33021.10 is a Ramanujan mock theta function

Now, we have that:

((6+1)*0.25))) / 16 * (-0.00097656257761) -3/4 * In((((cosh(1.9931523*-
0.00097656257761)-1/3 sinh(1.9931523%-0.00097656257761))))

Input interpretation:

1
[E (6+1) 0.25]-] (—0.00097656257761) -

3
3 lug[cash[l.993 1523 «(-0.00097656257761)) -

1
3 sinh(1.9931523 «(-0.00097656257761))

coshix) is the hyperbolic cosine function

sinhix is the hyperbalic sine function

logixis the natural logarithm

Result:
-0.0005946833..

-0.0005946833.... = ¢(r)

Alternative representations:
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1
T (—0.000976562577610000) (6 + 1) 0.25) -
1
a lng[cnsh[l.gE’E 15 (-0.000976562577610000)) -

1
= sinh(1.99315 [—D.DDDQ?EEEES??E1DDDCI}}J3 -

gL (o 0% (ks ¢ oo ) Q007085

Bl (000194644 9 (000194644 16

1
16 (—0.000976562577610000) ((6 + 1) 0.25) -

1
; log[cosh(1.99315 (-0.000976562577610000) -

1

5 sinh(1.99315 (~0.000976562577610000))| 3 =

3 1 1 mmww]] 0.00170898
—; IDE(CDS[—D.UG19464—41}+ 6 [—m +& . T

1
T (—0.000976562577610000) (6 + 1) 0.25) -
1
a 105(::051’1[1.99315 (—0.000976562577610000)) -

1
= sinh(1.99315 [—D.DDDQ?ESEES??E1DDDD}}] 3=

3 1 1 D_mmm]] 0.00170898
—; IUE[CDS[D.DD1945441}+ = [_{M +£ = T

6

i iz the imaginary unit

Series representation:

1
E (-0.000976562577610000) (6 + 130.25) -
1
" 103(::951'1[1.99315 (~0.000976562577610000)) -

1
3 sinh(1.99315 [—G.DDDQ?ESEES?TEIDDDD}}J 3=

& (=1 (-1 + cosh(-0.00194644)  Hnhi-0.00104644) |t

—0.000106812 + 0.75 2‘ 3
k=1 ke

Integral representations:
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1
16 (—0.000076562577610000) (6 + 1) 0.25) -
1
- lug(cash[l.QQBlS (—0.000976562577510000)) -

1
3 sinh(1.99315 (-0.0009765625776 IDDDDH] Jie=

coshi_0 00104644, Sinhi=0.00104644)

-0.000106812 - 0.75 f 3 E dt
J1

1
16 (—0.000976562577610000) (6 + 1) 0.25) -

1
" lcg(cash[l.gE’BlS (~0.000976562577610000)) —

1
- sinh(1.99315 (-0.0009765625776 IDDDDH] 3=

1
-0.000106812 - 0.75 lug[l + I (0.000648813 cosh(-0.00194644 t) -
Jo

0.00194644 sinh(-0.00194644 tmfr]

1
1 (—0.000976562577610000) ((6 + 1) 0.25) -

1
a lng[ccsh[l.QQS 15 (-0.000976562577610000)) -

1
3 sinh(1.99315 [—D.DDDQ?ESEES?TEIDDDDH]3 = -0.000106812 -

o = pady 5 3/2

=7
VI picesy 0.5 e A0 s 0 000324406 + 5)
0.75 log| — [ ds | for

im

L(((((((6+1)%0.25))) / 16 * (-0.00097656257761) -3/4 * In((((cosh(1.9931523%*-
0.00097656257761)-1/3 sinh(1.9931523*-0.00097656257761)))))))))

Input interpretation:

1
1},.-*[[E (6 +1) D.ES}] (—0.00097656257761) -
3
= 10g[c05h[1.9931523 (—0.00097656257761)) -

1
- sinh(1.9931523 [—D.DDD??&S&ES??&IHD

coshix) is the hyperbolic cosine function

sinhix) is the hyperbaolic sine function

logixiis the natural logarithm

Result:
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-1681.567...
_1681.567....= 1/ (1)

Alternative representations:

1
1j.f [E (-0.000976562577610000) (6 + 1) 0.25) -

1
2 1ag[cash[1.993 15 (-0.000976562577610000)) —

1
3 sinh(1.99315 [—G.DDDQ?ESEES??&IDGDG}}J 3} -
1

_E 1Dg:.{cosh[—D.DDIQ4644} N sinh-:—l:l.lil: 194644_1} N n.nnlll?:sgs

1
lf';(ﬁ (~0.0000976562577610000) (6 + 1) 0.25)

1
p lug[ccsh[ 1.99315 (-0.000976562577610000)) -

1
3 sinh(1.99315 (-0.0009765625776 IDDDD}}J 3] -
1

3 1 1 0001946447, 0.001708298
= 10g[c05[—D.DD194544:} + P [— m +¢e ” R

1
1}{.-’ (E (-0.000976562577610000) ((6 + 1) 0.25) -

1
¥ 10g[c05h[1.99315 (—0.000976562577610000)) -

1
3 sinh(1.99315 [—D.DDDQTESEES?TEIDDDDHJ 3} -

—f logia) lngﬂ{cash[—D.DD19464ﬂr} = Ei"hw":': 194644]} = n.nnllﬁ:sps

logyix is the base-b logarithm

i iz the imaginary unit

Series representation:

1
1j.f [E (~0.000976562577610000) ((6 + 1) 0.25) -

1
A 10g[c05h[1.99315 (~0.000976562577610000)) -

1
= sinh(1.99315 (-0.0009765625776 IGGCICI}}J 3} =
1.33333

inh({-0.00194644)
{=1f (~14cosh(-0 00 194644)- Z20 'U':'E'f'l a4

]
0.000142415 — ‘S_‘H :
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Integral representations:

1
1};’[E (-0.000976562577610000) (6 + 1) 0.25) -

1
- 1ag[cash[1.993 15 (~0.000976562577610000)) -

1
3 sinh(1.99315 [—G.DDDQ?ESEES??EIDDGGHJ 3] -
1.33333

cosh{-0.00104644) S1Hi-0.00194644)
0.000142415 + [, 4 - dt

1
lf-"'l(ﬁ (—0.000976562577610000) (16 + 1) 0.25) -

1
- 10g[cosh[1.993 15 (-0.000976562577610000)) -

1
3 sinh(1.99315 (-0.0009765625776 IDDDDH-J 3} =

"1
-[1.33333};’[0.000142415 7 lug[l +J (0.000648813 cosh(~0.00194644 t) -
i]

0.00194644 sil1h[—D.GG194644t}}Jt]]]

1
1}}.-’ [E (—0.000976562577610000) (i6 + 1) 0.25) —

1
2 10g[c05h[1.99315 (—0.000976562577610000)) -

1
= sinh(1.99315 [—D.DDDQ?ESEES??EIDDDDHJ 3} = —[1.33333;"‘

"1
[D.DDD142415 ; 1ag” [D.ﬂﬂﬂﬁ43313 cosh(=0.00194644 t) + (—0.00194644
Jo

1
05im) sinh[D - 5 i7(-1+£)-0.00194644 thtJD

From the calculations of the following Ramanujan mock theta functions, we obtain:
-((-33021.10 /10 + 2122.18 + 2498.27 + 4267.24/12))

Input interpretation:

33021.10 4267.24
{— —— +2122.18 + 2498.27 + J

Result:
28



-1673.94333333333333333333333333333333333333333333333333333...

Repeating decimal:
~1673.943 (period 1)

-1673.943.... result very near to the value of 1/¢(r) =-1681.567

((((((173)2-1))"1/2))) * ((sinh(1.9931523*-0.00097656257761))) /
(((((cosh(1.9931523%-0.00097656257761)-1/3 sinh(1.9931523%*-

0.00097656257761)))))))

Input interpretation:

1
‘“|| [5]2 -1 »sinh(1.9931523 [—D.DDDQ?&S&ES??&M

[cnsh[l.9931523 (—0.00097656257761)) -

|
- sinh(1.9931523 [—0.0009?55525??511}J

Result:
-0.0018339271... i

Polar coordinates:
r=0.00183393 raciu
0.00183393 = @

#=-90° 2

a

Alternative representations:

1
__q|' [5]2 ~1 sinh(1.99315 (-0.000976562577610000)) J,-i

[cush[1.993 15(-0.000976562577610000)) -
1
3 sinh(1.99315 (-0.0009765625776 lDDDDH] =

|
1 000194544 | 1%
( oo0199837 ~€ Hu"“[ﬁ]z

2 (cos(-0.00194644 1) + ¢ (- gorezsar +¢*°7'***))

29

sinhix) is the hyperbaolic sine function

coshix) is the hyperbolic cosine function



1
(ET -1 sinh(1.99315 (- 0.000976562577610000)) f-"'l

\

[cnsh[1.993 15(-0.000976562577610000)) -

1
a sinh(1.99315 [—D.DDDQ?ESEES??E1DDDD}}} =

[m _fu.00194|544} 1+ [%}2
2 (cos(0.00194644 1) + ¢ (- gsrezsrs + % 17**))

1
[5}2 -1 sinh(1.99315 (-0.000976562577610000)) i,-"'l

\

(cosh[l.?E’BlS (—0.000976562577610000)) -
1
3 sinh(1.99315 [—D.DDDQ?ESEES??EIDDDD}}] =

1 0.00194644 1
[:.D.DEII'F'4644 B }\/_1+[§}2

0.00 1'?4644} + 1 [ 1 " 1I=|I:I.I:II:I 124544 ”
2 | 0.00194644

1 1
2 [E [_ JOo01oaeas T F

i iz the imaginary unit

Series representations:

1
[5]2 -1 sinh(1.99315 (- 0.000976562577610000)) f,-"'l

\

[cush[1.993 15(-0.000976562577610000)) -

1
3 sinh(1.99315 (-0.0009765625776 IDDDD}}J =

A o (-0.00194644)1 42K
2iV2 Yo (142 k)t

e k3, 000194644
LH[ 0.00194644) [czkr+ [Le2k) ]
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1
[__J' (J 1 sinh(1.99315 (-0.000976562577610000)) J,-i

[cosh[l.?% 15 (-0.000976562577610000)) -
1
: sinh(1.99315 [—D.Daag?ﬁsﬁzs??ﬁlmm}}] -
4iV2 ¥ 11,5,(-0.00194644)

" m 3{-0.00194644)2 &
s [2 1,25 (~0.00194644) T]

1
[__J' (5]2 ~ 1 sinh(1.99315 (~0.000976562577610000)) Jf

[cush[1.993 15(-0.000976562577610000)) -

1
3 sinh(1.99315 (-0.0009765625776 IDDDD}}J -

(-0.00194644-L7 2K
[2k)!

2!‘«"?12;;]

12k
-3(-0.00194644)2 K 4i | -0.00194644 -7 |

% =
k=0 [zk)!

LA(((173)°2-1))71/2))) * ((sinh(1.9931523%-0.00097656257761))) /
(((((cosh(1.9931523%-0.00097656257761)-1/3 sinh(1.9931523%*-
0.0009765625776 1))))))))

Input interpretation:
1

\I [_jZ - | sinh{1.9931523 - (-0.00097656257761))
3 cosh{1.9931523 {—D.DDDQ?ESSES??EI]]—IE sinh{ 19931523 (-0.00097A5825TTE1))

sinhix) is the hyperbaolic sine function

coshix) is the hyperbolic cosine function

Result:
545.27794.. . i

Polar coordinates:
r=545.278 radius 5 #=90° '
545.278 = 1/e™®
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Alternative representations:
1

J {%]2—1 sinh(1.993 15 (-0.000976562577610000))

cosh{1.99315 (-0.0009765625 77610000 JJ—;—' simh{1.99315 (-0.00097A5625 77610000 )
1

' 1 | 142
_nooledsdd) |1
1@.00194&44 & ]u' 14 3]

| Lo 1 00194644
21:05¢D.DDI‘?4644:J+6{ 9.00194644”'0 ”

1

J {%]2—1 sinh(1.993 15 (-0,0009765 625 77610000))

eosh{1.99315 (-0.00097A5625 77610000 JJ—;T 2inh{1.99315 (-0.00097A5625 77E10000 )
1

—

' 1 _!_,D.DDI';'4644] [ 14132
L.D.EIEIIE'4644 y 43

2 1cnsﬂ -0.00154644 )+ 146000194644 ]]

1 {__1_
61" 000194644

1

—
J (3 -1 sinh(1.99315 (-0.000976562577610000))

cosh{1.99315 (-0.00097A5625 77610000 JJ—;T sinh{1.99315 (-0.00097A5625 T7E10000))
1

( 1 | 142
_!,III.DDI';'4644] [ 14l
1 0001 @dhdd Y *“'. 3 ]

1) 1 opoolededd | L)1 000194644
21-51'!,0.001941544""D ]*2 ,J:I.DI:1194-544+"D ]]

i is the imaginary unit

Series representations:
1

J {;T]i-l sinh{1.993 15 [—0.0009765 52577610000 1)

cosh{1.993 15 (-0.0009765625 77610000 JJ—;T sinh{1.99315 (-0.00097A5625 77H10000))

k
; [2 Yoo 1142(-0.0019464h -3 T ‘_&DD:*M]

4v2 Z:"zn11+2k[—ﬂ.00194644}
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1

—
J (3 )-1 sinh(1.99315 (-0.000976562577610000))

cosh{1.99315 (-0.0009765625 77610000 JJ—;—' smh{1.99315 (-0.00097&5625 77610000 )

i3 (-0.001946442 _ye (-0.00194644)1 +2 K
k=0 [zk)! k=0 (142 k)

EEZN [-0.00194644) 1 +2 &
k=0 (142k)!

1

J {%]2—1 sinh(1.993 15 (-0.000976562577610000))

cosh{1.99315 (-0.0009765625 77610000 JJ—;T ginh{1.99315 (-0.00097A5625 77H10000))

imil+2k
s (-0.00194644)1 +2K - {":'-':":'1;4644‘2]
E _E'k=ﬂ

[1+2 k) T 0 {142 k)t

Eﬁzw (-0.00 1946441 +2 &
k=i {142k)!

Ihiz is the modified Bessel function of the first kind

n! is the factorial function

Integral representations:
1

J {%]2-1 sinh{1.99315 (-0.0009TE5625 TTE100007)

cosh{1.99315 (-0.0009765625 77410000 JJ—]_,:T sinh{1.993 15 (-0.00027&562 5 77610000)

"1
[[G.SSBSSB:}[[lSﬂrl.EB +0h+1+ l:lzj cosh(—0.00194644 t) dt -
0

i "1
3.+0;J sinh[—u.00194544t}.-,n]]ff’u cosh(-0.00194644 t) dt
i 0

1

—
JI 5 [-1 sinh(1.99315-0.000976562577610000))

cosh{1.99315 (-0.0009745 625 77610000 ;l;l—]_,:"—' sinh{1.993 15 (-0.00097485 62577610000 )

(0.353553 1)1+ 0 ['cosh(-0.00194644 t) dt + 1541.28 + 0 [;7°°1°***sinhit) at
2

j;l cosh(-0.00194644 t)dt
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1

il

y \3 [ =1 =imh{1.29315(-0.0009765625 T7E10000))

cosh{1.99315 (-0.0009765625 77E10000 ))- 15 ginh{1.99315 (-0.00097A5625 77H10000))

"
[[D.353553 i) [[l +0nim f cosh(-0.00194644 tydt +
Jo

(770.638 + 06\ 7 [

i 2 AT155210 ¢ /545
I sa+y & ! !
ds ||/
o =i a4y v 5 /

"
[1 T f coshi-0.00194644 th!t]
Jo

From the following Ramanujan mock theta function, we obtain:
12+(4267.24 / 8)

Input interpretation:
4267.24

+

Result:
545 405

545.405 result practically equal to the solution of 1/e*") = 545.278
Thence we have the following results:

-0.000029211892....=A(r) 0.0003644621 = B(r) -0.0005946833....= ¢ (1)

0.00183393 = @

We have the following ratio (A. Nardelli) concerning the general asymptotically flat
solution of the equations of motion of the p-brane:
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A(r) ( _p),Ei =l h(r} — { l_{ip In [cosh(kh(r)) — cosinh(kh(r))]
6+
1

B(r) — ——In[f_(r)f1(r)]

. Uiz — h(r) + p:; “In [cosh(kh(r)) — cosinh(kh(r))].
6 i .
or) = 2+ Uig —pla h(r} + = _1 Pln lcosh(kh(r)) — casmh(kh(r))],
M) — _p(2 _ 1)112 sinh(kh(r))

cosh(kh(r)) — cosinh(kh(r))’

A(r) X

B(lr) (_ (,l)(lr)) X eAl(T)

Input interpretation:
-0.000029211892

1 1
0.0003644621 [_ D.DDD5945833J 0.00183393

Result:
73401.78832548118710549159572042220548025195726563413398700...

73491.7883254...

We have the following mathematical connection with the Karatsuba’s equation
concerning the Dirichlet series:

to \

In<e (exo(— (LY V' 23 goyriaon P dp <
J \\NE ] L VR |
—rn A=l 1-g,

R D S

= (log P A-1)*

<a((rter ] TLE ¢ ).

4 ar
Izléﬂ{(m) (log T') (log X)28 -

+ (&2 (log T) - &5h (log 7)) T
=793139765.05275
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Indeed:

(793139765.05275/10%) — 4096 — 2048 +322

Where 4096 = 64° , 2048 = 64*32 and 322 is a Lucas number

Input interpretation:
7.9313976505275 x 10°

104

-4096 - 2048 + 322

Result:
73401.976505275

73491.976505275

[ as< § eno(— ()

|2

Il Pi~Es

—+eo

Rl ] (log Pa-1)%

=<(mmer ZRE o)

Iy <H{(eal+gr)2r (log T') (log X)—2 4
+ (o2 (log Ty 4 &57h] (log 7)) 777 .

=73491.976505275

1 1 1
A(r) X 505 (_ ¢(r)) Xk

N LD oy i< \

ol 3 L)

/10* - 4096 - 2048 + 322

1

1
-0.000029211892 [—
= 0.0003644621 \ 0.0005946833

=73491.7883254...
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0.00183393 =



[ S]] 2 2 pwefas

- rpl-es &
<H(L€;g_% |agf‘} - ’ (Iogﬁ;“)ﬁ’r £ 'W2|)<
e T ).

In<H{(— o (log 7) (log Xy +

\ + (22" (log Ty - &5'h; (log T)™") T ‘E‘} .

1 1 1
~ A) X 55 (_ ¢(r)) X A®

73491.976505275 = 73491.7883254...

64

B(r) = = Inlf_ (1) (r)

(p+1)B—-pler,
— = hir) + 1

P+ 1)(7T—p)a 3—
16 L2

p

o(r) =

/ A(r) = (T—») ES — p)clh.(-r} — 71_61) In [cosh(kh(r)) — ¢y sinh(kh(r))],

+61 In [cosh(kh(r)) — cosinh(kh(r))]. [/ | =

Pin [cosh(kh(r)) — ez sinh(kh(r))],

/10* - 4096 - 2048 + 322

\

/

sinh(kh(r))
cosh(kh(r)) — ca sinh(kh(r))’ /
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te
( f’”ﬁ_g,, exp (-—(LH)”)L;_% ;,‘;’ BT g \

DAL L S

" (logPA-Y)¥
gt =3 /10%-4096-2048+322 =
B 4w N [a Gy -4096- =
<H (e ) ?épf‘—h SaLAE

In<H{(— o (log 7) (log Xy +

\ -+ (g;” (log T)2r - e;"h1 (log 7% T_E‘} . /

= 73491.7883254... = 73491.976505275

Note that 73491 = 64079 + 9349 + 55 + 8, where 64079 and 9349 are Lucas numbers,
while 55 and 8 are Fibonacci numbers

We have that:

7/10"3+(73491.7883254)"1/22

Input interpretation:
7 a3
— + 7y 73491.7883254
10°

Result:
1.671150782077. ..

1.671150782077...

We note that 1.67115078... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213x 1072 gm

that is the holographic proton mass
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T+ x — ( ! )x L 1671150782077
10° DX e\ "emy) X = b

From the algebraic sum of the various results, we obtain:
1/ (((-0.000029211892 + 0.0003644621 -0.0005946833 + 0.00183393)))*1/13

Input interpretation:
1

li"l -0.000029211892 + 0.0003644621 - 0.0005946833 + 0.00183393

Result:
1.642875. .

1.642875.... = {(2) == = 1.644934...

And:

2*sqrt((((6*1/ (((-0.000029211892 + 0.0003644621 -0.0005946833 +
0.00183393)))"1/13))))

Input interpretation:

1

|
2 |6x—
\ 'V -0.000029211892 + 0.0003644621 - 0.0005946833 + 0.00183393

Result:
6.279251...

6.279251.... =2nr for r = 0.9993739..., radius that is very near to the value of the
following Rogers-Ramanujan continued fraction:

e_% e
\/§ =1- 6_2”‘/3 ~(0.9991104684
-p+1 l+—e‘3”ﬁ
1+3Ve* 45 -1 +—
e—47h/§
1+
1+...
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From the following data

ci >0and k>0

':Tg_p =0,e2>0)forp=3,---,6

p=6;c,=1/4=0.25

p=6, c;=1/4=0.25 k=1.9931523 c,=1/3=0.333333....

h(r) = -0.00097656257761... «=4,1666...e-19

o ogldtn)/e
“d = T((@+1)/2)
2*Pi*1.5 / gamma (1.5) = 12.5664....

Input:

JTI_1.5

rl.s)

Result:
12.5664. .

41 = 125663706
12.5664....

Alternative representations:
2 _;r|-1'5 2 ;rl'S

= 1
r(.5) 120782

2}1_1.5 2}1_1.5
[(1.5)  0Qe47574

10&2922

2}1_1.5 2ﬂ_1.5

r.5)  0.5!

40

rix) is the gamma function



n! is the factorial function

Series representations:
2 }TI'S 2 }TI'S

F[1.5]I= o (L5-2 ) M*zg)
Lk:ﬂ k!

ik s 1 . v {7}

9 15 o k (-1¥ x L 5111[—;r[—j+k+22’D}}r'-'[1—z.;.}
=2y a5 -z ¥ i

ril.s i = =7 +k)

£isthe set of integers

Integral representations:

2}1_1.5 2}1_1.5

r.5 et 9 at

2}1_1.5 2}1_1.5

rL5) [10g”?(1) at

2 513 105 = 1.5%4 ¢ o
= P —f dx|m
r(l.5) Jooo (=1 +x)logixy
logixiis the natural logarithm
From:

Open String Tachyon in Supergravity Solution
Shinpei Kobayashi , Tsuguhiko Asakawa and So Matsuura
hep-th/0409044
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From the view poimnt of the grawity theory, the three-parameter solution describes
a charged dilatonic black object. Thus, the RR-charge () and the ADM mass M are
natural quantities to characterize the solution.” For convenience, we consider wrapping
the spatial world-volume directions on a torus T* of volume V. The RR-charge is given

by an appropriate surface integral over the sphere-at-infinity in the transverse directions

[17, 23];
Q = 2yNp(c3 — 1) 2k P, (2.18)
where
(B =p)T = plwg_, _
N,=- 2.
N, I , (2.19)
and wy = % is the volume of the unit sphere S9. The ADM mass is defined as
[24, 25]
282EM ) A :
=—1+ +0 | —— . 2.20

where the metric is written in Einstein frame and £% = &?/V},. Using this definition, we

see that the ADM mass of the three-parameter solution 1s [17]

3P
2

M=N, ( 1+ 2.:9.1:) e, (2.21)

(8 — p)(7 — p)ws—pVp
16x* (.19

N, =

V,= 2m?* (admitting a torus of unitary radii)

(2*12.5664 * 2*Pir2) / (16*4.1666¢-192) = 1.7860228654147...*10° = N,

Input interpretation:
2:12.5664 » 2 x*

16 (4.1666 - 10719

Result:
1.78602286541470156043125136516143360141992587579300940... » 10®

1.7860228654147...%10%®
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see that the ADM mass of the three-parameter solution is [17]

.
M= 1'7\'Tp ( 5 pt‘.l + 202k> o o

2.21)

1.7860228654147 *10°® * (-3/2*%1/4+2%1/3%¥1.9931523) * 2 =M

Input interpretation:

1.7860228654147 - 10°® [- i3 1.9931523] 2

| =

B3| Ll
=

Result:
340690362701 084134508000 000000000000 000

Scientific notation:
3.40690362701084134508 - 10*®
3.406903627...%10°®

Inserting the value of the ADM mass 3.406904e+38 in the Hawking radiation
calculator, we obtain:

Mass = 3.406904¢e+38
Radius = 5.058746¢e+11
Temperature = 3.602107e-16

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/((((((4*1.962364415e+19)/(5%0.0864055"2)))*1/(3.406904¢+38)* sqrt[[-
((((3.602107e-16 * 4*Pi*(5.058746e+11)*3-(5.058746e+11)*2))))) / ((6.67*10"-

I

Input interpretation:

4.1.962364415 - 10'° 1

/
1/
5. 0.08A4055° 3.406904 - 10°®

/

\

|
I| 3.602107 - 107'% . 4 7 (5.058746 - 10")® - (5.058746 - 10!}
\ 6.67x 1071
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Result:
1.618249336012945517815305624597541789224923815339885247692. .

1.618249336...

And:
1/sqre[[[[1/(((((((4*1.962364415e+19)/(5*0.086405572)))*1/(3.406904¢+38)*
sqrt[[-((((3.602107e-16 * 4*Pi*(5.058746e+11)"3-(5.058746¢e+11)"2))))) /
((6.67*107-11))]111]

Input interpretation:

L 4.1.962364415 10" 1
\ / 5+ 0.08640552 3.406904  10°®
|
| 3.602107 107'® .47 (5.058746 10") - (5.058746 - 101
|_
\ 6.67 107!
Result:
0.617951744360858056724317620844565903058624888618379241810...
0.617951744...
Now:

X_”(# =0,1,---, p) New Parametrization
xX@=p+l---9-p)

x#(/‘t :O:I:"':p)
X'(@=p+l-.9-p)

3—p _ /2 _
M:( 5 & +202k]Npr07 B Q:i2(022—1)1 kNpr07 r.

During the tachyon condesation,
the RR-charge does not change its value.
We need a new parametrization.
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We have:
2(1/372-1)*1/2*1.9931523*1.7860228654147¢+38*2 = Q

Input interpretation:

1
2 |'—-1 1.9931523 - 1.7860228654147 - 10°% .. 2

\ 3

Result:
1.3424905... x 1039 ;

Polar coordinates:
r = 1.34249x 10% . #=90°
1.34249 * 10*

47+((((2(1/372-1)"1/2*1.9931523*1.7860228654147¢+38*2))))"1/12
Where 47 is a Lucas number

Input interpretation:

1
4?+1z.2‘u|'§-1 1.9931523 » 1.7860228654147 - 10%% .. 2

\

Result:

1853.87386... +
237.879457... i

Polar coordinates:
r = 1869.07 . 8=7.31194°
1869.07 result very near to the rest mass of D meson 1869.62

We note that:
M = 3.406903627...%10°
Q= 1.34249 * 10*°

((((3.406903627¢+38 / 1.34249¢+39)*1/3)))

Input interpretation:
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|
3=| 3.406903627 - 108
|

N 1.34249 10

Result:
0.633115476157163040355265609915937185840018535076327708420. ..

0.633115476157163...

And:
(1.34249¢+39 / 3.406903627e+38)"1/e

Input interpretation:

|
[ 1.34249  10%
i

\ 3.406903627  107®

Result:
1.656117110728742727501993303619667194507807076633853580604 ..

1.656117119728.... We note that, the result 1,6561171... is practically equal to the

14th root of the following Ramanujan’s class invariant Q = (6505 /G101 /5)3 =
1164,2696 i.e. 1,65578...

Indeed:

3
14
\/(\/113+Z\/ﬁ+\/105+2ﬁ) = 1,65578 ...

And:
(11/10"3+4/1073)+(1.34249¢+39 / 3.406903627e+38) /e
Where 4 and 11 are Lucas numbers

Input interpretation:

| 30
[11 4 ] I| 1.34249 . 10¥
e e |
10 10*) Y 3.406903627 10*°

Result:
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1.671117119728742727591993303619667194597807076633853589694. ..
1.671117119....

We note that 1.671117... 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

Further:

(-55/10"3+2/10"3+11/1073+4/10"3)+(1.34249¢e+39 / 3.406903627e+38)"1/e
Where 2 and 55 are Fibonacci numbers, 4 and 11 are Lucas numbers

Input interpretation:

|
55 2 11 4 [ 1.34249  10%°
[——+—+—+—]+f'|
10* 10® 10° 10°/) Y 3.406903627  10*

Result:
1.6181171197287427275019933036196671945978070766338535806094 ..

1.6181171197....

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

| 1
h]f};\f(r) = _g(A + B)CNp ((7 - p)ﬂ,qu_(p + 1)51:].)]"7]]

¢ =

From the 3-parameter solution

3 c 1
h(r)=— 8 \/ +v? 4p ;11,}((7 -1, (p+ 1)5,].)

7
l,.P

2 () = %[3 P i r0-pa } 1
16 k |r'?

-3/8(((sqrt(26)-3/4*(0.25*5)/ 1.9931523))) * (1-7)*1/4096 = A} (1)

Input interpretation:

3(/— 3 0.25x5

[u 26 - - —] 1-7y—
B 4 1.9931523 4096

Result:
0.0025425098. ..

0.002542598...
We have also that:
exp(((((-3/8(((sqrt(26)-3/4*(0.25*5)/ 1.9931523))) * (1-7)*1/4096)))))

Input interpretation:
" . W58
g (V2 |

_ 1 -
4 1.9931523

E'Xp[ ) m ]

Result:
1.002545834. ..

1.002545834...
And:

771074 + exp(((((-3/8(((sqrt(26)-3/4%(0.25%5)/ 1.9931523))) * (1-7)*1/4096)))))
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Input interpretation:

7 3 3 0.25+5
APV TN . £ T

8 4 1.0031523 ! 4(396}

Result:
1.001845834. ..

1.001845834... result practically equal to the value of the following Rogers-
Ramanujan continued fraction:

2r
5 -2z
\/L\/_ — 44— ~1.0018674362
5 — €
% @ 1+ ==
1+1+ﬂ
1+..

Series representations:

7 [E— 28023 2 5"][—3}[1—?}

g 4 192315
— — + —
10* £ 8 4096

7
10000

+ EXp[—D.DDDESBB?? +0.000549316 y 25 ) 257 [
k=0

ol % I TS
—
—

7 [E—M}[—Bnl—?m

g 4 ..1.09315
— — + —
10* £ 8 4006

7 o
+ Exp[—D.DDDESEBTT +0.000549316 v 25 :,L o

10000 iz

['z_ls}k['ﬁl}k]

7 [E—M)[—Bnl—?\\

- 4 122315
—_—— + —
10% k 8 4096

0.000274658 Ly Res__ 1,257 I~ —s|I(s)

a3 =

7
- + exp|-0.000258377 + —
10000 =
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(ny. : ! s
iz the binomial coefficient
\m !

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

rix) is the gamma function

Bes f is a complex residue
.—ll.

-3/4((((-3/4%sqrt(1+57°2)+7/16%(0.25%5)/ 1.9931523))))*1/4096 = ¢ (1)

Input interpretation:

37 3.0 7 . 7 @I5x5 1
- [—— V1+5% + — ]

al 4 16 1.9931523) 4096

Result:
0.0006500039...

0.0006500039...
And the inverse:
1/((((-3/4((((-3/4*sqrt(1+572)+7/16*(0.25*5)/ 1.9931523))))*1/4096))))

Input interpretation:
1

_g[_gﬁ‘fl+52+i 0.2515 ] 1
al 4 16 19931523 ) 4096

Result:
1538.452. .

1538.452... result very near to the rest mass of Xi baryon 1535
And:

1371073+ [U(((-3/4((((-3/4%sqrt(1+5°2)+7/16%(0.25*5)/
1.9931523))))*1/4096))))]*1/15

Input interpretation:
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13 1

1° ¥ a( 372

"'! E[_i V1+5% + i 1..2-;235155:23 ﬁs
Result:
1.61B0688. ..
1.6180688...

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

From the two results, we have also:
1+(0.002542598 - 0.0006500039)

Input interpretation:
1 +(0.002542598 - 0.0006500039)

Result:
1.0018925941

1.0018925941 result practically equal to the value of the following Rogers-
Ramanujan continued fraction:

e’ e
=1+ - ~1.0018674362
Vos—¢ 1, ©
e—67r
1+ -
1+ ©
1+..

We have also, from 3-parameter solution, that:
(4267.24+11+34+2)+1/Pi*1/(0.002542598 * 0.0006500039)

Where 4267.24 are a result of a Ramanujan mock theta function and 2, 3 and 11 are
Lucas numbers

Input interpretation:
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1 1
(4267.24 +11+3+2)+ -
0.002542598 - 0.0006500039

h

Result:
196883.3. ..

196883.3... result practically equal to the value of the following partition function,

concerning the j-invariants:

Zy(t) = j(r) —T44
— g1 | 1968844 | 214937604 | 864299970 4% | 2024585625647 | ...

Alternative representations:

1
(4267.24 +11+3+2) + =
(0.0025426 - 0.000650004)
1
4283.24 +
1.6527x 1076 (180 %)
1
(4267.24 +11+3+2) + =
(0.0025426 - 0.000650004) =
1
4283.24 +
1.6527 x10°® (—i log(-1))
1
4267.24 +11+3+2) + L
(0.0025426 - 0.000650004)x
1
4283.24 +
1.6527%107% cos~1(-1)
logixis the natural logarithm
i iz the imaginary unit
Cos I (x1is the inverse cosine function
Series representations:
1 151268.
(4267.24 +11+3+2) + =4283.24 + —
(0.0025426 - 0.000650004) = Zw -1
k=0 142k
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1 302535,

[4267.24 +11+3+2) + =4283.24 +
(0.0025426  0.000650004) x PR
k=1 {Ek‘l
L)
1 605071.
(4267.24 + 1143 +2) + =4283.24 +
(0.0025426  0.000650004) 7 oo 2% ([-B450k)
Z‘k:l:l {Ek'l
k!

fny, ) , i
| is the binomial coefficient

vm/t

Integral representations:

1 302535,
(4267.24 +11+3 +2) + —4283.24 + ————_
(0.0025426 ~ 0.000650004) r 2 L5 at
: 14=
1 151 268.
(4267.24 +11+3 +2) + =4283.24 + —
(0.0025426 - 0.000650004) x le_“ll 12 g
1 302535,
(4267.24 + 11 +3 +2) + =4283.24 + ——
(0.0025426 - 0.000650004) jjJElﬂ_“f‘ At
[

Note
From:

Rotating strings confronting PDG mesons

Jacob Sonnenschein and Dorin Weissman

The Raymond and Beverly Sackler School of Physics and Astronomy,
Tel Aviv University, Ramat Aviv 69978, Israel

arXiv:1402.5603v1 [hep-ph] 23 Feb 2014
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The slopes that were found, on the other hand, are quite uniform for the light quark
trajectories. The (J, M?) trajectories have a slope in the range 0.80 — 0.90 GeV 2, and this
slightly decreases ta 0.78 — 0.84 GeV~2 in the (n, M?) plane fits. The slope for the strange
meson is also in this range, while for the s5 states the optimum is found with a higher slope of
around 1.1 GeV~2, in both planes. The charmed and ¢z mesons are best fitted in the (., M?)
plane with a similar value of approximately 1 GeV 2 for the slope - and only when adding
the appropriate mass for the ¢ quark. This is what allows the universal slope fit in section
4.1.5, which had an optimum for the slope o’ = 0.884 GeV—7,

4.4 Summary of results for the mesons

Table (1) summarizes the results of the fits for the mesons in the (J, M?) plane. Tables (2)
and (3) likewise summarize the results of the two types of fits for the (n, M?) trajectories,
that of the rotating string and of the WKB approximation.

The higher values of o’ and a always correspond to higher values of the endpoint masses,

and the ranges listed are those where y? is within 10% of its optimal value.

Traj. | N m a a
/b | 4 My g = 90 — 185 0.808 — 0.863 | (—0.23) — 0.00
pla | 6 My g = 0— 180 0.883 —0.933 0.47 — 0.66
n/h | 5 Mg =0—T70 0.839 — 0.854 | (—0.25) — (—0.21)
w 6 My fd = 0 — 60 0.910 — 0.918 0.45 — 0.50
K= 5 My g = 0—240 mgs=0—390 | 0.848 — 0.927 0.32 — 0.62
o) 3 mg = 400 1.078 0.82
D 3 my g = 80 m, = 1640 1.073 —0.07
Dz 3 mg = 400 m,. = 1580 1.093 0.89
b 3 m. = 1500 0.979 —0.09
r 3 my = 4730 0.635 1.00

Table 1. The results of the meson fits in the (J, M2) plane. For the uneven K* fit the higher values
of my require m, )4 to take a correspondingly low value. ., 4 + ms never exceeds 480 MeV, and the
highest masses quoted for the s are obtained when m,, ;4 = 0. The ranges listed are those where y2 is
within 10% of its optimal value. N is the number of data points in the trajectory.

Traj. | N m o a

/w2 |4+ 3 | my/q =110 — 250 | 0.788 — 0.852 | ag = (—0.22) — (—0.00) az = (—0.00) — 0.26
aj 4 myq=0-390 | 0.783 — 0.849 (—0.18) —0.21
hy | 4 | myg=0-235 |0.833—0850 (=0.14) — (=0.02)

wjwg | 543 | myq =255 -390 | 0.988 —1.18 a; =0.81 — 1.00 az = 0.95 —1.15
il 3 my =510 —520 | 1.072 —1.112 1.00
\f 4 m. = 1380 — 1460 | 0.494 — 0.547 0.71 — 0.88
i 6 my = 4725 — 4740 | 0.455 — 0.471 1.00
Yo 3 iy, = 4800 0.499 0.58

Table 2. The results of the meson fits in the (r, M?) plane. The ranges listed are those where y? is
within 10% of its optimal value. NV is the number of data points in the trajectory.
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The tensor structure of the closed string amplitude (6.6.19) is just two copies of that
in the open string amplitude (6.5.15), if one sets o= 2 in the closed string and o’ =
1/2 in the open.

This 1s what allows the universal slope fit in section 4.1.5, which had an optimum for
the slope o’ = 0.884 GeV™ . Other values are 0.90904; 0.979

(1,07 + 0,98 + 0,884 +0,90904) + 4=0,96076
0,884 + 097=1,854 + 2=0,927
(0,979 + 0,96076 + 0,927) /2 =0,95558666....

We take an average value for o’ that is 0.95686 that correspond also with the result of
the following Rogers-Ramanujan continued fraction:

° e & 09568666373
V(¢—l)\/§—¢+l 1+ © —
1+ © —
4+

= 2TD9Id10x exp(— g(ugxs)2 +(u’x’ )2) F(iZ' O{'MS)F(JZ' a'ug)

= ZTDgfdsx %F(ﬂ' a'us) %F(Jl’ a'ug)
u u

—————4r’a"” TDQIde

u U —w

(27“/5)27})9 = TD7
D9D9 action — BPS D7 action
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((2Pi*sqrt(0.95686)))"2

Input:

12

[2 x4 0.95686 ]

Result:
377753, ..

37.7753....=37.7753 TD9 = TD7

S =2T,, Idlox exp(—g(u9x9 2] F(ﬂ' a'u9)

=2T,, jd9x M%F(ﬂ' a'u9)

W)Zﬂ. 20('TD9 J-d9.x
\/5(277 ')y =1
D9D9 action — non— BPS D8 action

sqrt(2)*((2P1*(0.95686)))

Input:
v 2 (27 0.95686)

Result:
8.502433936412428654239231768298950744912773819392045893722. .

8.5024339364... TD9 = TDg

Series representations:

_ — o (-1 l_E]L P
V 2 2(r0.95686) = 1.91372 7 = L
k=0 e
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k I L 1%
arg[E—x}” qul"_ o -1y (2 -x x [_EL:
oW X

2

V2 2(x0.95686) = 1.913?2;rexp[m{ -
k=0 :

v 2 2(r0.95686) =
k 1 ko _ =k
-1y [—E}k[z—z.;.} L

k!

1 32 lagi2-zpW2m)] 415 2z W bl
1.913?%[—} o Gl
%o k=0

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

K iz the set of real numbers

argizis the complex argument
|| is the floor function

i is the imaginary unit

We note that:
37.7753 TD9 = TD7

8.5024339364... TD9 = TDg
37.7753 / 8.5024339364

Input interpretation:
37.7753

8.50243309364

Result:
4,442880742451775011712280359353689879262182608071384485118...

4.442880742451775.... = Tp7;= Tpy
And:
(((((37.7753) / (8.5024339364)))))*1/3

Input interpretation:
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|
| 377753
\ 8.5024339364

Result:

l.64394853923221216159530236?284254048192904618961?50283923...

1.64394853923.... = ((2) =— = 1.644934 ..

Asymptotic Behavior of the Solution
L 1= 3-

(IJ

We have the following results:
1-1/8(((sqrt(26)-3/4*(0.25%5)/ 1.9931523))) *1/4096 + 1/(4096)"2 = ¢*A®

Input interpretation:
(/= 3 0.25x5 1 1
-2 [V26 - ]

4 1.9931523) 4096 = 40062

Result:

0.99985880414. ..

0.99985880414.... result very near to the following Rogers-Ramanujan continued
fraction:
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5 eV

\/E - +1:1—1 R =~ (0.9991104684
1+3e'f5° —1 g +1 76_3”5
+ e—47r\/§
1+
1+...

1+7/8(((sqrt(26)-3/4*(0.25%5)/ 1.9931523))) *1/4096 + 1/(4096)"2 = e**®

Input interpretation:

—

7
i 236 -
+s[“f

3 0.25 5] 1 1
4 1.9931523) 4096 ~ 40962

Result:

1.000988847858121204799682038926411964230504955860488061233...
1.0009888478581212....

The inverse is:

L((((1+7/8(((sqrt(26)-3/4%(0.25%5)/ 1.9931523))) *1/4096 + 1/(4096)"2))))

Input interpretation:
1

—
7 3 0.25:5 1 1
1+7(y26 -2 B
B 4 19931523 4096 4006=

Result:

0.9990121290...

0.9990121290.... result very near to the following Rogers-Ramanujan continued
fraction:

e_% e ™
\/E =1- - = (0.9991104684
-p+1 H—e_wg
143 (/)54\/5_3 -1 1+
e—4/h/§
1+
1+...
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((((-3/4*sqrt(1+5°2)-7/16%(0.25%5)/ 1.9931523))))* 1/4096+ 1/(4096)*2 = ¢ ()

Input interpretation:

Result:

7 0.25 5 ] 1 1

7 W
* 16 1.9931523) 4096 40062

O

~0.001000585...
-0.001000585....

The inverse is:
1/ ((((((((-3/4*sqrt(1+572)-7/16*(0.25*5)/ 1.9931523))))*1/4096+ 1/(4096)"2))))

Input interpretation:

1
[ 3 | 2 7 0.25-5 1 1
[_Z V1+5% - 16 1..0.031523] 2006 T 40082
Result:
-999.4150...
-999.4150....

We can to obtain:

(47+18-4) -1/ (((((((-3/4*sqrt(1+5°2)-7/16*(0.25%5)/ 1.9931523))))*1/4096-+
1/(4096)"2))))

where 4, 18 and 47 are Lucas numbers

Input interpretation:

1
(47 +18-4)—
3. 3 7 . _0.35%5 1 1
T4 V1+5 16 1oo31523) 2096 @ 40082
Result:
038.4150...

938.4150.... result practically equal to the proton rest mass in MeV 938.272
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1/4096 + 1/4096"2 = C(r)

Input:
1 1

4096 40962

Exact result:

4097
16777216

Decimal form:
0.000244200229644775390625

0.00024420022964....
The inverse is:
1/(((1/4096+ 1/(4096)"2)))
Input:

1

T
4096 4006=

Exact result:

16777216
4097

Decimal approximation:

4095.000244081034903587991213082743470832316329021235050036...
4095.00024408....

And:

-4+ 1/4%1/(((1/4096+ 1/(4096)"2)))

Exact result:
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4177916
4097

Decimal approximation:

1019.750061020258725896997803270685867708079082255308762500...
1019.75006102.... result practically equal to the rest mass of Phi meson 1019.445

The algebraic sum of the results is:
0.99985880414 + 1.0009888478581212 - 0.001000585 + 0.00024420022964

(0.99985880414 + 1.0009888478581212 -0.001000585 + 0.00024420022964)

Input interpretation:
(0.90985880414 + 1.0009888478581212 - 0.001000585 + 0.00024420022964

Result:
2.0000912672277612

2.0000912672277612
The inverse is:
1/(0.99985880414 + 1.0009888478581212 -0.001000585 + 0.00024420022964)

Input interpretation:
1

0.99985880414 + 1.0009888478581212 - 0.001000585 + 0.00024420022964

Result:
0.499977184234225545741654252536279854401881080172529088355...

0.49997718423422....~0.5=1/2
Note:

From Wikipedia

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

From the multiplication of the results, we obtain:

-(0.99985880414 * 1.0009888478581212 * -0.001000585 * 0.00024420022964)
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Input interpretation:
-(0.99985880414 - 1.0009888478581212 . (-0.001000585) ~ 0.00024420022964)

Result:

2.445501705645899835428343404735872067240592 = 1077
Repeating decimal:
2.4455017056458098354283434047358720672405920000000 1077

2.44550170564589....% 107
From the inverse, we obtain:

1/-(0.99985880414 * 1.0009888478581212 * -0.001000585 *
0.00024420022964)

Input interpretation:
1

© 0.99985880414 - 1,0009888478581212 - (—0.001000585) - 0.00024420022964

Result:
4.08014047244011850093853057081518139940255597015679117... = 108

4.0891404724491185....%¥10°

From the ratio, we obtain:

(0.99985880414 * 1/1.0009888478581212 * 1/ -0.001000585 * 1/
0.00024420022964)

Input interpretation:

1 1 1
0.00085880414 [_ ]
1.0009888478581212 | 0.001000585) 0.00024420022964

Result:
_4,0879858145599941205268133058325403813834040177292476.._ x 108

-4.087985814559....%10°
We have that:

11/1073+(4.087985814559*10"6)"1/31
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Where 11 is a Lucas number:

Input interpretation:
11 =y P
o V 4.087985814559 - 10

Result:
1.6450844457876. ..

2
1.6450844457876.... = {(2) == = 1.644934 ...

The ratio between the two results, is:
-(4.0891404724491185e+6 /-4.08798581455999412 x 106)

Input interpretation:
4.0891404724491185 - 10°

4.08798581455990412 105

Result:
1.000282451540074304376823712036053868202120874300888064570. ..

1.00028245154.....

11/107°3+(((((-(4.0891404724491185e+6 / -4.08798581455999412 x
1076))))))*1728

Input interpretation:
11 [[ 4.0891404724491185  10° ]]”28

=i
4.08798581455999412 108

10°

Result:
1.618066815879239949269228345354389673035579356651229485707...

1.618066815879....

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

Open String Tachyon in Supergravity Solution
Shinpei Kobayashi, Tsuguhiko Asakawa and So Matsuura
arXiv:hep-th/0409044v4 13 Jun 2005

We have also that:

Next, from the graviton and the dilaton, we see that the parameters must satisfy the
following relations simultaneously;

14

sqrt(1+5°2)+[((((7/(12)*(0.25%5)/1.9931523))))]

Input interpretation:

—— 7 0.25x5
V1452 4 —x ————
12 1.9931523

Result:

5.464855...
5.464855....

And:
sqrt(1+572)+(((3/(4)*(0.25*5)/1.9931523)))

Input interpretation:

2 3 0.25x5

V1+5° +- 0 ———
4 1.9931523

Result:

5.5A0380...

5.569380
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Effective action for unstable D-brane

Kraus-Larsen (‘'01)

k

S:2TD9Id1°x e)q)(—27r(x'|T|2) | F(7m:'2 (alTI)z)

1=1

_4T(x)  [1+2(In2)x+ O(x*) (x > 0)

Flxy=s ———
() 20 Q2x) | Jrx+0"?) (x> o)

T'x"y=a""?ulX" :linear tachyon
exp(—27c| T |*) = exp(—2u: (X))
Gaussian brane

Thus, when T = 0 (i.e. tre=7” = N), the

factor i1s the tension of the sum of N D-branes and N D-branes, while, when |T| ~ oo,

the tension becomes that of (N — _-";’) D-branes.

We have the following equation concerning the Gaussian brane:
exp(—2na’|T|?) - exp(—2uf(X')?)

From:

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

But we know that

71

—2mn

' — .'..._- E } ¥ —T -'J_ [ Lo a0 L
6de "VYig S =1—24e "V 4276 TV — s

64g2% = e™V™ — 24 4 276"V — ...
64a — 64bg 24 4 ... = ™V _ 24 4 276V — ...
64a — 4096be V" 4= VR _ 94 1 976e VR _ ...

We have that:
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1-24*exp(-Pi*sqrt(5))+276*exp(-2Pi*sqrt(5))

Input:
1-24 EXp[—}T ﬂu"'E] + 276 Exp[—E ;rﬂ.,"?]

Exact result:
R b TR RS F B

Decimal approximation:

0.978869614522638054627885737812212890555439677240268836037...

0.978869614522638...

Alternate forms:
e E [2?5 _94¢¥3 "]

c2VE [2?5 _o4¥im, 2VS :r]

Series representations:

1-24 Exp[—n*\.,"'E] + 276 exp( -2 m,f?] e

lﬁ"_' —1 — "}:'1 _1
1+2?5exp[-2m,f4 2‘4""[2] —24exp[—}r“u"4 “;:4*[2 ]]
k k

k=0 k=0

1-24 exp[-nd?] +276 exp(-2 ,-mf?] -

I :
1+276 Exp[—E;r-\ul': i m
k!
k=0

[_ [' J‘k]

[—}T‘\u"-’-l- 2‘

1- 24&2{1::[ :r*.,"SJ+2?6exp{ *.,"E]:
xEigRes 1 4" r[-é —s}r[s}

".\+-';
1+276 exp|- —— -
v

;rE:?i,:, Res_ 1, 47F r[—El & s}r[s}

a =

24 exp| - —
2y
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We have that:
exp(-2Pi*sqrt(5))

Input:

exp[—E N\E]

Exact result:
&2 V5 &

Decimal approximation:

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

n! is the factorial function

[y i the Pochhammer symbol (rising factorial)

rix) is the gamma function

Res fis a complex residue
250

7.9126772531148564617976195047972304547693255522093231... x 1077

7.9126772531....%107

Property:

2451 .
. T is a transcendental number

Series representations:

o pvE v ak[12
o275 2V I gt 1;{]

- (2 ()
f—E:ru"_S — exp —EN\E 4 2k
z

k!

x L2 Res,_1,; 4= r[_

-2n¥5 2
e =TV = expl|-

El—s}r[s}

Vo
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(ny. : ! s
iz the binomial coefficient
\m !

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

Bes f is a complex residue
.—ll.

and we observe that obtain:

1/276*(((0.978869614522638-1+24*exp(-Pi*sqrt(5)))))

Input interpretation:

2_;6 [0.9?3359514522533 ~1+24 exp[—fr u’?]]

Result:

7.0126772531... = 1077
7.9126772531...%107

Thence, we set —2ma’|T|? = —2u?(X")? = —2m+/5 and obtain:

exp(—2na’|T|?) - exp(—2u?(X")?) = exp(—2nV5) = 7.9126772531....*107

In conclusion, we have for S:

2%4.442880742451775 * integrate [exp(-2Pi*sqrt(5)) * (((3*43 gamma (3)))) / (((2*
gamma (6))))]x

Input interpretation:

. —y I
2. 4.442880742451775 I[Exp[—ﬂfrﬁ.,"E] T el
. (D)

I'ix) is the gamma function

Result:
5.624813022256033 x llZJ'IS X

5.624813022256033 * 107 x>
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\ B.x10°" /.'

""-‘ G, 10 ":':

. (x from=1.2t01.2)
4, %107

2. %1075 |

And for x =0.9502566373
(5.624813022256033x10"-6 * 0.9502566373"2)

Input interpretation:
5.624813022256033  10°° . 0.9502566373°

Result:
5.07913684302283311736114563793403257 x 1078

5.07913684302283....%10°
And:
1/(5.624813022256033x10"-6 * 0.9502566373"2 )

Input interpretation:
1

5.624813022256033 - 107° »0.9502566373°

Result:
196883.8467846542578415527390192438082632066243000478061182.

196883.84678465.... result practically equal to the value of the following partition
function, concerning the j-invariants:

Zalr) —Jir) =144
~1 1 196884 q + 21493760 ¢° + 864299970 ¢° + 20245856256 g% +

With regard the value 0.9502566373 is very near to the result of the following
Rogers-Ramanujan continued fraction:

70



5 e/
¢ —1- £ 0.9568666373
Vip-1V5 —p+1 1+—° —
1+ © 7
e—zz’
1+

[+...

We have indeed:

0.9568666373-0.00661 = 0.9502566373; 0.00661 = 661/10° and

661 =610 + 47 +4 where 610 is a Fibonacci number, 4 and 47 are Lucas numbers

From:

On certain trigonometrical sums and their applications in the theory of numbers
Srinivasa Ramanujan - Transactions of the Cambridge Philosophical Society, XXII,
No.13, 1918, 259 — 276

In all these equations the series on the right hand are finite Dirichlet’s series and therefore
absolutely convergent.

So5—1 2

(s— 1) sin nw
. sinnm p—_ sin ni s sin n
Fa " V=7 7 o= Il +4 =3 TR (i e
sm(5nT + 587) sin(znmT + S7) sm(znT + 557)
s>1; s=2,n=5 (14.4)

Pi72*5 / 1! ((((((1"-2*(sin5P1/sin5P1)+27-2(((sin5P1))/(sin(5Pi/2+2P1/2)))+3"-
2(((sin5P1))/(sin(5P1/3+2P1)))+4"-2(((sin5P1))/(sin(5Pi/4+6Pi/2)))))))
Pi"2*5 /1!
Input:

—
ST

n! is the factorial function
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Exact result:

5n°

Decimal approximation:
40.34802200544679309417245499938075567656849703620395313206...
49.348022005446793...

Property:

2.
Sna° is atranscendental number

Alternative representations:

™5 5n°
1" 12
5 5’
' 2,0
=5 5n°
1t (1y

rix) is the gamma function
I'a, x) is the incomplete gamma function

[y i the Pochhammer symbol (rising factorial)

Series representations:

™5 Ly |

i k:lk
5 s
T.——EID 3

% k=1 k
™5 ik 1

! k=n[l+2k}

Integral representations:

-t — 80 Uc;l'\f 1-t dt}z

1!

72



oL [
i LN
11

1 1
j —d’t]z
O \J1-¢2

1A-2%((sinSPi)/(sinSPi))+27-2(((sinSPi))/(sin(5Pi/2+2Pi/2)))

Input:

gmni5) T %

I sImi5 E-h'Z E'I
17 24

Exact result:
1

1-— 7sini5)
a iy

Decimal approximation:

1.753137364157659220207604172981025520744569214617537371534...

1.7531373641576592...

Alternate forms:
1

— 4 —rsini5y

P m

Alternative representations:
sin(s) sin(5) m

T

+
i . T T T
1% (sin(5)m 22 5111[5‘?T + %j EHci)s.

cac(S)

sin(5y sin(Syar

II'CDS[—S +

4 cac(5)

ese 72|

¥

Ej }TCIDS[—S + T
2 2

+
1% sin(5)m 22 5111[5—" + E} ;rcc:s[—S +
2 2

sin(5)r sin{S)m

+
ﬂ} 4 cos(-3m
2

- cns[5+ é] ;rcns[5+ ;—}

+ ] -
1% (sin(5)m) 22 5111[5—” + EJ\ e cns[S + E} 4 (—cos(4 1))
z " g 2
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Series representations:

sin(5)r sin(5)r , 1 = (—1)t 512k
+ =laemd — s
2 H ' ST 2mi
1° (sin(5)m 22 5111[—T 4+ ?T} 4 ] i1+2k)

sin(5y sin(5) . =
— + =1——n2‘[—1}kJ1+2k[5}
1° (sin(5ym 22 5111[5?” + 2?"} 2 7
. . k T 2k
sin(5) sin(5) ) 1 'ﬁ[_l}{ _E}
- =1l--n —_—
12 (sini5ym) 22 5111[5?’1 ¥+ %} 4 ) (2 ky!
n! iz the factorial function
Jyiz is the Bessel function of the first kind
Integral representations:
sin(5)ym sin(5ymr g Sr M —
¥ -=1-— Cos(o L)
12 (sini5)m) 22 5111['-;_” + %} 4 Jy
sin(5y sin(5) Sivr iy g 23/4sHs i
- =1+ ; 5 for 0
1 (sinS5)m) 22 5111[52—’T + %] 16 Jowsy 32
iy 5y1-25
sin(S)r sin(Syr . ivm J‘Iwﬂ [E} Lis) o |
+ = e s for0 <y =1
12 sin(5)m 22 sin[SE—” + 2?”} 8 Juiwsy r[; - s}

rx) is the gamma function

3A2(((sinSPi))/(sin(5Pi/3+2Pi)))+4-2(((sin5Pi))/(sin(SPi/4+6Pi/2)))

Input:
=im{5)T sinlS) T
- T : - T i
{542, {55 X +6x%
sin|5 42 ) 7 sin| 5 4+6: 5)
32 42

Exact result:
rsin5y 2 xsins)

8v2 9v'3
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Decimal approximation:
0.120236006815747125666503745990367693844778481112933310261...

0.1202360068157471256665....

Alternate forms:

4—;2 (27 V2 32 E] 7 5in(5)

e
—_— msinis)
8 v2a 943

ﬁ [g?rnsm[S}—SE 3 }TSln[S}]

Alternative representations:

sin(3) r sin(5)r ”“5[‘5 t E} ”“5[‘5 t é}

32 sin[H + EJT] 42 5111[5" 6”} 9 ::c:s[ 19”] 42 ::l::s[ CL 20 1.8
3 4 32 6 2 a4

sin(sym sin(5y T T

+ = +
s 'n El ) O ': E
32 Sm[ﬂ 4 2}1.} 42 Sm[a i 6_TP Seseis) 4% csels)
3 4 2 ese| U‘-ﬂg | .:sc|:3n+5f]

sin(3) sin(5)r . CUS[E & i} ”“5[5 o ;‘}

FanlZezn) FanlEeD) oe(®) #leo(Z-F)

cacix) is the cosecant function

Series representations:

sin(5y o sin(5y 1 (—1j 512k
i 4—[2?\/_-32\/_] 2‘—

7 sm[?” + En} 4? 511'1[5‘4’T = (1+2ky

h
5
—

sin(5) sin(5) w i_ 14 [E?E—BE \(_]?FJ1+2J~:[5}

34 sin[s—; - E;T} 42 5111[54" 6"} i1

o 153

2 kn

sin(5)r siniS)m i
3251n[’ En} 4-25111[4’T 62—T} 432

[2?\/_-32\/_]

n! is the factorial function

Jniz) is the Bessel function of the first kind
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Integral representations:
sin(5) x sin(5) fl 5
AN 439
2]

T
37 sin[E + E;T} 42 sin[E + 432
3 4

[2?«! 2 _32+/3 ];rcc:s[S £y dt

siniSyr siniS5yr
32 sin[H + En} 42 sin[H + Eﬂ}
3 = ALY :
5i(27¥2 -32v3)Vx I‘Iwﬂ' g ealrajes
- 1728 ;

- ds tor
—i cady 53-'2

sin(5yr sin(5y

i

. 15; - . {57  6r)

32 sm[—T + EJT} 42 sm[—T + —T}
3 4 " =

511-2s
1 Y ricay [EP I'is)
_@1[2? E—BE\IB]\;‘IFJ_IN”WJS for |
2

rx) is the gamma function

49.348022005446793 (1.7531373641576592 + 0.1202360068157471256665)

Input interpretation:
40.348022005446793 (1.7531373641576592 + 0.1202360068157471256665)

Result:
02.4472703352136037373339504237060125345

Repeating decimal:
02.4472703352136937373339594237960125345
92.447270335213693....

We note that:

(((49.3480220054 (1.7531373641 + 0.1202360068))))*1/9

Input interpretation:
Eu" 40.3480220054(1.7531373641 + 0.1202360068)

Result:
1.65360842733...
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1.65360842733....

And:
18/1073+(((49.3480220054 (1.7531373641 + 0.1202360068))))*1/9

Input interpretation:
18 o
- V 49.3480220054 (1.7531373641 + 0.1202360068)

10

Result:
1.67160842733...

1.67160842733....
We note that 1.67160842733... is a result practically equal to the value of the

formula:

My, =2 X —mp = 1.6714213 x 107%* gm

that is the holographic proton mass

. sinnmw sin n 1 [ sinnm
ra(n) = da(n) =4 = —7 +w |0 — s
smnmw sin gnw sin gnm
1 [ sinnw 1 [ sinnmw 1 [ sinnw
=443 T —1 T TF T I
I €COS NI COS g T
(14.5)

cOs §'H}T

Lol

s=8,n=5
4((((1/2(sin5P1)/((cos5P1)/2) — 1/4(sin5P1)/((cos5Pi1)/4)+1/6(sin5P1)/((cos5P1)/6))))

Input:
1 sin{Symr 1 sin{Symr 1

sin{Sym

e -
2 é[ccs[Slm 4 i[cas[Slm 6 é[cas[S}m

Exact result:
4 tanis)

Decimal approximation:
~13.5220600249863425479308235177893756348382768331418395087...
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-13.5220600249863...

Property:

4tan(5)is a transcendental number

Alternate forms:
45in(10)

1 +cos(10)

4ife™! - 6")
E—SI + fSI
411 +2cos(2)+ 2 cos(dytanily
1 -2cosi2y+ 2 cos(4d)

Alternative representations:
sin(S)r sin(5) sin(s) r
B —+ =
,(€osGm2 - (cosS)m4 2 (cosG)m 6

g m 1
4 ;rcus[—S + E} i ;rcc:s[—S + E} : ;rcc:s[—S + E}
E {rcoshi-5 i) E (rcosh(-5 i) —: (r coshi-5 i
sin(s) sins)m sin(5ymr
'4' o A= =
51 (cos(5)m) 2 ‘—11 (cos(5)m) 4 é (cos(5)m) B
ncns[5+’1} :rcns[5+’1} ;rcc:s[5+5}
] By 2! 2
E i coshi-5 ) :—: {r coshi-5 i —:[;r coshi-5 i)
5 sin(5) sin(5)r sin(5)
e + —
51 (cos(5)m) 2 ﬁ (cos(5) m) 4 é (cos(5) ) 6

2 e a g
= i coshi5 i) £ (r coshis i) - (r coshi5 i)

4;rcas[—5+’1} ncas[—5+§} ncus[—5+g}]

coshix) is the hyperbolic cosine function

i is the imaginary unit

Series representations:

sin(5j sin(5y sin(5)r ol
4 : e i :41+81L[—1}kq2k for g
5 (cos(5)m) 2 : (cos(5)m 4 = (cos(5ym 6 ]
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sin(5y sin(5yr sin(Syr o= :
4[ ]:4! L [—l}kfm'ksgn[k}

- +
El[cns[S}mZ i[cas[S}nM é[cas[E}n}ﬁ

k=—pa
sin(5) sin(5) sin(5s) i 1
4 = e E T =160 3
El (cos(5)m) 2 ‘—11 (cos(5)m) 4 é (cos(5)m) 6 = -100 +(1-2kp* #*

Integral representation:

sini5) sin(5yr sin(S)r i
:4[ sec (bydt
Jo

- -
El[cns[S}fr}Z i[cas[S}n}‘l é[CDS[S}n}E

sgnix) is the sign of x

s=c(x) is the secant function

We have:

141/ ((((-4((((1/2(sin5Pi)/((cosSPi)/2) —
1/4(sin5Pi)/((cosSPi)/4)+1/6(sin5Pi)/((cos5Pi)/6))))))) 1/6

Input:
1
1+
II
1 =5 1 =m{5)m 1 =S
& =4 P it g L
"1] 5 lcos{S)m) o lcosis)m) g fcosiS)m)

Exact result:

1
1+ ———
v 2 f]" —tanis)

Decimal approximation:
1.647877438942306115157004352575917521352272713123485853653....

2
1.6478774389....~ {(2) = ’% = 1.644934 ...

Property:
1

1+ ————— s atranscendental number
3= A
V2 4 —tan(5)

Alternate forms:
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16'.' —cot(5)
s

vz

(—tan(s
- J]

5/6 cotis)

V2

¥ -1+ cos(10) esc(10)

1+

vz

Alternative representations:

1
1+ —
siniS)T Sim{SiT SmiSiT
6| 4| 1 -1 1
—loos{5)m)2 —leos(5im4 —jeos(5im) 6
2 4 &
1
1+
ol _a :rn:u:-s:_—5+%:l . ncns{—5+%] F nc-:ua{—5+§]
2 {meosh{=5 i) 4 {meosh{-540) = {meosh{-540)
2 4 5]
1
1+ -
ol —4 . smni{5)m = simn{5)m e simi5)m
~oos{5)m)2 —eosS)mi4 —oos(5)m)E
2 4 5]
1
1+
:rcc\s{5+£'l ncnsu:5+£'l ncc\s:5+£'l
_4|- 2/ LI 2/
8 2 Wi 3
{7 cosh{=5i)) {mecosh{=5i)) {meoshi{=5i))
2 4 G
1
1+ —
ol —4 : sin{SiT - SiniS)T ¥ 3 SiniS)T
Cloos(5)m)2 R CCERTR IR —lcos(5iT)6
2 4 G
1
1+
4 ncu:usi—5+g:l :ru:-:us{—5+%:l ncns{—5+g]
6 — - +
% {meoshi(s i) 3‘ {mcoshi{S i) g- {moosh(S i)

80

cotix) is the cotangent function

cacix) is the cosecant function

coshix) is the hyperbolic cosine function

i iz the imaginary unit



Series representations:

1
1+ —
J _4 : sin{5)m - sin(5)r ¥ 3 sin{5)m
\1 = {cos{S)m)2 = jcos(Simid = {cos(5)m) 6
2 4 G
1 -
1+ forg =«

f
vz ‘GJ (1423 (-1 ¢

1
1+ -
J _4 . sin{S)T = siniS) T i simiS)T
\q ;-;cna:S;ln;lE I-:cns:S;ln;ltt E-:ccm:SJn]ﬁ

1

i
%‘T ’5\/—1 Z‘L_N = l]lJ'C g oA sgnik)

1

1
1+ ==
6; _4 : sin{5)m — gin(5) ¥ 3 sin{5im
‘1 5 leos(3)m)2 ;n:cu:stS:lnM E-:c-:-sn:szmﬁ

1

-
65 [ S 1
k=1 -100+-1+2k}? n2

Integral representation:

1
1 + —
6; _4 : sin{5)m — gin(5) ¥ 3 sin{5im
‘.4 - {ros(S)m) 2 E-:cnscS:lrrH E-:cns:SJrr]ﬁ

225 (- [Psec?tydt)!® -2 [Psec?(t)dt
2 _I:;Ssecz[t}d’t
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sgnix) is the sign of x

s=c(x) is the secant function



(57)°
(172 =32 45— (n)= 2 _(n4 15
= (s — 1)! 3
- sin(4n + .S“JFF) g8 sin(4n + s)7
sin(4n + s)7 sin ¢ (4n + s)7
e sin(dn +s)m |
sin % (dn 4+ s)m
s=3,n=5 (14.8)

((PI/2)"3 * (5+3/4)*2))) / 2! * (((1"-3(sin23Pi)/(sin23Pi) — 3/-
3(sin23Pi)/((sin23Pi)/3)+5-3(sin23Pi)/((sin23Pi)/5)))))

Input: _ _
5'3 i 3 3 [ sin{23)r 15|1'!-:23]:r 15I1‘!{23]J‘I’
[2} [ +4} sin2ar En:sm-:ZBJ:r] E-:sm-:EB]:r]
2! 13 B 33 * 53

n! is the factorial function

Exact result:
110561 °

57600

Decimal approximation:
50.51536382032341004202841788426731519016024529744485055160. ..

59.51536382032341...

Property:

110561 ~°
———— Is a transcendental number
57600

Alternative representations:

sm{23) sm(23) =mn{23m T3 |
e I [[I} [5+§j2}
1% {mm{23)m) & 3% smiz3im = 52 mini23)m) 2 4

2!
a3 7 :rcns:—23+’%:| :rcns-:—23+%:| :rcns:—23+%:|
[E} [5+;j2 T 27 '23h£" +:ru:n:\5|'—23+’i'|+ 1 53 'zhg )
5 (meos-23+5 ) | 2l freos-23+75 )

(1),
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sin{23)

sin{23)mr

sin{23)r
1% (=iniz3im

1 i 1
-xa 23 =
3 {Emi23)m) c

53 (sin(23) 1)

2!
ncna:—23+%:l

:rcna:—23+;—:l

Jre-2n)

T cna:—23+g:|

{‘1}3 {5 - 5}2 [— -
27 m
2 4 ?n:n cns:'l—23+5:l:l

T
:ru:u:us{—23+2—:l

1

T 53 [y cna:—23+%:l:l]

1020

sin{23)m sin{23)m smn{23)m i3 = 3
P T It R {H[*‘}
17 {zin{23)m) 3 37 En23)m o 5¥ En(23)m) 2 4

21 -
{’l}g {5 . E)2[—:rn:n:us.|:.'23+%:l . ncns{23+rz—r:l ~ ncns:_23+;—r:l ]

I 27 o o

2 4 —”'3':'5‘:23+2:| ?{—ncchs{23+2—:l:l c 53{—nc05{23+5]]

1021

(@1p is the Pochhammer symbaol (rising factorial)
n'!is the double factorial function
Series representations:

sin{23)m sm{23) 7 e Smi23) 7 {{E}E [5 g E}Z} 110561 5 -1
13 (sin(23) ) % 32 (sini23) m) % 5 (sin(23)m) | 2 4 Zia {(-142k?

21 a 1800
=m{23m =n{23m e =m{23in {{E }3 [5 3 E)Z}
P enedm L33 Enam o5 enea) 2 4 110561 i =1F )

21 - 900 1+2k

=0

sin{23)m sin{23) sin{23)m T3 3
T i I a. T {{‘} [5““‘}2}
17 {mmi2 3)m) ” 3% (=in{23)m) e 59 (gmi23)m) |2 4

21 -

110561 (&, (-1 1105712k (5142k _ g, 93g142K) ¥

Q00 =

Integral representations:

ini23
sm{23)m +

1+2k

=2m{23)m

[ sm{23)m

12 (sin23)m) %33qsinq23:n: %

57 (sn{23)m)

J(c (527

21
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110561 ¢ [ 3
i U 11,' 1-¢2 dt]
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ain{23iT amn{23)iT =n{23 T i3 3
o) ¥ (543 :
[IEENQBMJ é 33ﬁmQ3M3+ % SEEMQEM]]HE} [ +=4F}._ 11D551[1;°Ii3-dtf
21 a 7200
3
sn23jr an{23r am{23ir a3 3 1 1
[13mmmmn3 & Bgmmmmnm+l SgﬁmQBM:]HEP E-P4F} 11D561[JD y1e2 a
3 5 _
21 7200
—3 —3 —5 i [\%TTJS ( 1 _y&—1
[]. 4-3 45 +)323(ﬂ}=m{n+331
_ [ sin(n+ 18)m - sin(n + 38)T
sin(n + %SJJJT : sim %{n — %s}ﬂ
: e
ST 4 8T
+57F [ — 1( . )
sing(n+ zs)m
s=8 n=5 (14.6)

((P/2)"8 * (5+8/4)*7))) / 7! * ((((1-8(sin7Pi)/(sin7Pi) + 3-
8(sin7Pi)/((sin7Pi)/3)+5"-8(sin7Pi)/((sin7Pi)/5)))))

Input:

sin{7) T sin{7ia

718 [ g7 [ sn{T)m
Fil 542 e | I,
[2} 4 Sn(Tin . 3 (mm{7)m) ) 5 (mn{7im)

7 18 38 58

n! is the factorial function

Exact result:
20110883 235863 »°

31492800000000

Decimal approximation:
6059.249712444108642091454077093882218276566830849034501029...
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6059.2497124441

Property:
20110883235863 x°
31492800 000000

Alternative representations:

5% fain(7)m)

in(7 in(7 in(7 p
gEmF iR . smi{7)mw 4 sin{7)im [[E} [5
1% {smi{T)m) E 2

L1
3 7
3 lEm{Fim)

is a transcendental number

+§}?}

7!
ncn:s:—?+%:l

I
moos| ?+2:|

T
g 7 meos -7+
[;’r} {5““3}[1 8 e fETE

5 3 l::rcns{—'?+5:l:l {meas|- +all

% 58 ':L’T cns:_—?+g I

(1),

in{7 ini| 7 in{ 7 2 7
Ssmfi i 4 : N7 + : s Tim [{E} [5 +§} }
19 (am{7)m) E 58 2 4

= 38 (sin(7ym) {sin{Tim)
7!
oy o m
[E}S {5 ) E}?[l ncns::—?+5|| . :ru:u:us::—'?+5:l ) ncu:us:—?+5:l
2 4 = ESI:HEDS{—?+§:I:I 18{”"—":‘5‘:‘?"'2_:':' % 58 I::rcu:-s:_—?+g:l:|

G 7

; ; : 5
EEmF?M + g7 m 4 (7o [[E} [5
1% {smi{Tjm) '_5 58 2

E 38 (Bm{7im) (=i 7im)

7!

ncnai—?+%:| :ru:u:a:—?+%:l

£2)

s-7+T)
Toos +2|

a8 {5 247
a + 2 + -
[2} 4 } 1 SEI:HCDS{—?+;—['I'I 18{”"—":‘5‘:_?"’%]:‘

3

% 58 | u:n:us:_—?+g I

f]c\ 28}

Series representations:

ini{7 ini 7 ini7 8
sm{7)m 3 s 7im + sm{7)m ]{[i} {5

18 sin(7)m) %ESn:sin-:?:l:rJ é 5% (zin(7)7)

[y is the Pochhammer symbol (rising factorial)

n!! is the double factorial function

logrix) is the logarithm of the gamma function

+§}?}

7!

o (=1 .
321774 131773808 (3, 1))

7688671875
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ig5i1-|t:'I":I:r + 1 s 7T iy sn{7im [[E }E [5 i E}T}
1% {=mi{ 7)) = 28 minimm o 5% minimmy | 2 4

71

Pl bl Bl B L el
321774 131773808 (X, o

7688671875

In{7ir ini 7 in{7 8 7
gEmF im + 5 EI;'II: .:I.IT + 5 5|;1-: .:I.IT {[E} {5 i E} }
1% {sm(7)m) = 29 (= 7im) o 5% (gm(T)my |42 4

7!

201108832358&3[z§£[-if[1ék +1i*-+gik}f

31492 800000000

Integral representations:

; s : : 2 =
smn{7)m 3 sl 7im + smn{7im [[E} [5 i g} }
L 2 4

18 {sin(7)m) = 28 (zin{Tim) % 58 (zin7) )

71
X g
321774 131773808 [JDH“ 112 dt]
7688671875

In{7ir ini 7 in{7 B 7
gEmF im 3 - snl7im + . anf7im [[E} [5+ E} }
1% (mm{T)mh 3 38 (=m{Tim) c 58 2 4

{sm{7T)m)
7
201108832358&3{g“111 Jrf
b 2

123018 750000

;inF?M + 1 sini 7w + sin{ 7)o {[E }5‘- {5+§}?}
1% (sin{7im) = 38 (sin(7)m) E 58 fsin(7)m) | 2 i

7!

]
EDIIDEBBEBSBEB[LI ! d%
\" 12

123018750000

86



—8 9—35 —8 of {%}T:}E § 1 s—1

- sin(2n + 55)7 g sin(2n + }?r
sin(2n L ss)mw i &-1113{‘}1'1 + "};'ﬁ'”

sin(2n + =8
+57° { gl i + -
::-.111—{??1 35T

s=6,n=5 (14.7)

<

M'—‘M'—‘

(((Pi/2)6 * (5+6/4)*5))) / 5! * ((((1"-6(sin13Pi)/(sin13Pi) + 3/-
6(sin13Pi)/((sin13Pi)/3)+5-6(sin13Pi)/((sin13Pi)/5)))))

Input: _ _
EP sl [0 Tas Laaon
2 4 sinf13)r N 3 ey o 5 TEa

n! is the factorial function

Exact result:
283201 136699 1°

186624000 000

Decimal approximation:
1458.90406609364907204827039531773349419818794 1635852590407 ...

1458.904066009...

Property:

283201136699 x°
is a transcendental number
186624000 000

Alternative representations:

i s ; s : =16 -
[ 5I1'Ij:13:IT + sn{13)m + smn{13)m ][[1} [5 ¥ éj }
i 2 4

1% sin{131m) é 3% fsin{12)m) é 59 (=in(1317)

3!

ncns:—13+%:| :ru:n:rs:—13+%:| :ru:n:rs:—13+%:|

& 615

T

[E} [5 " ‘T} [l 2% (7 cog(-13+ 1)) = 16 {r cos(-134T)) ¥ 1 58 {7 cos{-13+ 7))
3 i 1 ok . L 24 g 1 1 ak

(1)s
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15 (sin(13) ) %zﬁminnzm %SG{EinHBJnJ

i ; : & 5
[ smn{13)m + sn{13)m + smn{13)m {{E} [5 ¥ g} }
2 4

3!
{:r 6{5 15 ncna:—13+%:l :rcc\a:—13+%:| ncns:—13+%]
)P (5+ 2} - +
1 L. [:] I 1 oy
2 4 5 38 l:ncn:is:'l—13+5:l:l 1 ':"'3':'5‘:—13“'5:':' = 59 I'lncna'l—13+5:ll|
41 .51
ISI5i1'|f:13:l:r + 1 sin{13) 1 + 1 sin{13) 7 {{E }6 [5 i é}S}
17 fEmi13hm) 4 39 (sin(13)7) = 59 (sin{13)m) | "' 2 4
51 N
Y 615 nc:-s::—13+%:l :n:u:us::—13+%:| ncns:—13+;—r:l
{E} {5 ;} I & T o my
= 3 I:JT-:DE{—13+E:I:I (Teos—13+7)) = 5 I'lncna'l—13+5:lll

f]c\ 2l{6)

(@ip is the Pochhammer symbol (rising factorial)

n!! iz the double factorial function

logrix) is the logarithm of the gamma function

Series representations:

;inflg)n 4 : sin{ 13T i 1 sin{13)m {{5}6 [5+ é}S}
17 {mm{13)m) 3 3% sini13)m e 55 sini13)m) | 2 4

3!
1982407 956893 5",

1382400000

sin{13)m sinf 131 sin{13)m s (il
[16‘5'““33” % 3% sin{13)m) é 5'5‘-:5i11113:l:r3]{{2} [ 4}}
51
283201136699 ¥  ——

Zio {142k

194400000

sim{13) T 4 simi 13} e simi{13) T ]{{5}5 [5 = Q}S}
4

15 (sin(13)7) %zﬁmimlzm éSE‘-:simlBJ:rJ 2
51 B
283201 135599[2‘” ﬁ]Is
k=0 143k

45562 500

Integral representations:
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I5‘5i11j:13:|:r e ain{ 13T o ain{13ir [[5}6 [5+ é,S}
1° f=in{12)m) 5 3% {sin(12) 1) = 58 (sin(13)7) | 2 4

51

283201 136 699 (J;wf 1-¢2 dt]ls

45562 500

If‘5i1'|j:13:|:r e sin 13 = aim{13)m [[5}6 [5+ éPS}
1 {sin{13)m) i 3% (sin(13)m) = 58 jsini13)m) | 2 4

5!
283201136699 ([ 5 at)’

2916 000000

If‘5i1'|j:13:|:r e ain{ 13T = am{13)m [[5}6 [5+ éPS}
17 {=m{13)m) i 25 (@in12m) = 5% (sin(13)7) | 2 4

5!

&
283201 136 699 [J; — .;n]
"." 12

2916000000

92.4472770335213693

-13.5220600249863...

6059.2497124441
1458.904066009...

59.51536382032341...

-(843+29+4) + 0.64 * -(-6059.2497124441 *1/1458.90406609) *
(92.447270335213693 *- 59.51536382032341 * -13.5220600249863)

Where 843, 29 and 4 are Lucas numbers

Input interpretation:

1
(843 + 20 +4) +0.64 (-1 [—555 2497124441 ]
S =) Ao 1458.90406609

(92.447270335213693 » (-59.51536382032341) - (-13.5220600249863))
89




Result:
196883.8549388760524496170508460679685211925628748461938486. ..

196883.854938...

-(3272+47+4)+196884*(47-2) / -(-6059.2497124441 *1458.90406609) *
(92.447270335213693 *- 59.51536382032341 * -13.5220600249863)

Where 47 and 4 are Lucas numbers

Input interpretation:

47 -2
~(32° +47 +4) + 196884 [-

-6059.2497124441 - 1458.90406609
(92.447270335213693 ~ (-59.51536382032341) - (-13.5220600249863))

Result:
73401.43780502874401362049018034870024370285424720060575750 ..

73491.437895...

We note that:

196883,854938 + 73491,437895 = 2,6790039843

We have:
1 0.449329
+ T
1-0.449329  (1-0.449329%)(1 - 0.449329°)

0.449329°
(1-0.449320%)(1 - 0.449329%) (1 - 0.449329°) _

= x(q) =2.6709253774829

73491.437895 * 2.6709253774829 = 196290.1465;

521 + 76 —3 = 594: where 521, 76 and 3 are Lucas numbers

196290.1465 + 594 = 196884.1465

Results concerning and linked to the finite Dirichlet’s series absolutely convergent of
Ramanujan above analyzed.
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With regard the previous results, 1.e.:

( »

a\/_&‘pl‘-&

tovc §orn [ (3]

—0

<l 3

APl Es
< (e SRS ).

In<H{(— o (log 7) (log Xy +

a{}) B

2L B (L) A (TH)
VA

Yt << \

a (M
A

&
" (log PA-1)¥

+|W2|)<

+ (02" (log Ty 4 &Af (log 1)) 777} .

73491.976505275 = 73491.7883254...

1
B(r)

1

N ¢(r>) X ox

e A

~ A(r) X

We have that:

/10* - 4096 - 2048 + 322

73491,976505275 x 2,67092537 = 196291,58453938293632675

196291,58453938293632675 + 594 = 196885,58453938293632675

73491,7883254 % 2,67092537 = 196291,081924980675398

196291,081924980675398 + 594 = 196885,081924980675398

We have the following data:

0.99951171875 = £(r)

1.00048828125 = f,(7)
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p=6;c,=1/4=0.25

sqrt(((2*2 — ((7/16)*0.25"2)))) = k = 1.9931523

From:

Supergravity Description of Non-BPS Branes
Philippe Brax, Gautam Mandal, and Yaron Oz - arXiv:hep-th/0005242v2 13 Jul 2000

Figure 2: The two-parameter space of solutions for ) = 0, as parameterised by M, 1.
Path II represents decay of the brane-antibrane configuration to flat space.

Now (26) implies ¢ = £1. As remarked in Section 3 below, the physically relevant
choice for p > 3 is ¢ = 1, while for p < 3 it is ¢ = —1 (for p = 3 the two choices are
physically equivalent). To simplify the discussion we will present the formulae in the rest
of this section for p > 3; if is straightforward to write down the formmlae in the other

cases.

The solution now reads

oo ()
f+/

f = ffl,
e = (f-/f)7,
e =0 (27)

where

a = (T—p) (—(g_p;;1+4k) ;

By = o (p+1)((p— 3)er — 4k
L T—ij( 32 )
Y = %((?—p)(HlJc]—«i(B—p)k}. (28)

These represent the most general 2-parameter (rg, ¢;) solution of Type 11 supergravity

with no gauge field and SO(p.1) x SO(9-p) symmetry.

24 _ f_—)q
‘ (.f+.

92



_ (3 pler | 4k
a = (T—p) =

Forp=6
(7-6) (((((3-6)*1/4+4%1.9931523))/32))

Input interpretation:
1 1
7-6)(3; (3-61+ 3 +4-1.9931523))

Result:
0.2257065375

0.2257065375 = o
For:

0.99951171875 = £(r)

1.00048828125 = f1(7)

And:
Fe
We obtain:

(0.99951171875 / 1.00048828125)"0.2257065375

Input interpretation:
[D.E’E’QS 1171875 JD-225?0653?5

1.00048828125

Result:
0.999779607732...

0.999779607732.... result very near to the value of the following Rogers-Ramanujan
continued fraction:
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J5 -13

=1- ~0.9991104684
—27r\/§
J5 —p+1 1+e—_3”£
3 54/g3 e
1+’ Vs -1 T
1+
1+...
And:
e = g
g, — _2 (p+1)((p —3)er — 4k
- T—p 32

p=06;c,=1/4=0.25

k=1.9931523

2+H(((((((6+1)*((6-3)*0.25-4%1.9931523))/32))))))

Input interpretation:
1
2+ T (6 +13(6 - 3)~0.25 +4 (- 1.9931523)p

Result:
0.4200542375

0.4200542375

2-(((((((6+1)*((6-3)%0.25-4%1.9931523))/32))))))

Input interpretation:
1
2- T (6 +1)((6 - 3)~0.25 +4 - (-1.9931523))

Result:
3.5700457625

3.5799457625
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c-EB — ff_f_?
For:

0.99951171875 = £ ()

1.00048828125 = f(r)

(0.9995117187573.5799457625 * 1.00048828125"0.4200542375)

Input interpretation:
0.99951171875 7% 7623 1 ppp48828125" #0047

Result:
0.9984577977...
0.9984577977....
fo — {f—;’ff+:|‘f
1 _ e
v = E “( —-p_}[:p 4+ 1](.‘1 == -1(3 — P}k]

1/16(((7-6)(6+1)*0.25-4(3-6)*1.9931523))
Input interpretation:

1
T8 ({7 -616+1)«0.25 +4({3-6)-(-1.9931523)

Result:
1.604230225

1.604239225
For:

0.99951171875 = £(¥)

1.00048828125 = f1(7)

(0.99951171875/1.00048828125)"1.604239225

Input interpretation:
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0.99951171875 Jl-mzswzzs
[l.DDD48828125

Result:
0.90843458655...

0.99843458655...

From:

"Boundary States and Black p-branes” Shinpei Kobayashi (RESCEU) in
collaboration with Tsuguhiko Asakawa (RIKEN) So Matsuura (RIKEN)" 2004/05/19

dilaton (10-dim.)

(/;[:I i p:’\T (T

1\/_ ’

9-
(p- w)F( p) T

o
8\5;,3-"-}?(7 _ p): 2
9-p) [p-3
" r R )
=K Tp. -3 ( b ] ( ) JJ_ Pt
‘) P(ﬂ_ 7 p) 7 ]J)(p_ ) r(g_p) (2}?)9_}’ ‘]\_r |‘[,_;
(a)
From:

D-Brane Primer
Clifford V. Johnson
arXiv:hep-th/0007170v3 24 Aug 2000

This agrees with the recursion relation (183). The actual D-brane tension
includes a factor of the string coupling from the action (179),

— __ (11—p)f -
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k' =24e+18; k=4.1666...e-19

o’ that is 0.95686 =~ 1 (GeV)?

(((sqrt(Pi)(4Pi*2%0.95686)2.5))) / ((16*4.1666¢-19))

Input interpretation:
Vi (422 0.95686)%°

16 - 4.1666 - 10°1°

Result:
2.33181... x 10*!

2.33181... * 10*' = Tp

(((4.1666e-19%((((3(zamma 3/2)"2 * (2.33181e+21)*2))) / (((8sqrt(2)*Pi*3))))) * ((1

/4096"2))
Input interpretation:

4.1666 107"

3r(2) (2.33181 - 1071
- .

1

8v2 s

Result:
9.06995... x 104

9.06995... * 10"

Forr=35,

Input interpretation:
we obtain:

40967

I'ix) is the gamma function

(((4.1666e-19%((((3(gamma 3/2)"2 * (2.33181e+21)*2))) / (((8sqrt(2)*Pi*3))))) * ((1

/ 5°2))

4.1666 107

3r(2) (2.33181 - 1021
- .

8v2 s

I'ix) is the gamma function
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Result:
6.08674... x 10%°

6.08674... * 10*°

The mass of the dilaton is of the order of one hundred MeV, or about two hundred
times (we take 181 = 199-18) the mass of an electron, which weighs about 10’
grams (or 107" kg)

electron mass =9,1093837015(28)x107" kg
181 *0.91093837015%10™ grams
Where 181 = 199-18 that are Lucas numbers

Input interpretation:
181 - 0.91093837015 - 1077 grams

Unit conversion:
1.64879845 » 1072% kg (kilograms

1.64879845%10™° kg

Now, we have that:
13*sqrt(1/1.64879845*107-28)
Where 13 is a Fibonacci number

Input interpretation:

I
| 1

13
"ql 1.64879845 - 107%*

Result:
1.01241732... x 10%°

1.01241732... * 10"
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With regard the Regge slope, we have that:

Table (1) summarizes the results of the fits for the mesons in the (J, M?2) plane. Tables (2)

and (3) likewise summarize the results of the two types of fits for the (n, M?) trajectories,

that of the rotating string and of the WKB approximation.

The higher values of o’ and a always correspond to higher values of the endpoint masses.

and the ranges listed are those where y? is within 10% of its optimal value.

Traj. | N m o a

w/ma | 4+ 3 | myq =110 —250 | 0.788 — 0.852 | agp = (—0.22) — (—0.00) ap = (—0.00) —0.26
ai 4 Myq =0—390 | 0.783 —0.849 (—0.18) — 0.21
h1 4 -mu_;;ﬂr =0-235 | 0.833 —0.830 (—0.14) — (—-0.02)

wiwsg | 543 | myq =255 —390 | 0.988 — 1.18 a1 = 0.81 —1.00 a3 =0.95 —1.15
o 3 mg = 510 — 520 1.072-—1.112 1.00
v 4 m. = 1380 — 1460 | 0.494 — 0.547 0.71-0.88
&5 6 my, = 4725 — 4740 | 0.455 — 0.471 1.00
Xb 3 my = 4800 0.499 0.58

Table 2. The results of the meson fits in the (n, M?) plane. The ranges listed are those where 2 is
within 10% of its optimal value. N is the number of data points in the trajectory.

Now, we take the following values: 0.988 and the result of the following Rogers-

Ramanujan continued fraction:

=~ 0.9991104684

e_% 1 e ™3
5 - —27r\/§
\/— -p+1 1+ © -
1+3e 45 -1 e
e—47r\/§
1+
1+...

We obtain:

(0.988 +0.9991104684)/2 = 0,9935552342. Thence, in conclusion.

(((sqrt(Pi)(4Pi72%0.9935552342)72.5))) / ((16*4.1666¢-19))

Input interpretation:
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Vi (47 0.9935552342)%°
16-4.1666 10°1°

Result:
2.56184.. = 10°!

2.56184....* 10*

(((4.1666e-19*((((3(gamma 3/2)"2 * (2.56184e+21)"2))) / (((8sqrt(2)*Pi*3))))) * ((1
/ 409672))

Input interpretation:

666 19 3f{§}2 (2.56184 - 10%!)° :
4.1 10729,

82 o® 4096°
I'ix) is the gamma function

Result:
1.00477.. « 10%3

1.09477... % 10" = ¢

Thence the following possible mathematical connection:

1
13\] -
( 164879845 107 \ = 1.01241732 X 1015 =

\

4.1666 10717

8v2 40967

il
\

1.01241732... % 10" =1.09477... * 10"

31(2) (2.56184 1021}2] 1

\ = 1.09477 x 10%°

For r = 961%10%

(((4.1666e-19*((((3(gamma 3/2)"2 * (2.33181e+21)"2))) /
(((8sqrt(2)*Pi*3)))))* 1/(961%10/22)"2)))
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Where 961 = 987-21-5 that are Fibonacci numbers

Input interpretation:
3r(f (2.33181 102!y 1

g8v2 (961 - 1072}

4.1666 - 1071°

rx) is the gamma function

Result:
1.64770... x 10728

1.64770... * 10* result very near to the value of dilaton mass 1.64879845%10% kg

With r = 4096, after the following calculation, we obtain the following expression:

(199-2)* 1/(((((4.1666e-19*((((3(gamma 3/2)"2 * (2.56184e+21)*2))) /
(((8sqrt(2)*Pi"3))))) * ((1/4096"2))))))"2

Where 2 and 199 are Lucas numbers

Input interpretation:
(152 - 2)

1
V3
3[-|:§|'_I:2.5I5134 11331:,3] 1 ]Z

[[4.1555 1017 — 5
82 4096

rx) is the gamma function

Result:
1.64370... x 10728

1.64370.... * 10" result that is very near to the value of dilaton mass like those
obtained previously.

Thence, we have this further mathematical connection:

/
K

3r(2) (2.33181 1921}2] i \

[4.1555 1072 = - 53
BiodiZew FaLaLo ) ) = 1.64770 x 10~28 =
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1
/[199—2} , IETY _— \‘
[[4.1666 10°1° 3r|; )" (2.56184 - 10° I,h] 1 ]z

| b ) | = 1.64370 x 1072

1.64770... * 10%® = 1.64370... * 10"

1R

Note that, the result of the hypothetical dilaton mass is a sub-multiple very near to
{(2) = 1.64493...

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 — o0

Now, we have:
1.7860228654147... 10 =N, 2.33181... * 10 =T}

o’ that is 0.9935552342 ~ 1 (GeV)™? r=4096; n = 843 (Lucas number)

y = 4ma'u? is a dimensionless parameter 0 <u <o u=9
(4*Pi*0.9935552342%9°2)

Input interpretation:
4 0.9935552342 ~ 9°

Result:

1011.316047...
1011.316047...
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Now, we have:

| By u), = Nexp [[ da (—#P.,-DP,-)] | B )ye » (A7)

where we determine the constant factor of (A.1) so that | Bp': u )yg becomes the boundary state

corresponding o the NSNS-secbor of N Dp-branes o Lhe ot of @ — .

Using the explicit expression of P;{7) by the string oscillators and the zeta-funetion regu-

larization,
ﬁ b Tla+1) ﬁ _Tla+1/2) (A8)
L m+ta N =20 r+a o o
we obtain
_[_ r4yu1 J‘?l_:tu]]—lﬂ_p I— [2"a) 1 ~|
Bpfjud  =NZ2 || exp |- oM s aV +: 3 oMol BN,
| /NS > 4?TF{?y] g s _RMN n i.;; MM
"r' H?:?-i". y }”‘3 \" D { ] Fo lr”!. g
—— | |y = Yy = dmoiu” A
’ ()7 Dk Srrr_r.z) |Pu =0, Pi )ns Y | ) J
with
SO — (3 ="5.), SO = (1 —E "5 ) (A.10)
MN k L U) MN k S TR rs') :

-(1011.316047-843)/(1011.316047+843) = S0

Input interpretation:
1011.316047 - 843

 1011.316047 + 843

Result:

-0.09076988104175102357834473294616319523227423162131541430...
-0.090769881041751....

-(1011.316047-4096)/(1011.316047+4096) = S

Input interpretation:
1011.316047 — 4096

1011.316047 + 4096
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Result:
0.603973579197614124074589504251214003635753462115832911172...
0.6039735791976...

We have:

1.7860228654147... 10 =N, 2.33181... *10°' =T,
o’ that is 0.9935552342 ~ 1 (GeV)™> r=4096; n = 843 (Lucas number)

y=1011.316047;u=9; p; =8

J—p i
T I‘”"-"I r ‘."-":' i M ol YOI
By r,ra S e e P e Bxp —")_'—n e - ek "T g BN
| .A: [ \,-"-_1 F{}Q] r‘; n Il.r"f ” £ ] rMN
nr p+l"{!»’: ' ]Jg _ 9, .
X 1;{ 2 exp ( —Sn'”_ﬂ) Ou =0, Pi jyg » (y = 4ma’u”) (A.9)
with . ;
vire) _ y—n (1 y—r_
For = { —_”+_”ﬁﬁ S A = (?hw- - ~ | (A.10)
Now:
)

ot 9—
R SO
V4rT (2y)

(1.78602286e+38 * 2.33181e+21)/2 * (((((4"1011.316047*1011.316047~(1/2)*
gamma”2(1011.316047))) / (((sqrt(4P1)*gamma (2*1011.316047)))))"3

Input interpretation:
1
(5[1.?8502285 10°% . 2.33181 m“]]

} 3
[41'311-31'5'34- 1011.316047 nmn.amawﬁ]

Vadr ri2-1011.316047)

I'x is the gamma function

Result:

2.08311... x 10°°
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2.08311...%10%
Now, we have:

where 1), is the tension for a single Dp-brane, p = 0,1, -- , p are the directions longitudinal to
the worldvolume, i = p+ 1, ,9 are the directions transverse to the Dp-branes, and o™ and
pM (@M and E"E,) are the creation operators of the modes of the left-moving (right-moving)

worldsheet bosons and fermions, respectively. Sy v = diag (7w, —&ij) gives Neumann (Dirichlet)

boundary conditions on the string worldsheet in (7) directions, respectively. Here the number

Thence:
-0.090769881041751.... 0.6039735791976...

We take: 26 left-movers and 10 right-movers (see Polchinski book Vol. II pag.73)

]. - N7 4 e
S M g(n) =N = M olr) TN
exXp | — E —al Syval, +1 E B Sy b

1
n=1 r=1/2

exp(-1/843*26*-0.090769881041751*26 +1 * 10*0.6039735791976*10)

Input interpretation:
1
f_-xp[-ﬁ 26 - (~0.090769881041751) - 26 + i - 10 - 0.6039735791976 m]

i iz the imaginary unit

Result:

-0.81765160391... -
0.69867869758...

Polar coordinates:

r = 1.07550270471 (racdius), #=-139.486297457° (a
1.07550270471
And:

]._.[?zp—l dp*f P?
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integrate [8/(2P1)"3*exp(-64/(81*8*P1)]x

Indefinite integral:

B8 exp[
_f (2 mp°

64_1'}

181" dx ~ constant + -1.02588 « 2.71828 0031438

Plots of the integral:

50 —T 50

5|
/H]E

3

—ee ¥

(x from =95.4 to 95.4)

(x from =572.6 to 572.6)

/ 15|
/ i
! 20 |
¥

400/7-200 | 200 400
[/ 50000 |
In' 100000 |
I| ~150000 |
200000 |

250000 |

~300000 |

Alternate form assuming x is real:

81

) 8 7 [Px'll

,T]s_-'m

Series expansion of the integral at x = 0:

21 X
8r° o 8lxt 19683r° 1504323:°

[(Taylor ser

4 x* 32 x° 64 x*

ries)

+0(x7)

Definite integral:
More digits

—~Bx)(B1lm)

I'\U i
w0 _;r|-3

1.02588

i L 1.02588
axX =—— = 1.
8 n*
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Definite integral over a half-period:
« More digits
._Bliz? ~8x)(81m)

f' 8 I 81 505175
—ixT - _ R .
0 r 4 7?

Thence:
(2.08311*10759 * 1.07550270471 * 1.02588)

Input interpretation:
2.08311 - 10°° « 1.07550270471 » 1.02588

Result:
220837174377516273 682 800000 000000000 000000 000000000000 000000

Scientific notation:
2.208371743775162736828 » 10°°

2.2983717437...*%10°°

And:
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T#. In the last line x* is identified with the superfield X* on the string worldsheet. Then the

state corresponding to this solution is
) S L 1 2 M
| BE'; v g = f[d_K”Jexp { / do (—LX‘HP_” B FDX”D X‘i) } | X =0

Z 1 i ;
— /[cﬂ(“]exp{f{i& (—FDX"DZX“)} | X4, X =0) g, (A.18)

where the measure has been fixed so that this state expresses the boundary state of N Dp-

branes in the v — oo limit. This expression can again be evalnated using the zeta-function

regularization as

e +1
| Bifa ) = T (29 T20) I
o
Pitiins = T3 | VanT(2y)

T

- %
| ; (ry AT , .
% exp [ oM ol ol 44 > b’ierh';‘fwb’Er] | =0,2" =0 )yq, (A.19)

n=1 r=1/2

X
where y = v=/m¢/ and

(n) y—mn (r) ¥—=r r
SM,"\.’ — (_E.I' 1+ n J]';w- _Jij) ¥ AN T (_EJ' I Tji'_ui:: _df.j) ’

In the limit of y — oo, .
4y 'PT(y)

—_— 1
VarT(2y)

For y — o0, we obtain:
(1.78602286e+38 * 2.33181e+21)/2

Input interpretation:
1
5 (178602286 10°% % 2.33181 x 10°7)

Result:

208233298258830000000000000000000000 000000000000000000 000000

Scientific notation:
2.0823320825883 » 107

2.0823329825883 * 10>

We have:
By u’ =N do ! P, DP ‘ Bp!
{ 7 .>;‘\-t-; = N exp a g i|| | Brins
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=2.2983717437...%¥10%

il i 1 i ¥ 1 L i
T f[dX‘__exp{/dJ (—EDXJ‘DEXJ‘)} | X#, X =0)yq

=2.0823329825883 * 10’

We have the following expressions:
(2.2983717437 *10759) / (2.0823329825883 * 10"59)

Input interpretation:
2.2983717437 - 10°°

2.0823329825883 - 10°°

Result:

1.103748422043033655081434665916266021109135320693631356426...

1.103748422043.... result that is very near to the sum of the following two
Ramanujan continued fraction:

0.5683000031 +0.5269391135 =1.0952391166
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T tdt 1

4j " E ~0.5683000031
0 1+ 2
1+
22
1+ -
2
1+ e
1+1+ 3
1+..
o0 2 1
o tidt ~0.5269391135
e¥¥ sinh ¢ I’
0 1+ E
1+
23
3+ 3
2
1+ 3
5+1+ X
7+..

(10178)+2*((((2.2983717437 *10°59) + (2.0823329825883 * 10759))))"1/12

We have 10178 = 6765+2584+610+199+18+2, where 6765, 2584, 610 are Fibonacci
numbers, while 199, 18 and 2 are Lucas numbers

Input interpretation:
12
10178 +2 V 2.2083717437 » 10°° + 2.0823329825883 . 10°°

Result:

196884.165976...

196884.165976.... ... result practically equal to the value of the following partition
function:
Zos(r) = (1) — 744

— g1 4 106884 ¢ + 21403760 ¢* + 864200070 43 + 20245856256 % + . ..

From:
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; 1 ; ;
‘ .B}'J"; U >\|S =N exp |:[d3 <_FP5DP?)‘| | .Bp }NS

LET

=2.2983717437...*10%

il e 1 i F L L 1z
| B0 g / [dX*] exp {/ da (_EDXF DXt )} | X, X =0)ys

=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°°

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

— 73491.78832548118710549159572042220548025195726563413398700... —
= 73491.7883254...

We note that:
((((2.2983717437 *10759) + (2.0823329825883 * 10"59))))*1/276
Where 276 =233 + 47 —4 (233 is a Fibonacci number, 47 and 4 are Lucas numbers)

Input interpretation:
276/ 50 50
V 2.2983717437 » 10°° +2.0823329825883 » 10

Result:
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1.6447221856470...

1.6447221856470.... = {(2)

2
’% = 1.644934 ...

In conclusion, we have also:

In((((2.2983717437 *10759) + (2.0823329825883 * 10"59))))

Input interpretation:
log(2.2983717437 - 10°° + 2.0823329825883 - 10°)

logixiis the natural logarithm

Result:
137.3297300945. .

137.32973.... result very near to the rest mass of Pion mesons 139.570 and 134.976
and practically equal to the average is 137.273

Alternative representations:

log{2.29837174370000 - 10°° + 2.08233298258830000 - 10°°) =
log,(4.38070472628830 - 10°)

log{2.29837174370000 - 10°° + 2.08233298258830000 - 10°°) =
log(a) log, (4.38070472628830  10°°)

log(2.29837174370000 - 10°° + 2.08233298258830000 - 10°°) =
~Li1(1 -4.38070472628830 - 10°°)

logyix) is the base- b lagarithm

Lipix) is the polylogarithm function
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Series representations:

log(2.29837174370000 10°° + 2.08233298258830000

10°%) =

- T
g [—l}k{“ 137.32073002450 7464 &k

log(4.38070472628830x 10°7) -

k=1 k

log(2.29837174370000 10° + 2.08233298258830000

arg(4.38070472628830 % 10°° — x|
im 2 - | + log(x) -
i

(-1)¥ (4.38070472628830 x 10°° — x* x*

L)
> 5 for x

k=1

log(2.29837174370000 - 10° + 2.08233298258830000
larg[4.38D?D4?252883ﬂ x 10%° - zg) 1
: 10g[—}+
]

2
arg(4.38070472628830 x 10°° - zp)

2
@ (-1)° (4.38070472628830 x 10°° - 20 |* 75
k

logizg) +

k

I
—

Integral representations:

10g[2.2983?1?43?DDDD 1D59+2.ﬂ823329825833DDDD
J*4.380?ﬂ4?262883m1059 1

1 t

log(2.29837174370000 10°° +2.08233298258830000
~137.320730004507464 s 1 12 (] 4 g)

1 i sty
e J ds
El}T —d.-g{l+:r r[l—s}
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10%) =

logi(zn) -

argizi is the complex argument

[x] iz the floor function

i is the imaginary unit

10°%) =

I'ix) is the gamma function



From:

"Boundary States and Black p-branes” Shinpei Kobayashi (RESCEU) in
collaboration with Tsuguhiko Asakawa (RIKEN) So Matsuura (RIKEN)" 2004/05/19

p(r)=— o)

T.G(r)+E=kT2G@) +-

f

From the following data:
1.09477...* 10° =@

Q,=1, is a gauge transformation parameter, Kk =4.1666...e-19

1.7860228654147... 10 =N, 2.33181... *10°' =T}

o’ that is 0.9935552342 ~ 1 (GeV)™ r=4096; n = 843 (Lucas number)

y=1011.316047;u=9;p;=8,p=06

_‘/; _}'7—3

2¢ — b e
o et 2329 = H(r) 2

et | 2K, 14+ 24T G(r)
r)=1+ =1+2«T.G(r
T (1-p)Qa :

=)

1-+(2*4.1666e-19%2.33181+21)/(4096)

Input interpretation:
24,1666 - 1071° - 2.33181 - 10°!

4096

-+

Result:
1.47440036845703125

1.4744003684.... = H(r)
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(1.4744003684 — 1) / (2*4.1666e-19%2.33181e+21)

Input interpretation:
1.4744003684 - 1

2x4.1666 x 1071° % 2.33181 « 10%!

Result:

0.000244140624970650012214751510489926198205227608985575384 ..

Repeating decimal:

0.0002441406249706500122147515104899261982052270608085575384 ..
(period 2041 800)

0.00024414062497065.... = G(r)

We observe that:
1/ ((((1.4744003684 — 1) / (2*%4.1666e-19%2.33181e+21))))

Input interpretation:
1

1.4744003684 -1
2.4.1666 1019233181 107!

Result:

4006.000000492411084720671976367714810568852838184263006369...
4096.0000004924.... result practically equal to the value of r, that is 4096.

Note that V4096 = 64 = 8%, where 8 is a Fibonacci numbers and are the "modes"
corresponding to the physical vibrations of a superstring.

Thence:
G(r)=1/r=1/4096

Thence:

115



T Gt KI7G(r) +--

5 =
¢( / ) \/— P ‘\/5
L((((3/(2*sqrt(2)))*(2.3318 1e+21)*((1/(4096))))H(((3/(2*sqrt(2)))* (4.1666¢-
19)*(2.33181e+21)"2)*((1/(4096)))*2)))

Input interpretation:

-[ — x2.33181 %107 x —— +
9242 4096

1 2
[ . .4.1666 107 (2.33181 192112][—]]
2V2 " 4096

Result:

-7.47050... x 107
-7.47050...%10"

We observe that from the result of this expression, we can to obtain:

(35714233+1 D+ L/A[(((((((-
(3/(2*sqrt(2)))*(2.3318 1e+21)*((1/(4096)))))+(((((3/(2*sqrt(2)))* (4.1666e-
19)%(2.33181e+21)"2)*((1/(4096))) ")) 1/3

Where 11 and 3571 are Lucas numbers and 233 is a Fibonacci number

Input interpretation:
1
(35714233 +11)+ = [_[_

_[2.33181 102! —]+
922 4096

1 2
[ — . 4.1666 - 10717 (2.33181 1021]2][—}]]’“[1,-'31
22 ' " 4096

Result:
196884.3612355700262030818210234562062520826220037800171828. ..

196884.36...

And:
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(2207+843+233)+1/1 1 [((((((-
(3/(2*sqrt(2)))*(2.3318 1e+21)*((1/(4096)))))+(((((3/(2*sqrt(2)))* (4.1666e-
19)%(2.33181e+21)"2)*((1/(4096))) ")) 1/3

Where 2207 and 843 are Lucas numbers and 233 is a Fibonacci number

Input interpretation:
(2207 + 843 + 233) +

1 3 1 3
—[-[- _[2.33131 1071 —]+[ — .4.1666 - 1077 (2.33181 - 10*')°
11 4096 - )

2v 2 2v2
l 2]]
— ™13
[4D95J :

Result:
73490.04044930146410657520764489319863744822621592327897559...

73490.0404....

With regard the inverse of this expression, we obtain:

1/ (CCCCCC-(CB A2 *sqrt(2)))*(2.33181e+21)*((1/(4096))H(((((3/(2*sqrt(2))) *
(4.1666e-19)%(2.3318 1e+21)"2)*((1/(4096)))"2)))))))))

Input interpretation:
1

3_ ,2.33181 - 102 L+[ 3_ . 4.1666  1071°{2.33181 1021]2}[—1}2
2% 2 4006 242 4 4006

Result:

-1.33860... x 10718
-1.33860...*10"®

Result:
-1.338500166652011286120329335178616807048245060521807... = 10°1®

-1.338599166652....%10"
And:

1/(1.897512108+1.8236681145196)* (-1.338599166652011 x 107-18)"2 * 1729 *
196884
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Where 1.897512108 and 1.8236681145196 are two results of Ramanujan mock theta
functions, 1729 is the Hardy-Ramanujan number and 196884 is a fundamental
number of the following j-invariant

§(r) = g1 | 744 | 196884 | 214937604 | 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:

§(r) = g1 + TA4 + 196884 + 214937604 + 8642999704° + 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
efi‘:rﬁ
V2Znd/4

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

Input interpretation:
1

~1.338599166652011 - 107 '%)* . 1729 - 106 884
1.897512108 + 1.8236681145196 | -'

Result:

1.6391768575611497127000918854364778314913891635633535... x 10722

1.6391768575611497...%10° result very near to the value of dilaton mass
1.64879845%107° kg

We now, analyze this other equation:

G_ N [ a2
2 F{ 9 pJ r( P aj B -
1, p—3 2 2 J' d- 2k &

9-p ) } S 9 ) 9-p L |p-3
i In = (7 —pllp—3) '8-p) 2z |k |

K
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Forr =15, from:

9—p: >
=3I " oy
-(p")(zjf’ 1

K = .,
8\/571_9—})(7_}7)_ rl—l 28

we obtain:

(((4.1666e-19*((((3(gamma 3/2)"2 * (2.33181e+21)"2))) / (((8sqrt(2)*Pi*3))))) * ((1
/5"2))
3r(2) (2.33181 10?2

4,1666 - 107 — =
8v2 5

6.08674.. = 10°°
6.08674... * 10%°
For:

K =4.1666...e-19; k=1.9931523; 2.33181... * 10°' =Tp; r=4096; n =843
(Lucas number); y=1011.316047; u=9; p;=8,p=6; x=0.9502566373,

we obtain:

(((4.1666e-19*%(2.33181e+21)"2*3*gamma (3/2)"2 * gamma (3/2)))) /
((((2sqrt(2)*Pi"1.5 * gamma (2))))

Input interpretation:
4.1666 - 107'° (2.33181 - 10%1)? zr[ifr[i}

22 #1312y

rx) is the gamma function

Result:
3.0036851307320539608604160394482007026163460017212449 .. x 103

3.003685130732...%10%

3.003685130732 x 10723 * integrate [(1.9931523)/(2Pi)*3 *
((exp(i*1.9931523%0.9502566373))) / (1.9931523)]x

Input interpretation:

3.003685130732 x 102 [‘[1.9931523 expii - 1.9931523 - 0.9502566373)

]xdx
(2 1.9931523
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i is the imaginary unit

Result:
(-1.92301 %10 +5.74109 x 107 &) x*

(-1.92301%10%° + 5.74109%10% 1) x

Plot:

¥

Bx10® |

6 x10% |

N\ 4x '”'{]é i
: 20| ra : . .
el [x from-1.2t01.2)
o x
|ﬂ,,-~1_7;'.; 0| T 1.0 — real part

o e [ s — lmaginaty part

For x ={(2¢/0.63165)
(-1.92301x%10720 + 5.74109%x10"20 1) (((zeta (2¢/0.63165))))"2

Input interpretation:

e 2
~1.92301 » 10%° + 5.74100 « 10%° i) {2
[ E ’}'[ 0.63155]

£15) s the Riemann zeta function

i iz the imaginary unit

Result:
-1.93322... x 10°° +
5.77157... % 10%° ;

Polar coordinates:
r = 6.08673x10%° (radius), &= 108.519° (ang]
6.08673*%10” result practically equal to the previous expression

We have also that:

_5778-18+76+1/2(((((-1.92301x10720 + 5.74109x 10”20 i) (((zeta
(2¢/0.63165))))"2))))"1/4

Input interpretation:

1 | e 2
5778 - 18 + 76 + — 4/ (-1.92301 - 10%*° +5.74109 - 10%% §) (2
> +2\“ + ’]'[ D.631|55]

£15) s the Riemann zeta function
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i is the imaginary unit

Result:

64174.8... +
35812.6...4

Polar coordinates:
r=73491.1 (radius , @@= 29.1636° angie

73491.1
From:

D-branes, Matrix Theory and K-homology
Tsuguhiko Asakawa, Shigeki Sugimoto and Seiji Terashima

arXiv:hep-th/0108085v3 8 Apr 2002

It is important to note that imlike the non-BPS D-instanton state withont bonndary
interaction (5.1), the RR-sector may not be projected out, since the boundary inter-
action carrics the fermion zero modes. Let us check that the boundary state (5.52)
becomes (5.1) when the boundary interaction is turned off, i.e. T'— &, — 0. In this
case, the boundary interaction [or RR-sector vauishes sinee the zero mode ol 7 is ot

saturated in the n integral. The boundary interaction for NS-sector becomes
S : o
e 2B (The 1) = /[d-?j_i e$ do(m) — / I dn.dn . elmrrn—r) (5.53)
’ ©or=0
= ] ar (5.54)

r=1/2,1/3,...

= V2. (5.55)
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In (5.68), we used a (-unction regularization trick

II =1, (5.70)

r=1,23/1,...

and took a naive limit. Let us _]IlEtlfY (5.68) using oscillator expansion and (-function

s Jart Vyve aaop e p — v Cast 101
simplicity.
f[a:n exp {— jf;ao fz;\i | z) (5.71)
\ el

£ o L : ax S +
e / dzy [] [dx_ndrn TR il ““"_“’”"+”“""+*"‘u") lxo) (5.72)

ul' (u?) E—Z:‘:j(l—l s |cnaq |

V2T

D). (5.73)

We used the ¢-function regularization to obtain (5.73) (see Appendix B).

Similarly the fermionic part can alsa be caleulated.

: ' ff
/[ude] exp (— 5( d:r—gj B4 ) (5.74)
— I I1 ( [ wtdo_,do, e~ 5ea®-tr—30-rorwotil rudormao ot | 0)ys  (5.75)
70
or 37 (1-—2 Japlyd _
— %6 Zr}ﬂ( l-r/u )1" ! |D>N5- (D.TG)
Ufu?+1)

Combining (5.73) and {5.76) together, we obtain

oS Ly) | D; :l:}.\TS (5.?7'}

ul(u?) -y 1(1 . )anani§ }D( ﬁ) wigl
PR i, ke I n= n/u " rfus 0., 5.78
I‘\(ug %) € | }I\S ( )

| BO; £)ng (88 w — 00), (5.79)

which actually agrees with the previous estimation (5.69). This caleulation is precisely

analogous to that given in [15, 50, 51]. In fact the coefficient r.(:‘g(ffjm = ;:/—rr[(;u};) in

(5.78) is exactly the same as the factor which plays a crucial role to obtain the exact
D-brane tension in BSFT [13, 15, 16].

Now, we have that:
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g T, 1) = /[d;} pddelim) — / J
or=l

o

- [ =

— 1 oy 1 16y
T—0 ja b,

- V2. (5.53-5.55)

; l o o
7 —— T aTR— T afp—ipio+Ha,oTe+r i |
/ dry I | (/df—:;ffirr; € e h 57 nfn—ining+HinTn+T na ) . f[]}

n—1 =

] . ! P £ g
ul(u?) 37, (1 )tal

0)

= V2w (5.72-5.73)
Foru=-1, u’=1 and n =76, that is a Lucas number. we obtain:
(((-1* gamma (1) * exp-((1-2/(1+76)))))) / (sqrt(2*P1))

Input:

F[l}exp{—[l - 1+2?|5 ”

va2ar

rix) is the gamma function

Exact result:
1

{“?S"I?? m

Decimal approximation:
-0.15062461854366025119000966396613316426978057953678458626...

-0.15062461854366...

Alternative representations:
r[llexp[—[l e ” exp[— 1+ ;—7}

_ 1476
Van vanr
Il Exp[—[l - 1:2?6” Exp[— 1+ jf':'
i Var | Var

123



r[l}exp{ {1 - —” exp{—l + i}[l}”
Vin Vo

(@ip is the Pochhammer symbol (rising factorial)

Series representations:

2 k
r[l}exp{—{l - 1+?|5” EXP{—E}E&; 8! z.:.r’:c!r* Nzg)
) T - ” % _1
T | v iy, e
forixeRandi(zo ¢ Zorzg >0)andx <0
r[l}exp{ {1 e ”
VI k
=1/2 |arg(2 m— N2my) - o .. )
exp{—%}[i] d gl -zl Zﬂl [2-1)2 |arg(2 m—zq )2 m)] Ek:ﬂ 1-g Jkk! zg)
) - 1:*‘{ | @m0 5
Zk:ﬂ k!
for{zg ¢ £ orzg = 0)

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

n! iz the factorial function
iisthe imaginary unit

K is the set of real numbers

£isthe set of integers

Integral representationS'

_r[l}exp{—{l—m}} E g J -
e
r(l) exp{ {1 = ﬁs” s EXP{—E
- VZr T WEw
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2 m 75 )
) r[llexp[—[l - ﬁ” - exp[— Ej fw,ﬁ s
s 0

Va2 V2

From the ratio between the two results, we obtain:
-sqrt(2) / ((((((-1* gamma (1) * exp-((1-2/(1+76)))))) / (sqrt(2*P1)))))
Input:

-2z

riLyecp{{1-—2—|)
Lazs )

Vainm

rx) is the gamma function

Exact result:
2 {“?5;?? "IJII &

Decimal approximation:
9.388993486235248023358766237557825779873676817334217629463...

9.388993486.... result very near to the value of black hole entropy 9.3664

Alternative representations:

-2 -2
TR BT L
_[-'lhzx]:ll |:1-1 (6|'| _::q:-: 1*??]
vanr vanm
-2 -2
TR L 2\.0
[-'l'lv:x]:nl +1- ] |] _v:x'pl: 4558
vam vanm
2 2
BT 2
[-'lhzxpl' |:1-1”E1 J) _v:xp:—l-f??]-:l]ﬂ
T e

[y i the Pochhammer symbol (rising factorial)
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Series representations:

2 [ {arg[Z—x}” ( larg[Zfr—x}J]\!v—z
= |explir | —— || explin| ———— x
riyexp(-{1-—2-) P 2 P 2
Vim

o {_1}k1+k2 (2 —x].kl [2fr—x}k2 x*1-k2 [_zl}kl {_zl}kg /

> 2 kytks! /

k]_:ﬂkz:ﬂ
75y [1—Z|:|]lk rf'kj[z.:.}
expl- — forixeRandizp e Forzg >0 andx <0
[ p( ??]Z k!
k=0
-2
rql::xp{-{l-—z—]] B
- vam

[ 1 Jln"z larg(2-zp W2 m|+1/2 [arg(2 m—zqp )2 m)] zl+1.l'2 [Erg(2—2n W2 m)]+1 2 [arg(2 m—zg W2 m)]
F 0
g

_1fF1+ka 1 _1 ] _oakg k1Ko
w ow (1) { Z}kl{ E}kz (2 -zl (2 —20) 0

> /
iy 20k ge0 kitks! /
7532, (1 =zl rf-k][z.;.}
[EXP[_ﬁJZ k! for (zn £ O zp U
k=0

argiz)is the complex argument

n!

|x] iz the floor function

is the factorial function

iizthe imaginary unit

K is the set of real numbers

Integral representations:
-2 B V2 V2r
M) exp{ 1- 72

1 IE]] exp{—%“ntlld’t
vanm
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oo B gy e o
V2 P R R b

- ¥ (1! -5

r':l"ﬂx]:':—l:l— P .l.l Exp[_ :?
Vim .
-2 v2 y2nrm

: 2 751 oo -
rvee{1-720)  exp(-2) [me at

vanm

Furthermore. We have also that:

(29/1073+4/10°3)+1+1/((-sqrt(2) / ((((-1* gamma (1) * exp-((1-2/(1+76)))))) /
(sqrt(2*Pi)))))))"1/5

Input:

29 4 1
[— - —}+ 1+

10°  10° N

s ryem{1-—2)
: Taoe )

¥anm

rx) is the gamma function

Exact result:
1033 1

£
1000 {,E e 15177 1';"'.;?

Decimal approximation:

More digits
1.671963709091062656449751763652621241257209162259880967645 ..

1.671963709...

We note that 1.6719637009... 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
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Alternate forms:

500 - 245 + 10331577 W

1000 577 'Yx

1000 + 1033 ¥2 %77 Y7

1000 V2 577 Wx

Alternative representations:

|

20
10°

20
10°

29
10°

4
e
10°

4
s
10°

+ —
10°

]+1+

]+1+

]+1+

1

\

-z

_rql:::q:-#—{l-z—]]

¥2m

1

\

-4z

e {1--)

¥anm

1

\

=Y

Mep({1-7)

Y2

Series representations:

[

29
10°

4

10°

]+1+

1

33 1
=1+ _3 +
10 o
g :}cp{—1+2—:|-:1:|g
B vanm

[y i the Pochhammer symbol (rising factorial)

1033 1

\

7z

Teep({1--2)

Yanm

1

1000 \/7’*
2'5 15/77 10 o {-1
2 - Zk:ﬂ 1+2 k

1033

=7

_rm::q:Hl—E—]]

Van

1
1000 Yz Y (T k_1!}15,-'??
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29 4 1 1033 1
(— +— J +1+ = + !
1|:|3 1|:|3 | i 1000 . o 1577
, 1
| Tl 5] Nz “?[ 7 ;—_1t]
s k=0 k!
n! is the factorial function
Integral representations:
29 4 1 1033 1
(EJ’EJ*“ | ~ 1000 —
-2 ; , N e
5! l—,:l:“:x.pl:_,:l_-z_'” 22.!5 ‘,15]?? 10 le 1 _E-Z dt
| =i *!ﬁ Ir
1‘4 vVar
29 4 1 1033 1
(_3+_3]+1+ i ~ To00 "
107 10 | z 23/10 ,15/77 1 LN Ly
| T -] a2
"l Var
29 4 1 1033 1
[—3 + T3 J +1+ . = +
100 10 | s 1000 93/10 ,15/77 mel 1 gt
5| rep|-{1--2]) Vi
“4 var
We have that:

(= u] — . —y

—r g 8.—Lg g titdiyute =g uf
H (/uzdg_rdgre a2 rir =g —r e e e el ety l{]}}]'s
=0

Vi i ERRNN- SR WO A
— 2w E:I:Z'r:,l.'l(l l+r-.,n'112)”"'T'1-‘r' ! 0}

NS -

Foru=-1, v’=1 and r=21, that is a Fibonacci number, we obtain:
(((sqrt(2P1)*exp(1-2/(1+21))))) / (((gamma (1+1/2))))
Input:
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v2r exp[l gt

1421

T
F[l + 2}
rx) is the gamma function

Exact result:

2\/5{10.-‘11

Decimal approximation:
7.020340210733174778869048128213632009022809623908429215962...

7.020340210733174....

Property:

10/11
24 2 ¢ Isatranscendental number

Alternative representations:
2 ) 2 -
Va2 Exp[l— ﬁ’ B Exp[l— E}M"E}T

r[l ¥ Elj f—]DgG-:E_-'Z_H]DgG-:S,-'Z]

2 3 e
Va2 EXP[I—HP _ exp[l—z—z}\.’E;r

r(1+ Elj [1\‘15
vanm exp[l—ﬁ' exp[l—é}v‘ﬁ
(t+d) Ve ;34

i i 24— B8 — 4—
223/24 ,3/2 r‘}” | e ]

A3z

logGiz) gives the logarithm of the Barnes G=function

(@ip is the Pochhammer symbol (rising factorial)

A is the Glaisher-Kinkelin constant

Series representations:
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1—1]"#2 .IT—IJk x {_%:Ik

v2r exp{l—ﬁ} ) exp{ﬁ}exp{:‘nl%ﬁ“ﬁﬂfﬁ

k!
r{1+51} s {E—z.;,]tr‘k’tzm
k=0 k!
forixeRandizpe Zorzg>Mandx <0
2
vam Exp{l— 1+21}
1 i
r{1+2}
1
1wy 1 VE|arglZmo—zn 2] 12412 |argi2 m—zg )12 7)) g0 ‘_]'Jk{_z]k“?”_zﬂ:'kzﬂ_k
Exp{“}{ ] g k=0 k!
2
2 {—— rﬁk’ngn
k=0 k!
for(zp & £Zorzqg =0

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

n! iz the factorial function
iisthe imaginary unit

K is the set of real numbers

£isthe setof integers

Integral representations:
2 10
vair Exp{l—ﬁ} B Exp{ﬁ}v’En

r{1+51} - Feet VT at

v2r exp{l—ﬁ} _ Exp{ﬁ}m

r(1+;) LI\/;{H‘”

1 _ 3x , _3/2

‘u"E?rEl!{p{l— 4 - - = 4+x

"1 10
1+21}:exp —J 2_2 gy exp[—]*.,'En
o (-1 +x)log(x)

(12 11
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logixiis the natural logarithm

We obtain also:

-9/1073+ (((((((sqrt(2Pi)*exp(1-2/(1+21))))) / (((gamma (1+1/2))))))))*1/4

Input:
_ig+4 vV2n exp[l—m}
0y T

rx) is the gamma function

Exact result:
23,-'8 5/22 _ 9
1000

Decimal approximation:
More digits
1.618756880266165150116585859913027296090949476243250209554...

1.6187568802...

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

Property:

3/8 5/22 ;
2 is a transcendental number

1000

Alternate form:
]_|:||:||:| 23.“3 FS."22 i g
1000

Alternative representations:

9 vVan exp[l - m}l g exp[l - é}l‘-fﬁ
_E+4 r[1+—' _E-w (1)
‘\ 2} .‘\ 2
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2 2
var Exp{1—1+21} __i+4 Exp[l—z—z}v’En
r[l n l} s 103 f—'lnan:EI-'Z;H'IDgG-qS,u'Z;I
2
2 2
van Exp{l—ﬁ _i+ exp{l—E}UEN
r[l +1 10° Ve 234
: J| e T v
Fo2is
Series representations:
y _ 2 5/22
2.?1' Exp{l 121 i g +23."8 [J'i i]
: -
r(1+}) 1000 ~ k!
v _ = 5/22
2 exp{l ) . 9 L 1388 Li 1 +k]
5 - e
r(1+}) 1000 =
) _ 2 5/22
Zx EXP{I 1+21} s 9 L 938 [J‘i (-1+k7 ]
r(1+}) 1000 = k!
Integral representations:
2 10
vam Exp{1—1+21} - g . Exp{ﬁ}v'Err
r(1+1) 1000
2

1|:|3 + 4

9

1|:|3 + 4

(@1p is the Pochhammer symbaol (rising factorial)

logGiz) gives the logarithm of the Barnes G=function

V&l
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A iz the Glaisher-Kinkelin constant

n! is the factorial function



- BER 10\
_i+4 vinm Exp[l o) _ 9 \ Exp[“}\. 2

10° \ r(1+7) 1000 +‘\' et vt at

o 2
g van exp[l T

- 4 =

10\ {1+
2

1 3x , _3/2
9 o =X 10y —
+4exp—f = dx Exp[ﬁ}vzn

1000 o (=1 +x) log(x)

logixiis the natural logarithm

And:
(47/1073-3/1073)+ (((((((sqrt(2P1)*exp(1-2/(1+21))))) / (((gamma (1+1/2))))))))*1/4
Where 47 and 3 are Lucas numbers

Input:

o - 2
[4? 3 ] V2 exp[l 1+21}
— = —— |+ 4]

10*  10°

\ =g

I'ix) is the gamma function

Exact result:
11 TR
- 938 5i22

250

Decimal approximation:
1.671756880266165150116585859913027296090949476243250209554....

1.6717568802...

We note that 1.6717568802... 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
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Property:

11 3/8 5 22 .
— +2

250

Alternate form:

HE [11 +250 5 2%/8 f'-‘-"”}

Alternative representations:

1+21} o

[ﬂ ) J ‘ V"_EXp[l -
TR (P
[ 47 B i} m E!{p[l = 1+21}
10¢  10° +ﬁ r[1+ l}
47 i \"ﬂ EXp[l = At }
(m? 1G3J+{j r[1+l}
2

Series representations:

1421

‘ va2r exp[l S

(E_mg] \J

;)

Is a transcendental number

44 Exp[l—i}m

(1
2

44 4' Exp{l—i}m

T 10° +'q - 1026(3/21405G15/2)
44 exp[l - 5} vam
= —— +
10° Ve o4

L3
) M Y
223/24 43/ 31 VZ Ve u'n]

41
V A3/2

(@ip is the Pochhammer symbol (rising factorial)

logGizi gives the logarithm of the Barnes G-function

A iz the Glaisher-Kinkelin constant

11 s i 1 P
& T ki
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[4? 3 ‘M'IEJ"I' EXP[].—

___J + 4| 1+21} s £+213;’88 il—_rk]i-'zz
103 103 \‘ [l+2} = .5

B L il ey WO T [} -1k ]

+\1 r(+2) " 250 k!

n! is the factorial function

Integral representations:

47 3
[E_E]+§'§ r(1+1) T2s0° |
2 \ jjl‘jlng[;} dt

Van exp[l—m 11 Exp[%}fﬁ

[4? 3] vanr E}{p[l—E 11 4’ EXP[ }‘."EIT
10°  10° 7; 5hE - 250 "1, et Vi at
47 3 V2ax exp[l—ﬁ

[1.:.3"1.:.3%\‘ 1+

1
L 10
A2 Jx]exp[—]m' 2

11 l 1
— + 4 exp| -
250 \ p[ Ju (-1 +x logeo) 11

logixis the natural logarithm

In conclusion, multiplying the two result, we obtain:

[-sqrt(2) / ((((((-1* gamma (1) * exp-((1-2/(1+76)))))) / (sqrt(2*P1))))) *
(((((sqrt(2P1)*exp(1-2/(1+21))))) / (((gamma (1+1/2))))))]
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Input:

2
_v2 Va2 exp[l— o
. r-:1_1:po_1-—3—]] F[l 4 é}
vam

rx) is the gamma function

Exact result:

4{“145'II?? / e

Decimal approximation:
65.91392850972016644078202711384134437667928162288015453455...

65.913928509729

Alternative representations:

[\'IEET exp[l—lfm”[—ﬁ}__ Exp[l—ziz}w'?v'?n
r{1+é]|:—r<1::xp{—|:_1—1—+3?75]]] B F_I'DgG':g"IE:""IDgG':S"IE:'|=—:xp{—1+%:|r'n:|
vam vam

[m exp[l— ﬁ”[—ﬁ} B _exp[l— i}ﬁm

A1+ 2)(-reexp{{1- 2 ) W {—:xp{—u?‘?—?]-:nc,]
vanm 2 =
vanm
[u’E;r Exp[l—ﬁ”[—ﬁ}__ exp[l—é}ﬁv’ﬁ
r{1+é]|:-r<1m:p{—|:.1—l—f?—6]]] {%Tni"“]l:-ﬂp{-n%]]
vZnr )

(2202 222 (7 42 ¥ || vam

A2

logGiz) gives the logarithm of the Barnes G-function
[y i the Pochhammer symbol (rising factorial)

A iz the Glaisher-Kinkelin constant

Series representations:
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{JE Exp{l - é” —'-."T]-
i d)roes( {2

vanm

[Exﬁ]expwaJmﬂ(wwnﬁ

o (1) (2 -x)f x* m[l}[znx} [El}kf
b ][ )

-

=0
= —Zn} [Zn}

75 (1- Zn]' ri [zm
o WJL;

forix e R and (zq o 0y an:

3§

{m Exp{l - %}} —E}
fd)roes{-720))

vanm

11

[exp[ 10 ] ( 1 ]1«’2 largl2—zp W2 m)]+|argl2 7z Y2 1) /24112 larg(2-20 /(2 m)|+Larg (2 720 (2 )
o

) [—1} {—%}k [E—Zn}k Zﬂ_k o {—1]'ch {_El}k [Eﬂ_zﬂ}k Zﬁk
k=0 k! k=0 ke f
3 k k)
7oy = [l—zﬂ.]\JFC r“‘][zﬂ} & {5 _z':'} r{'[z':'} Fi e S8
EXP[ ??] 2 k1 kz k! R
=y =0

Integral representations:

1_ 3x 3/
e )
{m exp{l - i }} [—v"f EXP[ —1+x)logix) x] ExP{ﬁ} V2 V2n

{13 (- ﬂanl—mﬁ]]] . exp(- 2

77
vim
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argizi is the complex argument

[x] iz the floor function

n! is the factorial function

iizthe imaginary unit

K iz the set of real numbers

£isthe set of integers



[‘-.“’E exp[l - ﬁ ” (- v’?]

- 14 ’ | —2
[': 14 E]'l_r'h:xpl _|: 1_1+?l‘_"n l“ll

vam
3/2 o e £312
5 o 2=x-x""* Hlogix)+log| x '| \ — ——3
exp[?r —_[31 ' dx exp[ﬁ}\.’ﬁ V2

logixi-xlogix)

exp[— E
3 W i 10\ .5 52
['«."'Eexp[l—ﬁ”[—vﬂ]_ exp[ﬁ V2 V2nr
i 141} [-roexp{{ 1- =2} - I o .
2 Ners 176 exp|- %j[jjlldt}jjl\f lng[glj dt

logixis the natural logarithm

yis the Euler-Mascheroni constant

(3571+123+8)+(2.739911-0.5447171)[-sqrt(2) / ((((((-1* gamma (1) * exp-((1-
2/(1+76)))))) / (sqrt(2*P1))))) * (((((sqrt(2Pi)*exp(1-2/(1+21))))) / (((gamma
(I+12)))]"e

Where 8 is a Fibonacci number, 123 and 3571 are Lucas numbers. Furthermore,
2.739911 and 0.5447171 are two Ramanujan mock theta functions

Input interpretation:

7 V2 exp[l— 1221}
(3571 +123 +8)+(2.739911 - 0.5447171) - —
r1exp{ 4 1- =) r1+)
_— 11 14760 2
vanm

I'ix) is the gamma function

Result:

196883.5...
196883.5

Alternative representations:
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(VT et~ 2) D)
(3571 + 123 +8)+(2.7399]1 - 0.544717) : 1421 2 —
l'{1+5:|l:—r¢1:1:xp{—4 1_1+'.'-"6]]]

Vam
£

exp[l—i}ﬁm

3702 +2.19519 |- - :
r—lngG-:E,-2:1+IngG15,-2Il‘_ﬂp{_l_,_%]rﬂ]

vam

{v' 2 exp{l —i”[_ﬁ}
(3571 + 123 + 8) + (2.73991 — 0.544717) 1 TTAN _
A 145 ) [-rv e {1-—)))

Vanm

exp{l— i}ﬁm

(W (-exp{-14 % )1
2

3702 + 2.19519 |-

Vanm

{'«" 2x exp{l —i”[-v'g )
(3571 + 123 + 8) + (2.73991 - 0.544717) : L2l 7 _
l'{1+5:ll:—ﬂlil:xp{—4 1_1+?6:|]]

Vvam

i e

exp{l = i}ﬁ vanrm
22
.[%Tnsa"*]{ﬂp{_nf?—]]
{zﬂm A3i2 {E‘b? P ]] NETS

A2

3702 + 2.19519 |-

logGiz) gives the logarithm of the Barnes G-function
(@1p is the Pochhammer symbaol (rising factorial)

A is the Glaisher-Kinkelin constant

Integral representations:
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=
[1-." 2 Exp[l - ” (-vZ)
(3571 + 123 + 8)+(2.73991 - 0.544717) - L - —
l'|:_1+5:||:—F11:I:xpl:—|: l‘ﬁm
Vam
o

exp(12) VI VZx®

Exp{— %}[J’D'lldt}j;,; lng[;l} dt

[\"’E Exp[l - ﬁ ” (-v2)

2.19519 [1686.41 +

(3571 + 123 +8)+(2.7399]1 - 0.544717) - > =
r|:_1+5]|:—r113:xp1-|: 1-1+?ﬁ]]]
VT3
_fl{1l_3x, 3fa\j. e
Ak (37 ) Ilosde o 10) g
3702 +2,195109 -
exp[—?—?

[\“’E Exp[l - ﬁ ” (-v2)

(3571 + 123 + 8) +(2.73991 - 0.544717) 2 =

r{ 143 )[-rwes{-{1- )]
Var

exp(12) VZ VZx®

exp(-Z) (A at) [Vt AT dt

2.19519 [1686.41 + [

logixiis the natural logarithm

From the three results, we obtain also:

(((sqrt(2Pi)*exp(1-2/(1+21))))) / (((gamma (1+1/2))))

Input:
v2r Exp[l - ﬁ
F[l - El}

Iixiis the gamma function
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Exact result:

2“/E{“m_-'u

Decimal approximation:
7.020340210733174778869048128213632009022809623908429215962...

7.02034021...

Property:

10/11 :
242 &' is atranscendental number

Alternative representations:
2 2 -
V2 Exp[l— ﬁ} B exp[l— z—z}fﬂfr

r[]_ + _1} ‘,—]DgG':E_-'Z]+]:-gG-:5.-'2]
2

2 3 e
Va2 exp[l—ﬁj _ EXP[].—E}VIEII'

r(1+ Elj [1?1::
7 K
Va2 Exp[l—hm}_ Exp[l—EJWE;r
i+l s e
: 292 332 (B7 ¥ ¥
JET

Series representations:
= 1
-1 @r-xf x kl:_E]k

k!

v2r exp{l— ﬁ} ) Exp[ﬁ}Exp[”r[mgf:_ﬂ“ Vx 3P,

ol B = I:E—zDrl_':k:'lisz
(t+2) D —

AMd
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vV2r exp[l e ]

14217
r{l - El}
; i 1 —k
1wy 1 Y2 lmEr-mgV2m] 12412 arglZ m-zg V2 7)) oo ¢-1]k{-2]qun_z,:,;kzu
xe(11) (3 o TRy

w | %_ZEI Tk Mizg)
k=0 k!

Integral representations:
va2r Exp[l—i} EXP[E}V'EII'
14217 11

r[1+51} N etV at

v2r exp[l— ﬁ} _ exp[E}m

11

1
r[1+2} Jn-l\/lﬂg[rl}ﬂ
vanr exp[l— 2 } q il 10
1Y ~ 2 32 AUy g
r[1+51} _EXP[ l:. (-1 +x) logix) Jx] ExP(ll] ax

log(x) is the natural logarithm

And:
18/10"3+(((((((sqrt(2Pi)*exp(1-2/(1+21))))) / (((gamma (1+1/2))))))))"1/4

Where 18 is a Lucas number

Input:
E +4! mexp[l—ﬁ
0T e

rix) is the gamma function
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Exact result:
0 T
+ 23_!8 f5.122
500

Decimal approximation:

1.645756880266165150116585859913027296090049476243250209554...

1.64575688....

u

Property:
7 o8 Siz2
500

Alternate form:

5—;[] (9+500 2% 72

Alternative representations:

18 - v2n exp[l— 1f21}

103
10 \,'

r[1+§}

e 2
E i van Exp[l— e

sl
10 \1

18 v2nr Exp[l .

3 |
10 \1

18
= —— +
10°

18

10°

18

10°

(2) =" = 1644934 ..

15 a transcendental number

exp[l— é}m

4
| (1
\ 2

| R
\ exp[l— ;—2}\.“2;r

+
\ olo2G(3/2)410gGi5/2)

exp[l - 2—}@
’ %'r n3f4

[y i the Pochhammer symbol (rising factorial)
logGiz) gives the logarithm of the Barnes G=function

A iz the Glaisher-Kinkelin constant
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Series representations:

W __2 i 5/22
18 s EXP[I 1+21} s, L 038 1
0 k!

+ 4 Z_
=0

10° r(t+}) ~ 50

\ __2 s 5/22
18 2 exp[l 1+21} 9 o13/88 [k 1 +k]
+ 4 0 + Z

10° r(1+}) "~ 50 ~ k!

18 mexp[l— 1521} 9 ain i 14k PP
10° A r[1+21} " 500 k!

Integral representations:

18 mexp[l— 2 } 9 exp[ﬁ}m
e s |e—lddde

E 5 1 1421/ _ e

r[1+5} \ _[;l,lllng[gl}dt
18 V2nr Exp[l—:? g 3 Exp{ﬁ}\f?r
Frsai g i saiglie — LB o
10° {1+ 500\ fe VE dt

n! is the factorial function

e 2 1 _3x .32

E+4 i E!{p[l 1421 = — 4+ 4 exp _111¢

10° r[l +1 500 o (-1 +x)logx)
2

145

dx] exp

ID]\E

o

logixiis the natural logarithm



(-1.0018674362)*1/(2Pi)) * sqrt(2) *1 / (((-1* gamma (1) * exp-((1-2/(1+76)))))) *1/
(sqrt(2*Pi)) * (((sqrt(2Pi)*exp(1-2/(1+21))))) *1/ (((gamma (1+1/2))))

Where 1.0018674362 is the following Rogers-Ramanujan continued fraction

e’ e 2"
T =1+ 0 ~1.0018674362
5 _ €
o9 I
1+ o =
I+..

Input interpretation:

-1.0018674362 2 J2 |- l ]
2w r[l}exp[—ll - 1+2'?6”

1 — 2 1
[*J'E;r exp[l— D :
NI 1+21 r[1+§}

Result:
1.6727372213...

1.6727372213.... result very near to the proton mass

Alternative representations:
~1.00186743620000 V2 (V2x exp(l - ||
1421 fa

[[—l’[l} Exp[—[l - 1+2?|5 ”J\ Vanr I'[l - 51” (2m

1.00186743620000 exp(1 - ) V2 V2

e o [_ Exp[— - ';2_7 } fn} o 02GI3/2+l0gG(5/2) 4o
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I'ix) is the gamma function



~1.00186743620000 V2 (V27 exp(l - _”

(Fravexp(-{1- 7)) V2r 11+ )j@m
1.00186743620000 exp(1 - ;—z}ﬁ Vir

[En}{—exp{—l + i}{l}ﬂ}[lh_ Van
2

~1.00186743620000 V2 (V27 exp(l - —}}

(Fr exs(-(1- 7Z)) V27 r{1+ H)em
1.00186743620000 exp|1 - ;—z}ﬁ Vir

@n(-exp 142 ))(Ve 2 %4) Var

2272 432 (%7 ¥ ¥ )

Adi2

logGiz) gives the logarithm of the Barnes G=function
@iy iz the Pochhammer symbol (rising factorial)

A iz the Glaisher-Kinkelin constant

Series representations:

-1.00186743620000 V2 (V2 exp(l- — }}
{[—r[l} Exp{—{l = }” vVanr r{l L ”{2 )

- llk-:Z—Ika'k{—é—]k

0.500933718100000 exP{E J expli [mmz x:“ VX T

k!
II'EXIJ{ :2}( :;:u (1-gpf* r‘”@gm]zk_n ':‘-ZDTkIr‘kJ'izni'
for (x e R and (zg & Z or zg > 0) and x
-1.00186743620000 V2 (V2r exp{l—_”
{[—nl} exp{—{l i 1+?6”} Var r{l + 5”{2 )
[ 10+ 7 1 412 largl2-zg )2
0.500933718100000 Exp[— ] [—]
11/,
zD1=2+1a21atE-:2—sz¢2mJ E{ bf { }k[:z_z':'}k z,jk ,-“f
k=0 :
i) 2 _z0) r¥go)
[Hexp( Zg][‘itl zn];c!r [z:.}]i{z ZDL Zo o Ori T B )
-0 k=0
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argizi is the complex argument
[x] iz the floor function

n! is the factorial function
iizthe imaginary unit

R is the set of real numbers

£ is the set of integers

Integral representations:
~1.00186743620000 V2 (V2 r exp{l— 21}}

(- exp(-(1- TR )) V2r r(L+ ;)2
L 3x
0.500933718100000 Exp[ s fﬁi;;—::; dx] exp{ﬁ} V2

oo Z)

~1.00186743620000 V2 (V27 exp(1 - _”

(Frayexe(-(1- 75 ) V2r {1+ J))@m
R o Tixi+lo g{x

0.500033718100000 exp S?T — le

3(2)

- dx Exp{ﬁ} V2

logixi-xlogix)

73

& EXP{ 77

~1.00186743620000 V2 (V2 exp(l- L}} 0.500933718100000 exp{ﬁ}ﬁ

{{ r[l}exp{ { 1+?5}”"!_ {1+ ”[EN} ) nEXp{—E}[Llldl‘}Ll flgg{;l} dt

logixis the natural logarithm

yis the Euler-Mascheroni constant
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From:

Commutative Geometry for Non-commutative D-branes by Tachyon
Condensation

Tsuguhiko Asakawa, Goro Ishiki, Takaki Matsumoto, So Matsuura and Hisayoshi
Muraki

https://arxiv.org/abs/1804.00161v1

Now, we have that:
A NC D2-brane on a fuzzy sphere can be made out of & D0-branes. if the scalar field has
the profile
o — pL;, [Li, Ly] — tey,% Ly, (3.23)

where pis a real parameter and L; (i = 1. 2, 3) are su(2) generators in the spin-¢ irreducible
representation [31]. Thus it is possible for & > 2. We denote corresponding k = 26 + 1
states as |m) (m = —€, —€+1,...,6—1,¢). Because ®? = AL = F(e+1)1, = pgﬁlllk,

a natve puess of the radios of tlus [uzzy sphere s / Lz% We will compare it with the

radins of 52 obtained from the tachyom eondensation helow.

my %) = 2]~ pm —p/E=m) T+ m+1)\ (am) o,
! (bm) - (_P\/CE —m)({+m+1) —|x| + p(m + 1) bl (3-44)

This matrix is diagonalized in a standard way (see Appendix A.3 for more detail) and the

eigenvalues at each point (i.e., functions) are found to be

2 (je|) = u [+ |ME™]], (3.45)

with
L"i-f{m)l = \/,ngf —m)(f+m+1) (Jz| — plm+ %))2 (3.46)
Forallm = —€,—€+41,...,0—1, |M™? satisfies |M™ |2 > 2p?(, and thus |[M™)| > p/2

for all spin £ > 1/2. This implies that for any £ and m, two eigenvalues /\{im] are always
non-zero at any pommt @ € Uy. Therefore, the tachyon condensation annihilates the

corresponding elgenstates.

x € Uy with the radius |z| = pf
Forp=3,0=1,m=-1.8
sqrt((((9(1+1.8)(1-1.8+1)(3*1 — 3(-1.8+1/2))"2)))

Input:
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|
l 2
||9[1+1.sn1-1.s+11[3 1-3[-1.3+5]]

\

Result:

15.4905...
15.4905.... result very near to the value of the black hole entropy 15.6730

(15127+843-47-11)+((((sqrt((((9O(1+1.8)(1-1.8+1)(3*1 — 3(-1.8+1/2))"2))))))))"4
Where 11,47, 843 and 15127 are Lucas numbers

Input:

| 4

| 1
(15127 + 843 — 47 11}+‘q| 9(1+1.8)(1-18 + 1}[3 1-3[-1.3+ 5]]2

Result:
73400.11407936

73490.114....
And:
(15127+843+29-2)+Pi*((((sqrt(((9(1+1.8)(1-1.8+1)(3*1 — 3(-1.8+1/2))"2))))))))"4

Input:

| 4

f 112
(15 12?+s43+29—21+n,u| 9(1+1.8)(1-1.8+ 1+[3 1-3[-1.s+ ED

Result:

196883.9801992724173095172568682082898266947670444187352565...
196883.98019....

Series representations:

| 4

I 12
[1512'?+843+29—2}+n‘q|9[1+l.3}[l—1.3+l}[3 1-3[—1.s+5ﬂ =

e | xu_' - _]_ e
15997 + v 238.954 [J(L o 347627k [ ” ]]

=l:| k
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| 4

| |
15127+843+29-2) x| 9[1+1.8}[1—1.8+1}[3 1—3(—1.8+5DZ _

15997 + 7+ 238.054

k!

o (-0.0041849)" (-1} ]‘*
k=01

| 4

| |
(15127 +843+ 20— 2) + 1 |9[1+1.8}[1—1.8+1}[3 1—3(—1.8+5]]Z :

\

4
B -5.47627 s [ hE—
;T[EFD RESS:—%+_.; P r : SPF[S}]
15997 + —
16V r
ny. ; ; 0
is the binomial coefficient
\m !
n! iz the factorial function
(@ip is the Pochhammer symbol (rising factorial)
rx) is the gamma function
Res fis a complex residue
T30
From:

Spherical D-brane by Tachyon Condensation
Tsuguhiko Asakawa and So Matsuura - arXiv:1703.10352v1 [hep-th] 30 Mar 2017

Now, we have that:
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Combining (3.27) and (3.29), we obtain the effective potential for the transverse scalar
field m the radial direction R in the constant RR 4-form field strength:

2 2
V(R) = 4my/ R* + ’\ITQ = m%ﬁfﬁ' = 47Ty (\!m - AI - %ng) ; (3.30)

whose shape 1s drawn in the Fig.1. When f satisfies
irzt (3.31)

V(R) has a local minimum at
fof=—

while there is no local minimum for Af2 > 1. In particular, if Af? < 1, the local minimum

(3.32)

R_ and its energy 1s given approximately as

A . /\chl
R_~Zf, I/(R_)ng(l— < ) (3.33)

This means that the spherical D2-brane 1s stabilized at a very small radius with the size
of the string length. It is more stable than a single DO-brane (R = 0) but the difference
of the energy 1s small.

One way to stabilize the spherical D2-brane in a macroscopic radius is to construct a
bound state of a D2-brane and a large number k of DO-branes as discussed in [9]. In fact,

when the U(1) gauge flux is F' = ,—gsin f, the effective potential for R becomes

Vi(R) = 4rT: Rt E—gRB 3.34
k(R) =4nTy L 3f - (3.34)

F e = V2mApg

— 2 e Dasesd
e = s N = T

our case 18 not a familiar tvpe mentioned above. However, it is in accordance with the
charge quantization since our tachyon profile can be regarded as a topological soliton in

the region 0 < r < oo only in the limit of u — 0o as argued in the previous section.

From Wikipedia:
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In a non-Abelian gauge theory, the gauge coupling parameter, g, appears in the Lagrangian as
1
4g?

(where G is the gauge field tensor) in some conventions. In another widely used convention, G is rescaled so that the coefficient

Tr G, G*,

of the kinetic term is 1/4 and g appears in the covariant derivative. This should be understood to be similar to a dimensionless

version of the elementary charge defined as

¢ _ /ima ~ 0.30282212 .
\/Egﬁc

For R=0.97536759 ; g,=0.30282212; {=0.724963711183;
A =1.90268749507; o’ =0.95686

(((((sqrt(((((1-(sqrt(1-1.90268749507°2*0.72496371 1 183 4)N)))N)N))))))*1 /
((((sqrt(2)*0.724963711183)))) =R

Input interpretation:

1
V2 . 0.724963711183

|
| T
y 1-V 1-1.90268749507% - 0.724963711183"

Result:
0.0753R7507044288570416422630667484285804623550782025030381 .

0.97536759...
Numerator:
(((((sqrt(((((1-(sqrt(1-1.90268749507"2*0.724963711183"4)))))))))))))

Input interpretation:

|
| T
y 1-V 1-1.90268749507" - 0.724963711183"

Result:
0.999990055852347061482946996585770631285140977149251366527...

0.999999055852347.....

Denominator:
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((((sqrt(2)*0.724963711183))))

Input interpretation:
v 2 ©0.724963711183

Result:
1.02525351258 ...

1.02525351258...

(2Pi)/ ((((0.30282212(((2*Pi*sqrt(0.95686))"4))))) = ps

Input interpretation:
2

0.30282212 [2}1’ v 0.95686 ]4

Result:
0.0145404. .

0.0145404.... =y

Series representations:

2 0.412784
4 = 1
D.sﬂzszz[sz 0.95686] [Z (-1 004314/ (-1}
k=0 k!
2 6.60454 v 7

0.302822 [2 ry 0.95686 ]4 e {Z;D Ress——j (-0.04314)° r[—é - .S}r[.i}r

2n 0.412784

4 '|kr— 0.95686-z I 25"
D.BDEEEE[EM,"G.QS&E&} 3 4[ (-3 )! =)
2 2
k=0

‘E‘

n! is the factorial function

[y i the Pochhammer symbol (rising factorial)

I'x is the gamma function
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Res fis a complex residue
3%

K is the set of real numbers

(((sqrt(2Pi*1.90268749507)))* 0.0145404 = p,

Input interpretation:
v 27 1.90268749507 - 0.0145404

Result:
0.0502748. .

0.0502748.... = p,

Series representations:

-\u"I 271.902687495070000 0.0145404 =

[l
0.0145404 \K -1+ 3.805374990140000 Z‘ (-1 + 3.805374990140000 ) [
k=0

b
—

*\u"I 271.902687495070000 0.0145404 = 0.0145404

@ (-1 (-1 +3.805374990140000 1 (- ),
\ -1+ 3.805374990140000 %

k=0

k!

1,'; 27 1.902687495070000 0.0145404 =

o (-1F [‘EIL (3.805374990140000 r — 2o )* 2
0.0145404 v =g L =

k=0

fmy. 5 : e
is the binomial coefficient
\m |

n! is the factorial function
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(@ip is the Pochhammer symbol (rising factorial)

K is the set of real numbers

(((4*Pi*sqrt(((0.97536759°4-+(1.90268749507/2)/4))T)))-
4*Pi*Tsqrt(((0.9753675974-+(1.90268749507/2)/4)))-
2/3*0.724963711183%0.97536759"3))))) = 0.0502748*((8*Pi)/3)*
0.724963711183%0.97536759°3

Input interpretation:

|
| 1.90268749507°

4;r1u| 0.97536759* + i

4

|
| 1.900268749507°
4T .| 0.97536759% + +

\ 4

2
< 0.97536759° . (—-0.724963711183) =

8
0.0502748 ?}T 0.724963711183 - 0.97536759°

Result:
~16.9068 T + 16.9068+ T - 0.448466 = (.283328

Plot:

II
I
].: 0.5 1

— -16.9068 7 +16.9068 T -0.448466

Alternate form:
~16.9068 [w,f T — 0.9?2?31] [\," T -0.0272694| — 0.283328

Alternate form assuming T is positive:
T+0.043284 =+ T
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Solutions:
T = 0.00205569

T =~ 0.911376
T=10.907673

For
R =0.97536759 ; g,=0.30282212; £=0.724963711183;
A =1.90268749507; o’ =0.95686; p, =0.0502748

4 3

2
47Ty (\; pap Ef 1?3)

4%Pi*0.907673 (((((sqrt(((0.975367594-+(1.90268749507°2)/4))))))-
2/3%0.724963711183*0.97536759"3

Input interpretation:

47.0.907673
|
| 1.90268749507° 2
‘Hl 0.97536759% + 2 2 2 + 0.97536759° . (-0.724963711183)
Result:
10.2306. ..
10.2306...

Series representations:
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2
470.907673 /0.9?53534+1.90258?495[)?[)[)[)[) )

\ 4

2 0.7249637111830000 - 0.975368°
3

w0 (-0.810106) {_é}k
~1.62824 1 + 3.63069 1 2
k=0

k!

2
470.907673 /0_9?53584+1.90258?4950?0000 i

\ 4

2 0.7249637111830000 0.9753687
3

1.81535 & T Res,.; €"21095 o ; - 5)T(s)

Vi

-1.62824 5 -

2
470907673 10.9?53534+1-9G253?495n?nnnn i

\ 4

2 - 0.7249637111830000 - 0.975368°
3

a (-1 (-1), (1.81011 — o) z5*
~1.62824 7 +3.63069 7y zg { 2k =
k=0 ?

for not ((zgeR and ~e < zg < 0))
n! iz the factorial function
(@ip is the Pochhammer symbol (rising factorial)
rx) is the gamma function
Res fis a complex residue

=

K is the set of real numbers

We obtain also:
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18/10°3+1/(2Pi) (((((4*Pi*0.907673
(((((sqrt(((0.97536759"4+(1.90268749507/2)/4))))))-
2/3*0.724963711183*0.97536759°3)))))))

Where 18 is a Lucas number

Input interpretation:

|

18 1 1.90268749507°
— + — |4xx0.907673 ||D.9?535?594+ 2 2 +
107 2=x \ 4

2 3

3 0.97536759° «(-0.724963711183)
Result:
1.64625. ..

1.64625.... % ([(2) == = 1.644934 ..

Series representations:
18

10° #
" 2 3
£0.007673 [‘J 0.075368% + 1.9]268'?4;050'?0000 2 IZI.'.?24.C'63'?111833EIDDD 0.975368

2m _
“ (—~0.810106)* [‘EIL
= -0.796122 + 1.81535 L
£ k!

18

10° B
450 9':'?5?3 [\/ 0 9?53'534 + 1.9]268'?4950'?00002 _ 2 0. 72426371118230000 0.9?53683
’ i 4 3

2m
0.907673 Z?;D RES;=-_£ £0-210595 r[_El _ s}r[s}

= -0.796122 -

¥
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18 1 | 4 1.902687495070000°
— +—4x0.907673 |,/ 0.975368" + -
102 2nr \ 4
2 - 0.7249637111830000 - 0.975368°
3 —~

— @ (-1f(-7) (1.81011 - 5)* 55"
. 2k
~0.796122 + 1.81535 50 )

k=0

k!

n! is the factorial function

[y i the Pochhammer symbol (rising factorial)
rix) is the gamma function
Res fis a complex residue

320

K is the set of real numbers

And:

(47/1073-4/10"3)+1/(2P1) (((((4*Pi*0.907673
(((((sqrt(((0.9753675974+(1.90268749507°2)/4))))))-
2/3*0.724963711183*0.97536759"3)))))))

Input interpretation:

|
1 1.90268749507°
Pl [4; n:u.gn::n?ﬁ?a[ || 0.97536759% + d 2 +

[4? 4 ]
10°  10°

T "q 4

2
= 0.97536759° [—D.?249ﬁ3?11183}”

Result:
1.671248248273008083632001148140858655502507517622144737179. ..
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1.671248248...

We note that 1.671248248... 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

Series representations:

(4? 4 ]
e I
10°  10°

[
‘J 0 9?53584 4 1.002 68 74050 700002 _ 2 0.7240637111830000  0.075368°

47 0.907673 [
4 3

2
w (-0.810106)° [—; J

=-0.771122 + 1.81535 Z 1

k=0

(4? 4 ]
il |- o
10°  10°

f
‘J 0 9?53584 + 1.902 68 74950 700002 _ 2-0.7249637111830000 0.975368°

4 3

47 0.907673 [

2m
0.907673 33 Res,__; ¢*210%°5 r[-i1 ~ 5| T(s)

-

=-0.771122 -

—_—

Vo

47 4 1 | . 1.902687495070000°
[—-—]+—4m.90?5?3 [ 0.975368% + =
10° 108/ 2« \ 4
2 0.7249637111830000 0.975368°
- _

w (-10 (-2], (1.81011 —go)* =
~0.771122 +1.81535y 79 2
k=0 k!

for not ((zoeR

n! is the factorial function

(@ip is the Pochhammer symbol (rising factorial)

rx) is the gamma function
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Res f is a complex residue
=20

K is the set of real numbers

Now, from the result:

-16.9068 T + 16.9068 'ull'? - 0448466 = 0.283328
and the solution T, =0.907673, we have 0.907673 —0.283328 =T, = 0.624345

A2 S0
dm\[ R4+ T u.g?‘ fR3

4%Pi (((((((3qrt(((0.9753675974+(1.9026874950772)/4))))))*0.624345))))) -
((((((0.0502748*((8Pi)/3)* 0.724963711183*0.97536759"3))))))

Input interpretation:

|
| 1.90268740507>
[ 0.97536759% + p 0.624345

\

8
0.0502748 ?}T 0.724963711183 » 0.97536759°

4

Result:
10.2724. ..

10.2724...

Percent decrease:

|
| 1.90268749507°
4;r[‘q| 0.97536759% + 5 0.624345]| -
1
2 0.0502748 (8 r) 0.724963711183 - 0.97536759° = 10.2724 is 2.68413
|
| 1.902687405072
% smaller than 4II'[‘H| 0.97536759% 4 a 0.624345 | = 10.5557.
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Series representations:

|
1.902687495070000°
(4 .| 0.975368% + 2 0.624345 —

0.0502748 ({8 m) 0.7249637111830000 - 0.975368% ) =
ki(_1
w0 (~0.810106) [-E}k

-

~0.0901862 7+ 2.49738 1 Z‘
k=0

| =

k!

|
1.902687495070000%
@4 m .| 0.975368"% + ; 0.624345 —

G | s

0.0502748 ((8 m 0.7249637111830000 0.9?53583} =

1.24869 r 332, Res,__; £7210%9% r[—zl ~s)T(s)

-0.0901862 x - —
Vo

|
| 1.902687405070000%
4m .| 0975368 + 0.624345 —

\ 4
1
= 0.0502748 ((8 7 0.7249637111830000 D.Q?SSESE} -

w (-1F(-2) (1.81011 - o) z*
~0.0901862 +2.49738xV za 3 C)

k=01

k!

| TS - I
rar not (| m and -

n! iz the factorial function

(@ip is the Pochhammer symbol (rising factorial)
rx) is the gamma function

Res fis a complex residue

51

K is the set of real numbers

Or, for T =1/16, we obtain:

4%Pi (((((((3qrt(((0.9753675974+(1.90268749507°2)/4))))))*1/16))))) -
((((((0.0502748*((8Pi)/3)* 0.724963711183*0.975367593))))))

Input interpretation:
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|
| 1.90268749507° 1
4x|. 0975367590 +

\ 4 16

8
0.0502748 ?ﬂ- 0.724963711183 - 0.97536759°

Result:
0.773348...

0.773348...

Percent decrease:

|
4 1.90268749507°
— || 0.97536759% 4 2 9 _
16"\ 4

1
3 0.0502748 (8 1) 0.724963711183  0.97536759° = 0.773348 is

I
4 | 1.90268749507°
26.8132% smaller than ¥ r . 0.97536759% + = 1.05668.

\ 4

Series representations:

|
1 | 1.902687495070000°
— i4m .| 0.975368% + =
16 \ 4

1
3 0.0502748 (i8 ) 0.7249637111830000 0.9?53683}:

o (-0.810106) (- 2),
—0.0901862 7+ 0.25 L
k=0

K!

|
1 | 1.902687495070000%
— i4m .| 0.975368" + ”
16 \ 4

1
3 0.0502748 (i8 ) 0.7249637111830000 0.9?53683}:

& Lijmp RES;;

-1

(0210595 r[—l _ s}r[s}
2

-0.0901862 7 -

8
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[

1 | 4+ 1.902687495070000°
— (4m,|0.9753687 + s
16 \ 4

1
= 0.0502748 (8 7 0.7249637111830000 D.9?53I583}=

o (-1F(-7) (1.81011 - 5" 55°
8 2%
~0.0901862 7+ 0.25 7V =g L 7

k=0

n! is the factorial function

(@ip is the Pochhammer symbol (rising factorial)
rx) is the gamma function
Res fis a complex residue

51

K iz the set of real numbers

APi* 1/16*(((sqrt((((0.9753675974-+(1.90268749507°2)/4))))-((2/3*0.724963711183
%0.97536759°3)))))

Input interpretation:
|

1 1.90268749507° 2

. e e ||D.9?535?59“+ 4 2 — = .0.724963711183 » 0.97536759°
16 |\ 4 3

Result:

0.70445148

0.70445148...

Series representations:
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4 1.902687495070000°
5E \/ﬂ.g?saﬁa“ i =

4

2
5[0.?24963?111830000 0.9?53583} -

w0 (~0.810106 {-%}k
~0.1121177+0.25 7 Z

k=0

k!

4 1.9026874950700007
&7 \/D.9?53684 2 2 £

2
5[D.?24953?11183DDDD D.9?53I583} -

0.125x 3o Resoy e T 0000 r[—% -5)T(s)

=1
£l

Vi

-0.112117 w -

4 1.0026874950700002
5" \/ﬂ.g?Saﬁa“ " 4 j =

2
5[0.?24953?111830000 D.Q?EBEEE} =

- [-1}“{-51}k[1.31011-z.3}‘=z,5“
~0.112117 7+ 0.25 74/ =z Z =

k=0 5
for not ((zgeR and —oa< zg = 0))

n! is the factorial function

(@ip is the Pochhammer symbol (rising factorial)
rx) is the gamma function
Res fis a complex residue

=

K is the set of real numbers

Thence, we obtain:
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A2 8t . AL 2
V(R)=dmy/RA+ 2Ty — po— fRE—4nTy [ 4/ BE4+ = — ZF RS
(R) T + 12 Mo 3 £ “( 1 Sf )

0.773348... = 0.70445148...

Now, we have that:

For k = 1, we obtain:

4*Pi*1/16%((((sqrt((((0.975367594+(1.9026874950742)/4))))-
((2/3*0.724963711183 *0.97536759°3))))))

Input interpretation:

|
1]/ . 1.90268749507° 2 .
4 I ‘u' 0.97536750" + p e 0.724963711183 - 0.97536759

Result:
0.70445148 .

0.70445148...

Note that:

0.70445148 * 2 = 1.40890296 result very near to V2 = 1.414... and to the value of the
Ramanujan mock theta function:

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

1.406436580504801048402070141012370852583770342136575571764 ..
®(q) = 1.40643658...

Series representations:
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4 1.902687495070000°
5E \/ﬂ.g?saﬁa“ i =

4

2
5[0.?24963?111830000 0.9?53583} -

w0 (~0.810106 {-%}k
~0.1121177+0.25 7 Z

k=0

k!

4 1.9026874950700007
&7 \/D.9?53684 2 2 £

2
5[D.?24953?11183DDDD D.9?53I583} -

0.125x 3o Resoy e T 0000 r[—% -5)T(s)

=1
£l

Vi

-0.112117 w -

4 1.0026874950700002
5" \/ﬂ.g?Saﬁa“ " 4 j =

2
5[0.?24953?111830000 D.Q?EBEEE} =

- [-1}“{-51}k[1.31011-z.3}‘=z,5“
~0.112117 7+ 0.25 74/ =z Z =

k=0 5
for not ((zgeR and —oa< zg = 0))

n! is the factorial function

(@ip is the Pochhammer symbol (rising factorial)
rx) is the gamma function
Res fis a complex residue

=

K is the set of real numbers

Now, we have:
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73(((((((A*Pi* 1/16*((((sqre((((0.97536759°4-+(1.90268749507°2)/4))))-
((2/3%0.724963711183 *0.97536759"3)))))))))))

Where 7 and 3 are Lucas numbers

Input interpretation:

7 . 3
o T
|
| 1.90268749507° 2
[‘q' 0.97536759% + 2 2 i = 0.724963711183 0.9?535?593“
Result:
1.6437201..

1.6437201.... = {(2) == = 1.644934...

Series representations:

| 2 3
[4fr[\f 0.075368% 4 1202687405070000% _ 2 - 0.7240637111830000 - 0.975368 ]].;,.

4 3

16 - 3 _
= (-0.810106) (- 2],
~0.261605 7 + 0.583333 L
k=0 k!

| 2 3
4”[\‘ 0.975368% + 1.m263?4jsn?unnu 3 III.'.?24.C'63'?111833EIDDD 0.075368 ]].;,

16 - 3
0.291667 r 15, Res,__; £72109°s r[-% —5)I(s)

v

-0.261605 7 -

| 2 3
4}r[\‘ 0.975368% + 1.m265?4jsn?unnu 3 III.'?24.C'63'?111833EIDDD 0.075368 ]].;,

16 3
w (-1 (-2) (1.81011 — =) 55"
~0.261605 7 +0.583333xy 70 Y. ) =

k=0 '

Foand
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n! is the factorial function

[y is the Pochhammer symbol (rising factorial)

I'ix) is the gamma function

Res fis a complexresidue
I=5)

R iz the set of real numbers

And:

(21/1073+7/1073)+7/3(((((((4*Pi*1/16*((((sqrt((((0.97536759"4+(1.902687495072)
/4)))-((2/3*0.724963711183 *0.97536759"3)))))))))))))
Where 21 is a Fibonacci number
Input interpretation:
2 7y 7f 1
[193 : 193]+ 3 5 16

|
[ | 1.90268749507° 2
\

[ 0.97536759% + - = 0.724963711183 - 0.97536759°

Result:
1.6717201...

1.6717201...

We note that 1.6717201... 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

Series representations:
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[21 7 ]
e F ik
10?7 10°

2 3
[4”_[\/ D9?53584 + 1.902687405070000° 2 - 0.7240637111830000 - 0975368 H?

4 3

16 -3
w0 (~0.810106) [-l}k
0.028 - 0.261605 r + 0.583333 = Z 2
k=0 k!

[El 7 ]
e
10°  10°

[4,¢

0.028 - 0.261605x -

(21 7 ]
==
10°  10°

2 3
[4F[\/Gg?53584 i 19026874250 70000 2 - 0.7249637111830000 - 0.975368 ]] ?

2 3
\/Dg?53584 + 1.9]268?44-950?0000 _ 2 D.?E@GETIIIE:DDDD 0.975368 H?

16 - 3
0.291667 & £, Res,._; €7 2109 r{—é ~5)I(s)

Vi

4 3

16 - 3

o o O (R0 15 1 IS T

0.028 - 0.261605  + 0.583333 7y 20 ) [ )
k=0

k!

for rnot ((zgeR and - < zg = 0))

We have also:
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where C' > 0 1s a positive constant parameter. As in the previous discussion, we obtain

the effective potential for R as

2
V(R) = 47T, (‘ [R* + )\T - cR‘E) . (3.38)

Here we assume C' < 1 then the shape of the potential can be drawn as in Fig.2. There

1s a global minimum at K, given by

y [ e
2 s :
R? = 2\/1 = (3.39)

In particular, if C satisfies

(F—T—& (exl) (3.40)
then the radius E. and the value of the potential becomes
A A
R.~ —, V(R.) ~A4nT,—e = Tye. (3.41)
2¢ 2

Therefore, the spherical D2-brane 1s stable at the macroscopic radius much larger than
the string scale, even if £k = 1, and the energy of the system i1s much smaller than that of

the single DO-brane.

For C =1/64, we obtain:

4*P1*1/16™ ((((((((sqrt((((0.97536759"4+(1.90268749507"2)/4))))))))-
1/64*0.975367592))))

Input interpretation:
|

1
4r = \'0.9?535?59“+

1.90268749507° 1
2 2 - — +0.97536759°
4 64

Result:
1.0450015...

1.0450015...

Series representations:
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4
5" Jn.g?saﬁs“ ™

—0.00371618 7+ 0.25 Z
4
&7 \/D.g?saﬁs“ Y
~0.00371618 7 -

4
5k \/G.Q?Saﬁs“ 3

~0.00371618 7+ 0.25 7/ =0 Z

1.902687495070000¢  0.975368°

4

64

@ (—0.810106) [ }

=l
2k

k=0

k!

1.902687405070000°  0.975368°

4

64

0,125 & T Res, ;0210992 r[—é -5 T(s)

Vi

1.902687495070000°  0.975368°

4

w (-1)F

64

1) 1.81011 - z)* 55*
{ z}k i

k=0

for not ((zgeR and - < zg = 0))

From:

s A (2
k=51
And

02 =1 —¢?

k!
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n! is the factorial function

[y is the Pochhammer symbol (rising factorial)
rix) is the gamma function
Res f is a complex residue

2=

K iz the set of real numbers



C>=1-(1/64)* = 0.999755859375
1.90268749507/2*(((sqrt(((0.999755859375/(1-0.999755859375))))))

Input interpretation:
1.90268749507 |I 0.999755859375

2 \ 1-0.999755850375
Result:
60.8785670. .
60.8785670...
From:
R, ~ ‘i V(R,) ~ '—lﬁfﬁ%t‘ = The.
2€

V(R,) ~ 4'&*'1'7'3%(

4P1*1/16*(1.90268749507/2)*1/64

Input interpretation:
1 1.90268749507 1

T — e

16 2 64

Result:
0.0116747442512. ..

0.0116747442512...

Alternative representations:
(4 1) 1.902687495070000  684.9674982252000 °
16 -2 - 64 R 16 - 64

(4 1) 1.9026874095070000  3.805374990140000 i log(-1)
16 -2 - 64 il 16 - 64
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(4 7} 1.902687495070000  3.805374900140000 cos '(-1)
16 -2 - 64 - 16 64

logix) is the natural logarithm
i iz the imaginary unit

1 A ; x :
cos  (x)isthe inverse cosine function

Series representations:

(4 m 1.902687495070000 @ (1)
2 = 0.01486474605523438 2‘ }
16 2 64 ¥a 1+2k

(4 m) 1.902687495070000
16 2 64 -

g

Ek

(%)

~0.007432373027617188 + 0.007432373027617188
k

1]
—

(4 1) 1.902687495070000 © 9k (_6450k)
al — 0.003716186513808594 ) o ML
16 2 64 o [ak]

nij. : : ot
[ is the binomial coefficient
m )

Integral representations:
(4 7} 1.902687495070000
16 2 64

1
[P0

= 0.007432373027617188 jw dt
0

(4 ) 1.902687495070000
16 2 64

o
=D.Dl4854?4505523438] S il |
0
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(4 m 1.902687495070000 “o0 SITL(E)
TR —0.00?4323?3[)2?61?188(

dt

0

From:
Fat Inflatons, Large Turns and the #-problem

Dibya Chakraborty, Roberta Chiovoloni, Oscar Loaiza-Brito, Gustavo Niz,
Ivonne Zavala - arXiv:1908.09797v2 [hep-th] 27 Aug 2019
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4.1 Effective 4D action and cosmological equations

Our starting action is given by (see eq. (3.24))

M3

1
P]R4+

/d z/—g [ %Y Il —V(r,0) (4.1)

2), gi; 1s defined in (3.25) and the
.25), (3.31), (3.33)):

where the four dimensional metric is the FRW metric (2.2
full expression for the scalar potential is given by (see (3

V(r.6) = Vo +4mpTsH ' [F'? — rqgs] + 7 [O— + O4] . (4.2)
where vy = 472(2pqTy g, and (see (3.24),(3.25))

H

i g(?‘g + 3u?)? + (wl2q)? (4.3)
e 5 :
B [81 (9% — 2) p? + 16210g (9 (p* + 1)) — 9 — 16010g(10)] (4.4)
2 1 ‘ 3l ) 1
by =ap |5 —2log| 5 +1)|+2a |6+—5—2(2+3p")]log|1+— || cosf
p P p P

—|-%] (2—|—3p2) cosf. (4.5)

As we explained in the previous section, the coefficients ag, @y, b, are arbitrary, but small
(in [46] ay = 0). We have also introduced a constant piece Vj, which we tune in order
to downlift the de Sitter minimum of the potential to Minkowski. The reasons behind
are twofold. This term will encode any unknown physics that may shift these minima
to Minkowski. For example, due to the explicit stabilisation mechanism of the closed
string moduli, which we haven't included. Moreover, the recently proposed dS swampland
conjectures [5-7] exclude dS minima in string theory, if correct, while Minkowski minima
are allowed.

Finally, the four dimensional Planck mass, Mp; after compactification 1s given by (see
(3.1))

N2
4(27)3¢g, 0% 3g 0t

where we used that Vol (T"!) = 167* /27 and assumed that most of the volume comes from

M2 > kg Vol ( T“)/ H(y) ~ (4.6)

the throat, approximating H ~ L*/p*. For concreteness, for the cosmological solutions we
fix Mp to the lower bound.

N gs £ u  q| a ai by
(1000 | 0.01 | 501.961 | 50¢, | 1 | 0.001 | 0.0005 | 0.001 |
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(remember that p = r/3u)
ng=1—2e—n, r = 16¢

rir”_jn — 21.—114 &Ild HTH?:TT = .

u=150*501.961 =25098.05 Planck units

p =10.000284404565

i 5
=7

[81 (9p° —2) p* + 16210g (9 (p* + 1)) — 9 — 1601og(10)]

5/72(((((((81(9* 0.000284404565/2-2)* 0.000284404565"2+162 In(9*(

0.000284404565"2+1))-9-160 In(10))))))))

Input interpretation:
5
=7 (81(9 0.000284404565° - 2) - 0.000284404565” +
162 log(9 (0.000284404565% + 1)) - 9 — 160 log(10))

Result:
-1.49050231601219...

-1.49050231601219....

Alternative representations:

1
77 (B1(9 0.000284405° - 2) 0.000284405° +
162 log{9 (0.000284405% + 1)) - 9 - 160 log(10)} 5 =

5
— (-9~ 160 log@) logy(10) + 162 log(@ logy(9 {1 + 0.000284405% )| +

81 0.000284405° (-2 +9  0.000284405°)
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1
77 (B1(9 0.000284405° - 2) 0.000284405° +
162 log{9 (0.000284405% + 1)) - 9 - 160 log(10)}5 =

5
— (-9~ 160 log,(10) + 162 log,(9 {1+ 0.000284405° ) +
81 0.000284405° (-2 +9  0.000284405%))

1
77 (B1(9 0.000284405° - 2) 0.000284405° +
162 log{9 (0.000284405% + 1)) - 9 - 160 log(10)}5 =

5
7z (79 +160Liy(-9) - 162 Li(1-9 (1 + 0.000284405%)) +
81 0.000284405° (-2 +9  0.000284405%))

logyix is the base-b logarithm

Lipix) is the polylogarithm function

Series representations:

1
77 (819 0.000284405° - 2] 0.000284405° +
162 log(9 (0.000284405” + 1)) - 9 - 160 log(10)} 5 = -0.625001 +

o 111111 (- 1) - 11.25 (1 g 207k
11.25 log(8.) - 11.1111 log(9) + .
k=1

1
77 (8109 0.000284405% - 2) 0.000284405° +
162 log(9 (0.000284405% + 1)) - 9 - 160 log(10)] 5 =

argi9. —x)| argi10 —x
—D.ﬁzsﬂm+22.5m{g—}J-22.2222mlg—}J+

2 T
o0 (-1 (-11.25(9. - + 11.1111 (10 - x| x ™
0.138889 log(x) + ) 3 for 3
k=1
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1
75 (81(9 0.000284405° - 2) 0.000284405° +

162 log(9 (0.0002844057 + 1]) - 9 - 160 log(10)) 5 =
0.625001 + %5 {—ﬂrg[z'}; ZD}J lag[iJ— 11.1111 f—rg[m _ZD}J log[i]+
0.138889 log(zg) + 4:5 {%J logizo) - 11.1111 {
o (-1 (-11.25 9. -30)" +11.1111(10 - 50)") 55"

k

m oty

arg(l0-zg)

—J logizg) +
il

k=1
argiz)is the complex argument

|x] iz the floor function

i iz the imaginary unit

Integral representations:

1
— (8109 0.000284405% — 2) 0.000284405° + 162 log(9 (0.000284405% + 1)) -

2 -1.25+0.138889¢
9 - 160 log(10))5 = —0.625001 + [ dt
- S TCoinii+ne

1
75 (819 0.000284405° - 2) 0.000284405° +

162 log{9 (0.000284405° + 1]) - 9 - 160 log(10)) 5 = -0.625001 +
I~4‘w+y5.625 g g TS (g5 _ 0.987654 &7 PPV E s I(1 4 5)

—i w4y irl(l-s5)

ds

rix) is the gamma function

And:

0.001*((((2/0.000284404565"2-
21n(1/(0.000284404565"2)+1)))))+2*0.0005*((((((6+1/0.0002844045652-
2(2+3*0.0002844045652)In(1+1/(0.000284404565*2))))))))*cosPi +
0.001/2(2+3*0.000284404565"2)*cosPi
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1 _ 1 : 1
d, = aq [—2 — 2log (p_2 + 1)] + 2a4 [6+ i 2(2 +3p?%) log (1 +F)] cos f/

—i—E_)—zl (2 +3p%) cosf.
Input interpretation:
0.001

Dg[ + 1]] +2.0.0005
0.000284404565°

1
_2(2 +3-0.0002844045657 ) lag[l s D
' 0.000284404565%

(D.DDDEEﬁMSESz

b+
[ 0.000284404565°
0.001 5
(2 + 3 0.000284404565% ) cosir)

COos{m) +
2

logixiis the natural logarithm

Result:
12363.1...

12363.1....

Alternative representations:

1
0.001 [— =0 log(— + 1]]+
0.000284405° 0.000284405%

1
2 0.0005 [5 + ~2(2+3  0.000284405%) 1ug[1 s —D

0.000284405% 0.000284405°

1
cos(r) + ((2+3  0.000284405%) cos(m) 0.001 =
0.0005 cosh(—im (2 +3  0.000284405%) + 0.001 cosh(-im)
1
(5 w3 lcg[l + —][2 +3 .0.000284405% )+ ——— ] 3
D.DDDEET‘rDSz :

0.000284405°
0.001 (-2 103[1 i

2
5
0.000284405° ] 0.000284405° ]

1
0.001 [— =0 log(— + 1]]+
0.000284405° 0.000284405%

1
2 0.0005 [5 + ~2(2+3  0.000284405%) 1ug[1 s —D

0.000284405° 0.000284405°

1
costm) + > ((2+3 0.0002844057 | cos(r)) 0.001 =
0.0005 cosh(im) (2 + 3 0.000284405%) + 0.001 cosh(i )

1
(5 - 2log(a) lngﬂ(l + J[z +3 0.000284405%) + ———— J +

D.DDDESAfDEE 0.000284405°

0.001 [—2 logia) log, (1 -

2
4
0.000284405° ] 0.000284405° ]
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1
0.001 [— =5 log[— + 1]]+
0.000284405° 0.000284405%

1
2 0.0005 [5 + -2(2+3 D.CICIDZEEMDEE]- lug[l + —]]

0.000284405° 0.000284405°

1
costm) + > ((2+3 0.0002844057 | cos(r)) 0.001 =

0.0005 cosh(im) (2 +3  0.000284405%) + 0.001 cosh(im
1
['5 -2 lcg..[l + —] (2+3  0.000284405%) + ——————— J +
D.DDDESAfDEE ;

0.000284405°
0.001 (-2 1og,.(1 +

2
4
0.000284405° ] 0.000284405° J

coshix) is the hyperbolic cosine function

logyix is the base-b logarithm

i iz the imaginary unit

Series representations:

0.001 [ -2 lcg[

S S 1]]+
0.000284405°

1
~2(2+3 0.000284405%) 1ag[1 + —]]
; 0.000284405°

0.000284405°

2 0.0005 [5 A - E—
0.000284405°

1
cos(T) + 2 ((2+3 0.000284405° | cos(r)) 0.001 = 24726.2 -

LT

0.002 log(1.23631x107) +(12 363.1 - 0.004 log(1.23631 x 107)) 3"

e (2 k)!

0.001

ng[— i 1]]+2 0.0005
0.000284405°

1
[5 +——————— _2(2+3 D.DDDEEMDSEHDg[l + —]]cas[m +
0.000284405° : 0.000284405°

1
S ((2+3 0.0002844057) cos()) 0.001 = 24726.2 - 0.002 log(1.23631x 107 +

[G.DDDEEMDSZ

@ cas[% +z.;,}[}r —z,;.}k

'F )
(12363.1-0.004 10g(1.23631x107)) >’ =
k=0
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" 1]] +2 . 0.0005

0.001 ng[—
0.000284405°

[G.DDDEEMDSZ .
~2(2+3 D.DDDEEMUSEHDg[l —_ ]] cos(m) +
: 0.000284405°

[5 P S
" 0.000284405°
- (12 +3  0.000284405%) cos(m)} 0.001 = 24726.2 + 12363.1 Jy(m) —

0.002 log(1.23631 x107) - 0.004 Jg (m) log{1.23631 x 107) +
£
3 1) J5 ) (24 726.2 - 0.008 log(1.23631x 107))

k=1

n! is the factorial function

Jyiz is the Bessel function of the first kind

Integral representations:

0.001 1ag[— + 1]} +
0.000284405°

(D.DDDEEMDSE
-2(2+3 0.000284405%) lug[l +

2 0.0005 [5 + —]]
0.000284405°

. 0.000284405°
cos(r) + - ((2+3  0.000284405%) cos(r)) 0.001 = 37089.3 +

"1
j n(-12 363.1 +0.004 log(1.23631 x 107 )} sin(x t) dt — 0.006 log{1.23631 x 10”)
il

1
0.001 [— =5 lug[— + 1]]+
0.000284405° 0.000284405% .
2 0.0005 [5 4 ———————— _2(2+3 D.DDDEEMGSEHDE[I + —]]
0.000284405° ; 0.000284405°

1
cos(T) + 2 ((2+3 0.000284405° | cos(r)) 0.001 = 24726.2 +

Jﬂ"[- 12 363.1+ 0.004 log(1.23631 x 107} sin(t) dt - 0.002 log(1.23631x107)
2

2 1
0.001 [— =5 lag[— + 1H+
0.000284405° 0.000284405% .
2 0.0005 (5 +———————— _2(2+3 D.DDDEEMGSE}lcg(l + —]]
0.000284405° : 0.000284405°

1
costm) + > ((2+3 0.000284405°) cos(m) 0.001 =

“1.23631x107 ¢ (0.006 . _g
(— - 0.001 7wsin(8.0886x 107" x(-1+ t}}}d’t +

37080.3 +J s
1 t

1 1 sinir ta)
E.DSSExID'SJ J o dtz diy
o Jo B.0886x107% +
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Multiplying the two results, we obtain:
((-(12363.11119623* (-1.49050231601219))))

Input interpretation:
-(12363.11119623 - (-1.49050231601219))

Result:
18427.2458710970517941620437

Repeating decimal:
18427.2458710970517941620437

18427.245871....

~(199+18)+4*((-(12363.11119623* (-1.49050231601219))))

Input interpretation:
-(199 +18) +4(—(12363.11119623 »(-1.49050231601219)))

Result:
73401.0834843882071766481748

73491.98348....

We can to obtain, the following mathematical connection, with the previous equation:

3

72
2

— [81 (9p® — 2) p* +16210g (9 (p* + 1)) — 9 — 16010g(10)]

-(199+18)+4| X —qq {—2 —2log (i? + 1)] + 2a4 [G - % —2(2+3p%) log (1 - %)] cosf
p? p

p p

+%1 (2 + .‘3‘9?) cosf .

= 73491.98438 =

. 5 i
13 N exp {/dﬂ (—WP;-DP.;)} | Bp)ns +

/ [dX*] exp { / d (—%DK“DQ}{“)} | X X =0),
. . it o

—3927 +2
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=73490.8437525....

And:

(((5778+29+8)-11%((-(12363.11119623* (-1.49050231601219))))))

Input interpretation:
—((5778 +20 +8)-11(—(12363.11119623 - (-1.49050231601219)y))

Result:
196884.7045820675697357824807

196884.7....

=5 [81 (90" —2) p” +16210g (9 (p” +1)) — 9 — 1601og(10)]
2 1 _ i 1 ! 2 1
TR X {_Q ~ 2log (—2 4 1)] +2; [b L 0243010 (1 ; _2)] ot |
p P p p
\ +l?—)l (2 + 3,02) cosf . /

= 196884.704582...

that can be connected with another previous equation:

1 3 e, ST
(3571 +233+11y+ - |-|- = (2.33181 10 —]+
4 749 4006
3 -12 21,2 1 ¥N-
—— 41666 10" (2.33181 - 10 | [—J (1/3)
22 SN 4006

|
196884.3612355790262930818210234562962529826220937890171828...
196884.36

Thence:
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./
|

(952 —2) 2 +16210g (9 (2 + 1)) — 9 — 16010g(10]] \
2 1 1 |
~(5778+29+8)-11| X —q {—2 —2log (—2 + 1)] + 2a4 [B s = A2+ 3p?) log ( )] cos |
p p p?

—I—E_)—; (2 + 3p%) cos .

=196884.704582... =

1 3 1
[35?1+233+11++—[-[-—[2.33181 107! —]+
4 2T 4096
3 1
[—_ 4.1666 1077 (2.33181 m“}z][—]z]]"[l;m
= | 242 " 40096 _

\ /

196884.3612355790262930818210234562962529826220937890171828...
196884.36

Now, we have that:

Finally, the four dimensional Planck mass, Mp; after compactification 1s given by
(3.1))

| | U .'\'TH.Q
L B 1.1 WP H (4
M 2w VU ) [0 ~ g

From:

]
Nu*

Mg, Z k15 Vol ( T“}/ yTeESPw]

We obtain:
((1000*(50*501.961)"2)) / (((4*(2P1)"3*0.01*501.961"4))))
Input interpretation:

1000 (50 - 501.961)°
4@2m° - 0.01-501.961%
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Result:

1.000001060617684410186205575315043304529922624690292755028...

1.000001060617...

Alternative representations:
1000 (50  501.961)* 1000 - 25098.1°

4277 0.01 501.961% 0.04 501.961% (360

100050 501.961% 1000 - 25098.1°

4¢2m®0.01 501.961* 0.04 501.961* (-2 ¢log(-1p°

100050  501.961% 1000 - 25098.1°

42x)7°0.01 501.961* 0.04 501.961* (2 cos™'(-1))?

Series representations:

1000 (50 501.961%° 0.484474

42 m° 0.01 501.061% _[---w (=1t ]3
k=0 142k

1000 (50 501.961% 3.875790

4@2m°0.01 501.961%

[_l s :’L?:l {gk_k]]

1000 (50 501.961% 31.0063
3 F 3
4277 0.01 501.961 [w 2{:_&5“]]

k=0 2k

()
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logixiis the natural logarithm

i iz the imaginary unit

1 ; ’ i .
(x11is the inverse cosine function

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



Integral representations:
100050 - 501.961)° 3.87579

4@2n 0.01-501.961%  (f= Ly’

]
1+

1000 (50 - 501.961)* 0.484474

3 F. S N R 3
4(2m7°0.01 501.961 [Jnl‘fl‘tz ‘”]

1000 (50 501.961)° 3.87579

3 4 "o ST 13
4277 0.01 501.961 [JD '-%”En}

From the inverse, we obtain:
1/(((((1000*(50*501.961)"2)) / (((4*(2P1)"3*0.01*501.961"4))))))

Input interpretation:
1

1000 (5050 1.9615°
4izm? 0015019614

Result:
0.099098030383440408493180011324995557295649069784680765221 ..

0.99999893938344. ... result that is a good approximation to the value of the
following Rogers-Ramanujan continued fraction:

e_% eV
NG =1- R =0.9991104684
-p+1 1+—e‘3”‘/§
1+3 ¢54\/5_3 -1 oS
e—4m/§
1+
1+...

Alternative representations:
1 1

1000 {50 - 501.061)° 1000 - 25008.12
423001 5010614 0.04 5010814 (36043
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1 1

1000 (50 - 501.961)° 1000 - 25 09812
42md 001 so10614 0.04 5019614 (-2 lagi-1)°

1 1

1000 (50 501961 1000 25098.12
42m8001 s01.061% 0.04 - 501.961% (2eos™1-1))3

logixiis the natural logarithm

i iz the imaginary unit

-1 ; ’ i .
cos (x)isthe inverse cosine function

Series representations:

1 RS R
= 2.0641
1000 (50 - 5019617 L‘Z 1+2k

=
42?001 501961

3
1 By gt
— 0.258012 —1+Z
1000 {50 - 501.961)° = 2k
4zm? 001 5019614 B ]
3
1 ® 2% (-6+50k
~ 0.0322515 2—+}
1000 {50 - 501.061)% o 3k
4izm?001 501061% [k J

Integral representations:
1

w1 2
= 0.258012 [j d’[‘]
1000 (50 - 501.961)2 o 1+#

4i2nf 001 so1e61d
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1

1000 (50 - 501.961)°
42 mn?001 50190614

1

1000 (50 5019617
4izmfonl so1e61%

= 0.258012 [

For this other values:

vy ——— 7
5 2.(:541” 'Vi1_# ﬁ:r}
Jo

oo SITI(H) 3
I d i‘]
0 t

N g 7.

u

q ay

aq

by

(1000 [ 0.01 | 501.961 | 50¢, | 1 | 0.001 [ 0.0005 | 0.001 |

(remember that p = r/3u)

n; —1—2€-—1;

r = 16€

‘:-Tni.ﬂ — 456.70? E].]fld Hﬂ‘l'éﬂ. —= 33ﬂ_.

u=>50*501.961 =25098.05 Planck units

p=456.797/(3*25098.05) = 0.00606683254940788892

we obtain:

5/72(((((((81(9* 0.006066832549/2-2)* 0.006066832549/2+162 In(9*(
0.006066832549°2+1))-9-160 In(10))))))))

Input interpretation:

5
5 (8109 0.006066832549° - 2) - 0.006066832549° +
162 log(9 (0.006066832549 + 1)) - 9 - 160 log(10))

Result:
~1.490502255050. ..

190
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-1.490502255050...

Alternative representations:

1
75 (81(9 0.00606683° - 2) 0.00606683° +
162 log(9 (0.00606683° + 1)} - 9 — 160 log(10)| 5 =

5
= (-9 - 160 log(a) log,(10) + 162 log(a) log,(9 {1 + 0.006066837 ) +

81 0.00606683" (-2 +9  0.00606683°%))

1
77 (B1(9 0.00606683° - 2) 0.00606683% +
162 log(9 (0.00606683° + 1)) - 9 — 160 log(10)} 5 =

5
= (-9 - 160 log,(10) + 162 log,(9 (1 + 0.006066837)) +
81 0.00606683" -2 +9  0.00606683%))

?_12 (81(9 0.00606683" - 2)0.00606683" +
162 log(9 (0.00606683° + 1)) -9 - 160 log(10)}5 =
?5—2 (=9 + 160 Liy(-9) - 162 Li1(1 - 9 (1 + 0.00606683%)) +
81 0.00606683" -2+ 9  0.00606683°))

Series representations:

1
77 (819 0.00606683° - 2) 0.00606683% +
162 log(9 (0.00606683° + 1)) - 9 - 160 log(10)} 5 =

_0.625414 + 11.25 log(8.00033) - 11.1111 log(9) +
o 111111 (-2 ~11.25 (-1 ¢ 20748k

R o
2 c

k=1
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logyix is the base-b logarithm

Lipix) is the polylogarithm function



1
75 (81(9 0.00606683° - 2) 0.00606683° +
162 log(9 (0.00606683° + 1)) - 9 - 160 log(10)} 5 = —0.625414 +

arg(9.00033 - x arg(10-x
22.51,% 2 : } —EE.EEEEIHIE—}J+D.13888910g[x}+
Fiy

(-1 (-11.25 9.00033 - x* +11.1111 (10 - x| x*

k=1

T

1
77 (8109 0.00606683° - 2) 0.00606683° +
162 log{9 (0.00606683° + 1)) - 9 — 160 log(10)] 5 =

—+ '.:l.rg{g—":":":l33 ] +argizg )
-0.625414 +22.5ir |- ! o
2
()
—m+arg| — |+ argizg)
22.2222ix |- 0 +0.138889 log(zq) +

2

i (-1 (-11.25(9.00083 - 5)* + 11.1111 (10 - z0)* | 25"
k

k=1

argizis the complex argument

|x] iz the floor function

i iz the imaginary unit

Integral representations:

1
77 (819 0.00606683° - 2) 0.00606683° +

162 log(9 (0.00606683° + 1)) -9 - 160 log(10)} 5 =
000033 —1.24050 + 0138880 ¢
0.625414 + J

1 (-0.111074 + )t

1
77 (B1(9 0.00606683° - 2) 0.00606683° +
162 log(9 (0.00606683% + 1)) - 9 - 160 log(10)) 5 = -0.625414 +

f.-w 5.625 x 97 g7 2079%5 (g5 _ . 087654 &2 07 =) r(—s)? T(1 + 5)

—q'\x.+]r !.?Tr[l—.s}

ds for -1
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And:

0.001*((((2/0.006066832549"2-
21n(1/(0.006066832549/2)+1)))))+2*0.0005*((((((6+1/0.0060668325492-
2(2+3*0.0060668325492)In(1+1/(0.006066832549"2))))))))*cos33Pi +
0.001/2(2+3*0.006066832549"2)*cos33Pi

Input interpretation:

1
01 [ - 1ug[ + 1]] +20.0005
0.006066832549° 0.006066832549° i
[5 + ~2(2+3-0.006066832549°) Lag[l + ]]
0.006066832549° ' 0.006066832549°

1
cos(33) x + (2 +3 - 0.006066832549%) cos(33)

logixis the natural logarithm

Result:
53.1861...

53.1861...

Alternative representations:

1
1[— _zlng(— +1]]+
0.00606683% 0.00606683°

1
2 0.0005 [5+ _2(2+3 D.DD&D&&EBZ}lcg[1+ —D

0.00606683° 0.00606683°

1
cos(33)m+ - (2+3 0.00606683%) 0.001 cos(33)x =
0.0005 r cosh(-33 (2 +3  0.00606683°) + 0.001 x cosh(-335)

[5 _2 lag[l + ][2 +3  0.00606683%) +

B S — = A
D.DDEDEE&EBE 0.00606683° J

0.001 [-2 log[l +

2
0.00606683° ]+ 0.00606683° J

_2lo (— 1]]
J 0.00606683° Sl

1
~2(Z43 D.DD&D&&EBZHGg[l + —D
: 0.006066837

X e
0.00606683%

2 0.0005 [5 FI -
0.00606683°

1
cos(33)m+ - (2+3 0.00606683%) 0.001 cos(33)x =
0.0005 r cosh(337)(2+3 0.00606683%) + 0.001 x cosh(33 5

[5-21cg[m1agﬂ[1+ (2+3  0.006066837) +

a.aoﬁaﬁ%aaz} 0.00606683° J+

0.001 (— 2 logia) log, (1 -

2
0.00606683° J+ 0.00606683% }
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A NPT, | [— +1]]+
[G.DDEDEEEBZ lg 0.00606683°

1
2 0.0005 [5 + _2(2+3 D.DD&DEEESZ}IQg[l + —]]

0.00606683° 0.00606683°

1
cos(33) 7+ _ (2+3 - 0.00606683) 0.001 cos(33)x =
0.0005 7 cosh(33 ) (2 + 3 0.00606683%) + 0.001  cosh(33 )
1
(5 _2 1ag,(1 + —][2 +30.00606683%)+ — ] ‘
D.DDEDE{:EBE '

0.00606683°
0.001 (—2 log, (1 -

2
+
D.DD&D&&EBZJ a.aoﬁaﬁﬁaaz]

coshix) is the hyperbolic cosine function

logyix) is the base- b lagarithm

i iz the imaginary unit

Series representations:

1[— = lag(— +1]]+
0.00606683° 0.00606683°

1
2 o.ooos(m _2(2+3 5.005055332}1ag[1+—]]

0.00606683° 0.00606683°

1
cos(@3)x+ > (2+3 0.00606683%) 0.001 cos(33) r =

© (1089 x(27.1761 - 0.00400022 log(27 170.1))
54.3383 - 0.002log(27170.1) + ) | A E i g J

k=0

1
1 [— =) lng(— + 1]]+2 0.0005
0.00606683° 0.00606683°

-2(2+3 0.00606683%) lag[l + D cos(33)r+

S —

i ( 0.00606683° 0.00606683°

- (2+3  0.00606683%)0.001 cos(33)x = 54.3383 - 0.002 log(27 170.1) +
o cas[k—” +z.;.}[33 —z.;.}k

r(27.1761 - 0.00400022 log(27 170.1)) Z

k=0

k!
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1
S — 1]]+2 0.0005
0.00606683°

_2{2+3  0.00606683%) 1ag[1 .

1 (— ~21o [
0.00606683° J

(P——— L) cosan s
0.00606683° 0.00606683°

1

5 (2+3 D.DDEDEEEBZ} 0.001 cos(33)x = 54.3383 + 27.1761 x J(33) -
0.002 log(27 170.1) - 0.00400022 7 J5(33) log(27 170.1) +

L)

3 (-1 7 J,(33) (54.3523 - 0.00800044 log(27 170.1))
k=1

n! is the factorial function

Jniz) is the Bessel function of the first kind

Integral representations:

T S [— +1]]+
(ﬂ.oaﬁaﬁﬁaaz J 0.00606683°

1
2 0.0005 [5 ————————— _2(2+3 D.DDEDEEEBZHDg[l + —]]
0.00606683° ' 0.00606683°

1
cos(33)r+ 5 (2+3 D.DD&D&&ESZ} 0.001 cos(33)xr = 54.3383 +

“33
jﬂ 7 (—27.1761 + 0.00400022 log(27 170.1)) sin(t)dt — 0.002 log(27 170.1)
2

-2lo [— + 1]] +
$ 0.00606683°

1
~2(243 D.DD&DE&EBZ}lcg(l E —]]
: 0.006066837

X e
0.00606683%

2 0.0005 (5 FI S
0.00606683°

1
cos(33)r+ B (2+3 D.DDE:DE:E:EBZ} 0.001 cosi(33)m =

"1
54.3383 +27.1761 x + J m(-896.813 +0.132007 log(27 170.1)) sin(33 t) dt -
0

0.002 log(27 170.1) - 0.00400022 r log(27 170.1)
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1
ogl ———— l]}
g[D.DDEDEfiEBZ il

1
~2(2+3  0.006066837) lug[l + —D
: ' 0.00606683°

[ﬂ.oaﬁaﬁﬁsaz

2 0.0005 [5 .
0.00606683°

1
cos(3)r+ - [2 +3 =0, DDEDE&BBE}D 001 cos(33)m =

27170.1
0.132007 [411 631 +205.869 = + 7.57534 I

-0.002 - 0.00400022 7 — 0.0330085 r t sin(-0.00121461 + 0.00121461 t)
t

dt +

"1 sin(33 tz)
D.DDDDE&SD&SJ
o Jo 0.0000368065 +t

dito di’l}

Multiplying the two results, we obtain:
(-2207+199+89)+12*(53.1860546717078120379056 * -1.490502255050)"2
Where 2207 and 199 are Lucas numbers, while 89 is a Fibonacci number

Input interpretation:
(-2207 + 199 + 89) + 12 (53.1860546717078 120379056 (- 1.490502255050))°

Result:
73493.28015137826735292028933722943158470896857611755023431...

73493.28015...

Thence, we have the following mathematical connection:

81 (9p* — 2) p* + 162log (9 (p* + 1)) — 9 — 160 1og(10)
-2207+199+89)+12 X —ay {% — 2log (iﬂ + 1)] + 2a4 [G + % —2(243p%) log (1 + p_lz)] cosf
P '

+%l (2 4+ 3p2) cosf .

=73493.28015... =

196



/13 N exp Ulfi"r}(—ﬁPiDP«;)} | Bp)ys n \
= —3927+2 k / [dX“]L\xp{‘/d& (.—ﬁyxmﬁﬂ)}m“‘x* 0&)
=73490.8437525....

From the simple multiplication of the two results, we obtain:
(53.1860546717078120379056 * -1.490502255050)

Input interpretation:
53.1860546717078120379056 - (- 1.490502255050)

Result:
-79.27393442539308127719983287902328

-79.273934425...
And from the following algebraic sum:
-(-53.1860546717078120379056 -1.490502255050)

Input interpretation:
—(-53.1860546717078120379056 - 1.490502255050)

Result:
54.6765569267578120379056

54.6765569... near to the Fibonacci number 55
And:

-7/10"3+(-(53.1860546717078120379056 * -1.490502255050))*1/9
where 7 is a Lucas number

Input interpretation:
7 o
5 Y -(53.1860546717078120379056 - (- 1.490502255050))

Result:
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1.6186029934945. .
1.61860299...

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

Fig.1 — Ramanujan mock theta functions (values)

Now, we have also these other results concerning the Ramanujan mock theta

functions:
R=-1.08185; R=1.08753454; R=1.08094974: SUM =R, =1.08663428

R, =-4267.24; R.=6.5960861587 * 10%

Ry =-1.0058343895 * 10%; R.=-5.74968 * 10*°; R;=-4.9290621621 * 10°;
R, =4.04237000433962 * 10™*; R, =3.0773505768788923 * 10";

R, =-0.0818160338; R,=-2498279529: R, =-0.07609064; R, =0.923910279;
R,=33021.1005; R,=-2122.1867; R,=1.63161 * 10, R,=9.39267 * 10"/,

R,=-0.0814135...; R;=-1.0061571663...; R,=0.924340867458.

Table 1
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m d g S m | Ly d 5 Sen
106883 12.1904 | 12.5664 | 42987519 17.5764 | 17.7715
3 21296876 | 16.8741 | 17.7715 6 2 40443921875 | 24.4233 | 25.1327
842609326 | 20.5520 | 21.7656 3 | 8463511TU3277T | 29.7668 | 30.7812
139503 11.8458 | 11.8477 2/3 7402775 15.8174 | 15.6730
4 69193488 | 18.0524 | 18.7328 7 15/3| 33934039437 | 24.2477 | 24.7812
GO28824200 | 22.6580 | 22.6954 8/3 1 16053652012291 | 30.4615 | 31.3460
20619 9.9340 | 9.3664 1/3 278511 12.5372 | 11.8477
5 86645620 | 18.2773 | 18.7328 8 |4/3 | 13996384631 |23.3621 | 23.6954
24157197450 | 23.9078 | 24.7812 7/3 1 15400406113385 | 30.5563 | 31.3460
Tal Degeneracies, microscopic entropie d semiclassical entropies for the first fow valuss o

M anc
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