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Abstract

In this paper, we analyze some integrals linked with the MRB Constant (Marvin Ray
Burns Constant). We describe the new possible mathematical connections with
various parameters of Ramanujan’s mathematics and several equations concerning
some sectors of String Theory
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We now let's take a cue from the following integral

Log[t]

1 co e ¢t
CMRB:—ZiJ Im[ , , dt, xecC.
A _e(-int) o Emt)

We perform the following calculations:

[-2*T*Integrate[ Im[EA(x + Log[t]/t)/ (-EA((-D)*Pi*t + x) + EA(I*Pi*t + x))]]]

Indefinite integral
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P g s ITbx 2imt

=1l4+e

logix) is the natural logarithm
Im(z) is the imaginary part of 3
i is the imaginary unit
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Imaginary part

Contour plots
Real part




Imaginary part

Alternate forms

ix Re[wi’? cse(rt)

—2r'xI[I1[

fi:rt ‘:'IIE'
(~1+em)(1+e™)
Cs5C(X) is the cosecant function

Re(z) is the real part of 2

Alternate forms assuming t and x are positive

. fi:rt
—2fﬁx1m[—]

-1 +E2i.-‘rt

iVt xRe(csc(r )

Alternate form assuming t and x are real

t
r'z'\!/t_z X cse(mt) cns[arfi ) ]

arg(z) is the complex argument



Dividing the MRB Constant by the following alternate form:

f:’:rt {III'T

(~1+ e (1+e7)

=2ixIm

we obtain:

(MRB constant)/(-2 i x Im((e/(i t t) tA(1/£))/((-1 + eA(i b)) (1 + e/N(i Tt )))))

Input
~ CMRB
ime b—
2ixIm e~ Vr ]
. [{_I_I_PJJT!:H.]._I_FJJTI]

Im(z) is the imaginary part of 2
Cwpp is the MRB constant

i is the imaginary unit
Exact result
i CMRB
LAt '-{"T ]

{_1+FJIJT!H.1+FI.JT!]

2Xx Im[
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Imaginary part
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Alternate forms

i Cyep

x Re[{f'? csc[:rt}]

i CMRB
PJ'.IT! "{"T ]

_1+P21..|T!

lem[

Alternate form assuming t and x are positive

it Cyps

X Re(cscimt))

C5C(X) is the cosecant function
Re(z) is the real part of 3



Alternate form assuming t and x are real

(i CMRBJ/
. 2
. ; z1)-1icos(x )
sinfrt [ sSinS{x ) + {COS T L)
2 x 2t tz CDS[HFEEEJ] (wt) sin? (o) Hcosirri-1%  sin®(xo)+cosirn-1)2
sin®(mt) + (cosimt) + 1)%
sin(mt) (cos(mt)+ 1)
+
(sin®(m t) + (cos(m t) — 1)?) (sin®(m t) + (cos(r t) + 1))
.
F ati=licosixt)
cos(mt) + 1 [ Szl 4 oSt
2_,’{ tz Sm[ﬂrgifl] ( (7 t) ) slnzfmn{ms{m]—hz slnz-rn-t]+{c\us{m:|—1:|2
sin®(mt) + (cosimt) + 1)*
sinzirr t)
(sin®(mt) + (cos(m t) — 1)%) (sin®(m t) + (cos(w t) + 1))
argiz) is the complex argument
Roots
(N0 TOOES ex1st)
Derivative
o Cwmrs B { CMRB
i . LAt {"x_ ] 5 [ F.‘n:{q ]
2ixIm . . 2 x=Im| ——=—
[{_I_I_FJJT!:H-I_I_FJJT!] _1+F21.|T!
Indefinite integral
i |. . -
IMTB_, — dx = i DE{J.VJH{-:T{FB constant
e Vit e Vot
o 2xl [— a1 [—]
L -:—I+r‘”!:|-:l+r‘”‘r:|] " “14e2dTE

(assuming & complex-valued logarithm)

logix) is the natural logarithm
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From the exact result

i CvRB

imelr ]
2xIm . :
[{_I_I_FJ.IT!H]-_I_FJJT!]

for t =-5, we obtain:
(i MRB const)/(2 x Im((e/(i  -5) tA(1/-5))/((-1 + eA(i T -5)) (1 + eA(i 1t -5)))))

Input
i CMRB

2 % Im E,J.'.IT—EJ:—'IJ'E.
{_1+FJ .IT—5H1+FJ .IT—5:|

Im(z) is the imaginary part of 2
i is the imaginary unit
Cpapp is the MRB constant

Exact result

(1 )= ) oo

&

2x1m[5%]
v

t

3D plots
Real part
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Imaginary part

Alternate forms

i sinh(5) Cypp
X Im[,_%]
Vi

Ii[.E'E - l}l[l+£5}lch,1m3

267X Im[gi]
Ve

2 3

- +£4}[l+f+f2

ife-1)(l+e)(l-e+e + e + &) Curn

szxIm[%]
=

t

sinhix) is the hyperbolic sine function

Alternate form assuming t and x are positive
o
e is complex infinity
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Expanded form
., 5 .
i e CMRB ~ i CMRB
ZxIm[S%] 2f5x1m[5%]
*."; ‘-"t

Alternate form assuming t and x are real

i [f‘ 10 _ 1:| l'u'\g' t2 CSC[ E‘;{L”l:l CMEE

2e° X
arg(z) is the complex argument
Csc(x) is the cosecant function
Roots
[T10 TOH0LES
Derivative
. , 10
il i CMEE £ [f = lj CMeB
: in-5 15 -
X1 o x Im[ L —— 2¢° x> Im| -
(=14’ 777 ) {14 77 E"t_
Indefinite integral
, 1] 14 5.
’{'1',5 H.l',S jr Cmnn ile®-1)(1+e”)logo Cvps ..
- = CONsLal
. zx[m[‘—] zr5[m[‘—]
VT o

(assuming & complex-valued logarithm)

logix) is the natural logarithm
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From:

i CMRB

dmt !I'_
ZxIm( e’ vy ]

{—1+r””:|{1+r””:|

we observe that:

(i MRB const)/(2 x Im((e/(i t -5) tN(1/-5))/((-1 + eA(i 1t -5)) (1 + eA(i Tt -5))))) = -(i (-
1 - 1/eA5) (1 - 1/eA5) eA5 MRB const)/(2 x Im(1/tA(1/5)))

Input
i CMREB '[_l_ r_15][l_ %JFECMRB
L1515 - ]
2x Im({_w 5| Lee) ”‘51] 2x Im( 5—_]
| n ! Vi
Im(z) is the imaginary part of 3
i is the imaginary unit
Cipe is the MREB constant
Result
True

Multiplying both the sides by
(2 x Im((eM( m -5) tA(1/-5))/((-1 + eN(im -5)) (1 + e/N(i m -5)))))

we obtain:
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(i (-1 - 1/eA5) (1 - 1/e5) eA5 MRB const)/(2 x Im(1/tA(1/5))*(((2 x Im((e/(i 7 -5)
AL-5DA(-1 + eA(in-5)) (1 +eMin-5))))) )

Input

_ffﬁ—ﬁ t_—ll.-E
- [lem[ — —
ExIm(—l] [—1+.ff"—5“1+_f:,._5j

Im(z) is the imaginary part of
i is the imaginary unit
Chpe is the MREB constant

Exact result
i CMRB

Decimal approximation
0.187859642462067120248517934054273230055903094900138786172004684. .

r

(using the principal branch of the logarithm for complex exponentiation)

Alternate complex forms

G o) 05

Approximate form

(im)2
€ CMRE

Polar coordinates

I = CMRrB , =

Cwmre = 0.187859642462....
0.187859642462... = MRB Constant
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Now, we verify the following integral:

] log (t)
1o e t eint
— 9 ~
CMRB_ 21.[ S 0 2imt dt
1 —e +e

indeed, we obtain:

-2 I*NIntegrate[ Im[(EA(I*Pi*t + Log[tl/t))/(-1 + EA((2*])*Pi*t))], {t, 1, 10A7 I},
WorkingPrecision -> 20]

Input

ol mr+loglnt

(21wt

~2i Nlntegratellm
=1+

], it 1, 107 i}, WorkingPrecision - 20

logix) is the natural logarithm
Im(z) is the imaginary part of =
i is the imaginary unit

Computation result

ol x t+logie)t

(2ilmt

=2i Nlntegratellm[
=l+e

], It 1, 107 i}, WorkingPrecision - 20| =

SlowLarge t

Decimal approximation
0.187856020007389086939 +

1.8785602000739 x 10°% i
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Alternate complex forms

0.187856020007390026219
(cos(1.00000000000000 x 10" + { sin(1.00000000000000x 10”7 )

7.
0.187856020007390026219 ¢ - TTP00000000.I0 S

Polar coordinates
r = 0.187856020007300026219 , 6 = 1.00000000000000 = lD_'?

0.1878596020007390026219 =~ MRB Constant

From which, after some calculations:

4+MRB const + (((64*5+4)*1/((-2 I*NIntegrate[ Im[(EA(T*Pi*t + Log[t]/t))/(-1 +
EAN(2*¥D)*Pi*t))], {t, 1, 1077 1}, WorkingPrecision -> 20]))))

Input

4 4 Cppp + (64 <5+ 4)
1

2i Nlntegratellm[

g mEHlogleyt

], It, 1, 107 i}, WorkingPrecision - 20

e
_1+r.21_-:r!

logix) is the natural logarithm
Im(z) is the imaginary part of =
Crape is the MRB constant

i is the imaginary unit
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Computation result

4 + Cypp +
B4 54+ 4

2i Nlntegrate|1m[

ol T t+logityt -

], {t, 1, 107 ¢}, WorkingPrecision - 20

-
_1_“,,21,-;1!

SlowLarget

Decimal approximation
1728.91299747542912354 —
0.0001724725137833

Alternate complex forms

1728.91299747543772628
(cos(—9.975777499223 x 10 °) + i sin[—9.975777499223 x 10™°))

_g .
1728.91299747543772628 ¢ 0/ #99223x107

Polar coordinates
r = 1728.91299747543772628 . f=-9.975777499223% 10 "

1728.91299747543772628

This result is very near to the mass of candidate glueball fo(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. (1728 = 8 * 3°) The number 1728 is one less than the Hardy—Ramanujan
number 1729 (taxicab number)
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and again:

((4+MRB const + (((64*5+4)*1/((-2 I*NIntegrate[ Im[(EA(I*Pi*t + Log[t]/t))/(-1 +
EAN(2*¥D)*Pi*t))], {t, 1, 1077 1}, WorkingPrecision -> 20]))))))\1/15

Input

4 4 Cppe + (64 <5+ 4)

1
- RETRE TG - . .
2 NIntegratelIm[T], {t, 1, 10" i}, WorkingPrecision - 20
N
(1/
15)
logix) is the natural logarithm
Im(z) is the imaginary part of 3
Chpe is the MREB constant
i is the imaginary unit
Computation result
4 + Cppg +
b4 54+ 4 N
B oA T Hlogityt

2 Nlntegratellm[ ] it 1, 107 i}, WorkingPrecision - 20

_1+r':21:lfr!

(1/15) = SlowLarget

Decimal approximation
1.643809714214959302521 -

1.0932186640047 x 1072 i
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Alternate complex forms

1.643809714214959338873
(cos(~6.6505183328156% 10 ) + i sin|- 6.6505183328156 x 10"~ )

g .
1.643809714214959338873 ¢ -0°07183328156x1077

Polar coordinates
r = 1.643809714214959338873 . 0 =-6.6505183328156% 10"

2

1.643809714214959338873 ((2) = %:1.6449 34... (trace of the instanton shape)

1/27(3+MRB const + (((64*5+4)*1/((-2 I*NIntegrate[ Im[(EA(I*Pi*t + Log|[tl/t))/(-1
+ EA(2*D)*Pi*t))], {t, 1, 1077 I}, WorkingPrecision -> 20])))))

Input

1
—3+C + (64 5+ 4)
97 MEE

1

2 Nlntegrate|1m[

gl T t+logit)t

], {t, 1, 107 ¢}, WorkingPrecision - 20

oy
_1+r.21_-:r!

logix) is the natural logarithm
Im(z) is the imaginary part of
Cpapp is the MRB constant

i is the imaginary unit
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Computation result

1
— |3+ +
27 MREE

Bbd 544

2i Nlntegratellm(

gt mtHlogityt

), {t, 1, 107 i}, WorkingPrecision - 20

12t
SlowLarge
t

Decimal approximation
63.996777684275152724 -

6.3878708808628 x 107° i

From the decimal approximation, we obtain:
(63.996777684275152724 -6.3878708808628 x 10/-6 i)A\2+1/2
Input interpretation

1
(63.996777684275152724 ~ 6.3878708808628 - 10°° i)” + 5

i is the imaginary unit

Result
4096.0875539704973744 . .. —
0.00081760630527686300356. .. §

Alternate complex forms

4096.0875539705789742
(cos(~ 1.9960664768611x 107 | +  sin(- 1.9960664768611 x 10 )
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7.
4096.0875530705780742 ¢ 1.906066476861 11077 &

Polar coordinates
r = 4096.0875539705789742 ., f=-1.9960664768611x10

4096.0875539705789742 =~ 4096 = 64°

We now let's take a cue from the following integral

oo g(-0
CMRB = Re f dt|,
0 sin(xf) cos(nf)i + sin(x 1)

we perform the following calculations:
NiIntegrate[ g[-t]/(Sin[Pi*t]*Cos[Pi*t]*I + Sin[Pi*t]A2), {t, 0, I*Infinity}

Input

j o g(-t)
0 sin(rt)cos(mt)i+sin(wt)

dt

j o g(-t)
0 sin(wt)cos(mt) i+ sin(wt)

dt

integral (((-1)"x (1-(x+1)A(1/(x+1)))/(sin(m t) cos(m t) i + sinA2(m t)))) dt

Indefinite integral

dt =

(—131[1— VxEl ]
] sin(zt)cos(xt)i+sin*(xt)

41 logisin(mt))
t'lf—ljx[1+‘~.fx+ 1 - l](g—+ t't]
)
logix) is the natural logarithm
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i is the imaginary unit

3D plots

Real part
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Imaginary part
1 -2

Alternate forms of the integral

(1™ ("Vx+ 1 - 1)t - ilog(sinGrt))

n

i (—1)"+12 [“«f' x+1 = 1) (rt - ilog(sinr )

n

I{}g[l i [E-;‘m _fm:})
i(-1" [“w“] x+1 - 1] it+ = constant

n

Expanded form of the integral

x+1
x+ : _l.r 1 I_ . "
(= (1) VRTT eyt oYX+ 1 logGintr )

n
i (—1)" log(sin(m t))

constan
m
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Alternate forms assuming t and x are positive

TS [-"*}e‘x +1 - 1] (mt — i log(sin(m t)))

n

: x+1 ,
i X i@ ™ W x4 1 log(sin(nt o' T log(sin(m t
tL—fI"x:I mnf‘”ﬁf b gsin(x ”—!F gsin(r t))

Fi) Fi)

Series expansion of the integral at x=0

i 1 in(mt
X|-t+ £ log(sin(x 1) JJ]+ D[xz_]
k)

(Tavlor series)

Series expansion of the integral at x=0

&

ilogisinir )
ITX [ ngI:XJ [

o))

From:

¢ ("Vx+1 - 1)(xt - i log(sin( 1))

n

we obtain:

-(eNimx) ((x+ DAM1/(x + 1)) - 1) (m t - i log(sin(m t))))/nt
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Input

ANy el -1 (mt —ilog(sin(mxt)))
g

n

3D plots
Real part

r 05-2
0.0 ey
3

Imaginary part

logix) is the natural logarithm
i is the imaginary unit
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Alternate forms

o (VAT ~1)(nt - itog(L (e 7))

i

¢t —ilogsingrt)) " * VX T1 (xt - ilog(singrt))

F) Fi)

Expanded form

e Vxr1 log(siniwt)) ie' ™" log(sin(zt))

¥ ¥

Y | .
f[—-f‘“'r]l Hm +te ™ ¢

Root for the variable x

x=0

Series expansion at x=0

elta ilog(sin(ntjj]+ D[xz_]
ki)

(Taylor series)

Series expansion at x=0

X X
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Derivative
o[ e (“«.‘fx +1 = 1) (rt — ilog(sin(r t))) 1
P T o+ 12

me(_“m_ ;H(Hm_ 1] (X + 1j2+ le X+ 1 log(x + lj)

(mt —ilog(sin(mxt)))

Alternative representations

Pl [“«.ﬁl x+1 = 1)rt - ilog(sin(r )

i

(wt —ilog, (sin(xt))) e ™ (— 1+ “wfx 1+x ]

n

ANy el -1 (mt —ilog(sin(mxt)))
g

n

(mt — i (log(a) log, (sin(m t)))) e’ ™ [— 1+ 1+\“x l+x ]

n

pES [“w,fl X+1 - 1] (mt - ilog(sin(mt)))

n

27 (“Vx+1 —1)(nt - ilog_(sinz 1))
Y g .

)

logrix) is the base- b logarithm

Series representations

Pl [“«.ﬁl x+1 = 1)rt - ilog(sin(r )

F
T+4x kK k ke
(_1+ "'I1+X](EN=0 "_{HL] (J’i’f+ { Em=1 (=11" (-14sinim e} ]

k! k

n
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e ("Vx+1 - 1)t - ilog(sin(r t))
g

k

n
1+x 1R (14 k X X
0 (<10 VT x ) (e 4 i, RIS a2

k k!

m
for sin(mwe) I

ol [“«J‘ x+1 - 1] (mt - ilog(sin(m t)))

T
[ 1+ q.,f1+x] Z ':”“ mt—ilog(—1+sin(rt)) +
& -1 —1 £y %
"E( J { +Sl[1(?f ) for SinGr )
k=1 k

n! is the factorial function
|z| is the absolute value of 2

Integral representations

JES [“\,f' x+1 - 1] (mt —ilog(sin(mt)))

(14 m]( ( faneo L )

n

P [“{Fx +1 = 1)(rt - ilog(sin(r 1))

Y
piT [_1 + V1iex ] (wt—ilog(mt [lcostmtr)dr))

i

P [“{Fx +1 = 1)(rt - ilog(sin(r 1))

kil
2B o
: 1+x - ST = )4 5)
(=14 V1sx||nt—ilogl-tiva t [ty e ds
4 =i oty 32 .
- o1 3 L)

n
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Multiple-argument formulas

JES [“w.,fl x+1 - 1) (mt —ilog(sin(mt)))

n
(=1t [— 1+ H\Jx l+x ] (mt = ilog(sin(mt)))

T

P [“{Fx +1 = 1)(rt - ilog(sin(r 1))

el (— 1+ Hm] (wt—ilog(3sin(%) -4 sin({ Z*)))

T

¢ ("Vx a1 -1)(xt - ilog(sin(r )

) sin( =)

xi

n
el [—l+ "y l+x][nt—flog[2cos[

T

from:

¢ (nt —ilogsinrt)) €™* Vx+1 (xt - iloglsin(rt)

n Y

forx=-0.5 and t=1.5

(er(i m*-0.5) (m *1.5 - i log(sin(n*1.5))))/m - (eN(i m *-0.5) (-0.5 + DA(1/(-0.5 + 1))

(*1.5 - i log(sin(mt *1.5))))/nt
Input

™0 (1.5 — i log(sin(r + 1.5)))

F
P v —0.5+1
0 TENT05 4 T (r 1.5 — i log(sin(r - 1.5))

n

logix) is the natural logarithm
i is the imaginary unit
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Result
-1.875i

(using the principal branch of the logarithm for complex exponentiation)

-1.8751

Alternate complex forms

1.14807x 10 '® - 1.875

Radians
1.875 (cos(—1.5708) + i sin(—-1.5708))

1.875 E—l.ETﬂE:‘

Polar coordinates
r=1.875 (radius), &= -1.5708 (ancle)

1.875

Alternative representations

08 s log(sin{m 1.5)))

Kl
e 709 0501 (115 — i log(sin(r 1.5)))
: _nfsf— : 0.5 -0.5ix
(157 - ilog(cos(-m)) e **'"  (1.5x - ilog(cos(-m)) V0.5 ¢ *77

m Y

2705 (1.5 — i log(sin(r 1.5)))

T
e 705 T 51T (1.5 - i log(sin(r 1.5))
" B 0.5
(157 —ilog(—cos(2m))) e ™™ (L5 -ilog(-cos(2m))) V0.5 ¢ 277

F n
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gTi-05 (7 1.5 — i log(sin(m 1.5)))

kil
. —0.5+1
0 TN L0541 (1.5 - i log(sin(x 1.5)))

KB
(1.5 — i (log(a) log, (sin(1.5m)))) e %>~

il
(157 — i (log(a) log, (sin(1.51))) V0.5 e 05

m

Series representations

P N - log(sin(z 1.5)))

kil
. —0.5+1
0 TN L0541 (1.5 - i log(sin(x 1.5)))

n
. k 2k
| D.?sf-“-E“Tflog[g,?:uf—i'—‘:zkf]
1.125¢ 77 - '

o

2705 (1.5 — i log(sin(r 1.5)))

T
. —0.5+1
0 TN L0541 (1.5 - i log(sin(r 1.5)))

by
-0.5im ; =1
0.75e 7' l{}g( P

k 1_5]*‘2-[';,-]"'2-[' ]
(1+2k0

1.125¢ %07
Fi}

2705 (1.5 — i log(sin(r 1.5)))

T
. —0.5+1
0 TN L0541 (1.5 - i log(sin(r 1.5)))

n
0.75¢ %77 ilog(2 35 o (= ¥ J1,2(1.5m)

-D5ix _

1.125¢
T

logrix) is the base- b logarithm

n! is the factorial function
Ju12) is the Bessel function of the first kind
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Integral representations

2705 (1.5 — i log(sin(r 1.5)))

T
: —0.5+1
0 TN L0541 (1.5 - i log(sin(r 1.5)))

1.125 ¢ - —dt

F)
_05in D.?E.E'_O'Enrfj'sln{l.ﬁfr]]_
1 t

n

f:‘:r{—ﬂ.ﬁ] (m 1.5 - i log(sin(m 1.5)))

k)
: —0.5+1
e 70D TN T05 T (1.5 - i log(sin(r 1.5))

F)
s 075¢ % ilog(L5x [lcos(L5nt)dt)
1.125¢ 7'7 - -

i

f:‘:r{—ﬂ.ﬁ] (r1.5—i [{}g[s[n[_rr 1.50)

i)
& 09 05T (71,5 - i log(sin(x 1.5))

T

—10.5625 72 /545
s

D.?Ef—ﬂ.ﬁmﬂog 0375Vr  [Beosy A
~05ix 8 TEew s

1.125 ¢ - for y > 0
Fr}

08 s log(sin{m 1.5)))

il
: —0.5+1
e 70D TN T05 4 1 (1.5 - d log(singr 1.5)) 0sin
=1.125¢ 717 -
KB
0.75 f—ﬂ.ﬁi:r i [,Dg 0.375 ‘-"? A ooty Fﬂ.5?53ﬁ4 E J_I_I—Z E ris) ds
' A Aoty r(3-s)

n

['(x) is the gamma function
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Multiple-argument formulas

2705 (1.5 — i log(sin(r 1.5)))

Fa
e 709 0551 (n1.5 - ilog(sin(r 1.5)))

n
e 057 (1,125 7 - 0.75 i log(3 sin(0.5 1) - 4 sin’(0.5 m)))

n

o' ™05 (7 1.5 ~ i log(sin(r 1.5)))

Fi)
e 709 05T (1.5 - i log(sin(r 1.5))) B

KB
e~ 0917 (1,125 7 - 0.75 i log(2 cos(0.75 x) sin(0.75 7))

m

08 5L i log(sin(7 1.5)))

Kl
e 709 0501 (115 — i log(sin(r 1.5)))

n

e %517 (1,125 1 - 0.75 i log(Uy 5(cos(x)) sin(x)))

i}

Lip(x)is the Chebyshev polynomial of the second kind

From which:

1/10(((e/(i m*-0.5) (t *1.5 - i log(sin(mt*1.5))))/m - (e/A(i m *-0.5) (-0.5 + 1)A(1/(-0.5 +
1)) (m*1.5 - i log(sin(mt *1.5))))/m))

Input

1 (™% (z 1.5 - i log(sin(x ~ 1.5)))

10 x
e ™05 TSI (1.5 - i log(singr < 1.5)))

n

logix) is the natural logarithm
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i is the imaginary unit

Result
~0.1875i

(using the principal branch of the logarithm for complex exponentiation)

Alternate complex forms
1.14807x 10" — 0.1875

0.1875 (cos(— 1.5708) + i sin(- 1.5708))

0.1875 ¢ 12708

Polar coordinates

r = 0.1875 (radius), &= -1.5708 (angle)
0.1875 result quite near to the MRB constant value 0.187859642

Alternative representations

1 fr‘r{—ﬂ.ﬁ] (r1.5-i ngl:SiﬂE-’T 1.5

10 T
£ 705 TS T (1.5 - i log(sin(r 1.5;;;]

n

10 m - m

1 [EI.EH—leg(CDSE—nJJJf‘“” (1.5::—flog(cos(-m;;ﬂ'«?ﬁf-””]

1 (709 r 15— log(sin(z 1.5)))

10 T
£ 705 TS T (1.5 - i log(sin(r 1.5;;;]

n

10 m - m

1 [(1.5::— i ng(—CDS(EHJJJF_ﬂ'Ef’T (l.5m—i IDEE—CDSEZHJJJB'W f—ﬂ.sm]
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10 T
£ 709 TR (1.5 - i log(sin(r 1.5;;;]

n

1 (™0 (r1.5- i log(sin(x 1.5)))

1 [ (157 — i (log(@) log, (sin(1.5 7)) e *5%
10

T

(157 — i (log(a) log, (sin(1.51)))) "V 0.5 .-E--'l'ﬁ”]

n

logp(x) is the base- b logarithm

Series representations

1 (709 r 15— log(sin(z 1.5)))

10 n
£ 705 Y T0 55T (11,5 - i log(sin(r 1.5)))
: -
0.075 70217 log(zfg’:.] ‘—IM]
0.1125¢ 77 - —
KB
1 (™% (7 1.5 - i log(sin(x 1.5)))
10 r )
£ 705 Y05 T (1.5 - i log(sin(r 1.5))) _

n

. koel+2k 142k
D.D?Ef—ﬂ.ﬁfﬂ i: I.'D‘g( N=ﬂ {—l:l 15 bid ]

1o E_ﬂ_ﬁf.ﬂ' ) (142 Kk
. Kl
1 (709 (z 15 log(sin(z 1.5)))
10 T
, -0.5+1
&709 P05 T (1.5 — i log(singr 1-EJJJ]
kil

0. 00757070 ilog(2 55 (- ¥ Ty k(1.5 M)

o

0.1125 ¢

rn'! is the factorial function

Jy (%) is the Bessel function of the first kind
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Integral representations

1 (709 r 15— log(sin(z 1.5)))

10 T
£ 705 TS T (1.5 - i log(sin(r 1.5;;;]

n

0.1125¢ —dt

1 t

n

1 [ g7 -05 (m 1.5 — i log(sin(x 1.5)))

10 T
- _0.5+1
0 TN L0541 (r1.5 - i log(sin(r 1.5)))
. -
=05im "1
01195 0057 _ 0.075 ¢ ilog(1.57 [fcos(l.5mt)dt]
. ki3
1 (™% (7 1.5 - i log(sin(r 1.5)))
10 T
; —0.5+1
e 70D TN T05 T (1.5 - i log(sin(r 1.5))
. -
. — . a—10.5625 P I 5+s
- 0075 P loE[“-“;‘-“f ﬁ:ﬁf}f a - 7 d s]
0.1125¢ 7 —
KB
L)
1 (™% (r 1.5 - ilog(sin(r 1.5)))
10 T
. —0.5+1
709 TN 0541 (1.5 - i log(sin(r 1.5;;;]
Kl

0.575364 5 ;rl -23

D.D?E f—ﬂ.ﬁf.ﬂ' i: IDE[GSTE ".'I? | sty 8

(s
A —A oty r{%_;] d S]

0.1125¢ 2217

h
:-||_'IZ } |

['(x) is the gamma function
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Multiple-argument formulas

10

1 [Efﬂ-”’ (7 1.5 - i log(sin(r 1.5)))

n

£ 705 T ST (1.5 — i log(singr 1.5;;;]

w
e 09T (01125 7 - 0.075 i log(3 sin(0.57) — 4 sin®(0.5 1
g ) )

n

1 (709 r 15— log(sin(z 1.5)))

10 T
£ 705 TS T (1.5 - i log(sin(r 1.5;;;]

n

e "7 (01125 1 - 0.075 i log(2 cos(0.75 1) sin(0.75 m)))

n

10

1 [E:‘r{—ﬂ.ﬁl (m 1.5 — i log(sin(x 1.5)))

n

£ 709 YT T (1.5 - i log(sin(r 1.5))) B
- -
e 717 (0,1125 1 - 0.075 i log(Uy 5(cosin)) sin(x)))

n

Liy(x)is the Chebyshev polynomial of the second kind

From the previous expression, i.e.

oS (1.5 i log(sin(r < 1.5)))

T
P v —0.5+1
0 TN T05 4 1 (e 1.5 - i log(sin(r < 1.5)))

n

we obtain also:

12*(((((((en(i m*-0.5) (mt *1.5 - i log(sin(mt*1.5))))/m - (eA(i  *-0.5) (-0.5 + 1)\(1/(-0.5
+ 1)) (m*1.5 - i log(sin(nt *1.5))))/n))))"\8-8))-8-MRB const
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Input
™05 (1.5 — i log(singr + 1.5)))
12 -
Kl
._ y —0.5+1 . 8
S0 TNT05 4 1 (0 1.5 - i log(sin(r < 1.5))
Fil
5] =8~ Cumne
logix) is the natural logarithm
i is the imaginary unit
Crapp is the MRB constant
Result
1728.93. ..
{using the principal branch of the logarithm for complex exponentiation)
1728.93...

This result is very near to the mass of candidate glueball fo(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. (1728 = 8 * 3°) The number 1728 is one less than the Hardy—Ramanujan
number 1729 (taxicab number)

((A2*(((((((en(i m*-0.5) (m *1.5 - i log(sin(1r*1.5))))/m - (e/(i m *-0.5) (-0.5 + DA(1/(-
0.5 + 1)) (m*1.5 - i log(sin(m *1.5))))/m))))\8-8))-8-MRB const))A1/15

Input

[12”,9” (=09 (7. 1.5 - i log(sin(z ~ 1.5)))

n

e ™05 TSI (0 1.5 - i loggsingr « 1.5)) |

n

~(1/15)

3] =8~ Cwmrs


https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/J-invariant
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logix) is the natural logarithm
i is the imaginary unit
Chpe is the MREB constant

Result
1.6438110685246343894307439560363981814591760928256969607371565665

(using the principal branch of the logarithm for complex exponentiation)

2
1.64381106852463......~ ((2) = %:1.6449 34... (trace of the instanton shape)

(127(C2*(((((((en@ m*-0.5) (m *1.5 - i log(sin(m*1.5))))/m - (e/(i m *-0.5) (-0.5 +
DA/(-0.5 + 1)) (*1.5 - i log(sin(nt *1.5))))/m))))"\8-8))-8-MRB const)-
1))A2+2*MRB const

Input

1 imx(-0.5) 1.5 — i log(sin(z ~ 1.5 1. 5e
[— [[12[[”? x OgEINGT A 1IN L imi-0m) 05557

27 m T

8
(m~1.5=ilog(sin(mx 1.5;;;] -

2
3]— 8- CMRB]— 1]] +2Cwyrp

logix) is the natural logarithm
i is the imaginary unit
Cpapp is the MRB constant

Result
4096.0645618081243267087312640856805262356105861595006835772236556

(using the principal branch of the logarithm for complex exponentiation)

4096.064561808...... ~ 4096 = 64°

Now we let's a cue from the following integral:


https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)

40

We perform the following calculations:

MRB constant - (1/2 + Integrate[ Im[(tA\(1/t) - tA(2 n))] (-Csc[\[Pi] t])])

Input
1
Cwmes = [E + flm[{a'"? _rzn] IZ—CSC[M.‘J.‘JJI]

Exact result

1
fcsc(:rmm[ﬁ —tz"]dt +Curs —

Alternate forms
1
fcsc[:rr) [Im[{"T] - Im[tz”}] dt + Cygp — >

1 Im[—rz” + {IJ'?]

sin(mt)

%(Efcsc[:rrjlm({-"'?—rz"]dr +2(:'MRB—1]

Alternate form assuming n and t are positive

c 1
MEE 9

Alternate form assuming n and t are real

Im(z) is the imaginary part of 3
C50(X) is the cosecant function
Chpe is the MREB constant

Re(fcsc(:rmm[{f? —rz”]dr]nlm[fcscmmm[ﬁ —rE”]dr]+CMRB —%

Re(z) is the real part of 3


https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
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Derivative

il 1 :
j—(CMRB - (5 + flm[{f’? - tz”] (—csc(m tjjdr]] = csc(mt) Im[{f’? - tz”]

ot

From:
C -
MBE 2

we obtain:
-1/2 + MRB const

Input

1
-=—+C

2 MRE

Cupe is the MRB constant

Decimal approximation

~0.312140357537932879751482065945726769944096905099861213827995315

-0.3121403575379....

Alternate form

1
—(2C -1
2( MRE — 1)

from which, we obtain:
(((8 2M(1/3))*1/n"2))/((-(Artin's constant / MRB constant)((-1/2 + MRB const))))

where

= 1.0212535

¥


https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)

Input
(8 V2 ) %
S Ca 1
- (- 5+ Cwmrs)

(2 is Artin's constant
Crape is the MRB constant
Exact result
3
8V 2 Cyrp
7> Ca (Cups -

)

1
2 L
Decimal approximation

1.6436027232603526144425063948992941618426648441748576328922403731

2

1.64360272326...~ ((2) = %:1.6449 34... (trace of the instanton shape)

Alternate forms
16 ‘39"'5 CMeR
2 (Ca=2C4 Cypg)

16 EI'ECMRB
7 Ca (2Cyrp - 1)

16 EI'ECMRB
7 Ca (2Cyrp - 1)

(((((8 2M(1/73))*1/mA2))/((-(Artin's constant / MRB constant)((-1/2 + MRB
const))))))15+e+d

Input
3 15
(8V2)x 5
- . - +e+ O
{-_L'MRB (—E + Cympg)

(2 is Artin's constant


https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
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Cpapp is the MRB constant

i is the golden ratio conjugate

Exact result

1125899906842 624 Cypp 15

30 ~ 15 1,15 td+e
7 Ca [CI'I.-IRB_E}

Decimal approximation

1728.986580903294794949228552855056817416761353528595891 3489693643

1728.9865809...

This result is very near to the mass of candidate glueball fo(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. (1728 = 8% * 3% The number 1728 is one less than the Hardy—Ramanujan
number 1729 (taxicab number)

Alternate forms

36893488 147419 103232 Cprp

700,15 (2 Cppg — 1)1

+h e

36893488 147419103232 Cppp > = 0 (B + €) Ca ” (2Curg - DY

J'!'Sﬂ CAIE EECMRB - 1]15

[SD el (3,115 Cygg — 420 70 @ C,qlﬁ CMRBE +3640 7" @ CAIE Cr.,.'[RBS -
218407 & Cx"° Copmp” + 96096 7°° @ C1*° Coms” -
3203207 & Cx "> Cypp® + 8236807 ®Cx "> Cymg. —
1647360 7" @ C,qlﬁ CMRBB + 25625607 @ C,qlﬁ CMRBQ -
30750727 @ C4 " Cymp > + 27955207 @ C4 " Corg - ~
30 15 12 30 15 13
1863680n ®C,4  Cyps  +8601607 ®C4  Cumps -
30 15 14 30 15 15
2457600 ®Cq " Cypg +3276870 ®C4  Cuppe  +
e C‘.qlE Cype — 420 & JTS'] Cﬂlﬁ CMRBE + 3640 ¢ R_Ei] (3,115 CMRBE -
21840 en° Ca" Cyme + 96096 e Ca'” Cyre” —
320320 e 7" Co > Cyps’ + 823680 e 10 Ca ' Cyms —
1647360 ¢ 7" (3,115 CMRBB + 2562560 7" C,a_lﬁ Cumeg
30 15 10 30 15 11
3075072em Ca Cypg +2795520em Caq " Cupe -
30 15 12 30 15 13
1863680em Ca Cumps ~ + B60160e Ca Cyme -
245760 ¢ 70 C,qls CMRBM +32768 6" C,qls CMRBIE e C,d_ls -

7' @ C,"° - 36893488147419103232 Cyrs ) / (7 Ca " (2Cigs - 1)

£


https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/J-invariant
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
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(1727(((((((8 27 (1/3))*1/mA2))/((-(Artin's constant / MRB constant)((-1/2 + MRB
const))))))N15+e+d)-1))A2

Input
3 1 15
1 (E N‘E] =
—l-— . +e+d|-1
27 —4— (=~ 4 Cmrs)
Cympe © 2 :

(4 is Artin's constant
Cpppe is the MRB constant

i is the golden ratio conjugate

Exact result
1 1125899 906 842624 Cppg
+Ph-1+¢

729 20 0,18 [CMRB B éjls

Decimal approximation
4095.9363837885582547711645102264562254988147283524584431187044101

4095.9363837...~ 4096 = 64°

Alternate forms

73786976294 838 206464 (® Cypp '” — Curs ™ + € Cuips )
- -
729 0 C,qls (2CMRE — 1

1361129 467 683 753 853 853498 420727 072845824 Cypg >’ 1
+
7290 7% €43 (2 Cpppg - 1 729

(@ -1+ e)

[Hm (@-14e)Cy" (30 Cripg - 420 Cryrp” + 3640 Cyps” -
21840 Cr.,mgq + 06096 CMRBE = BEDBEDCMRBB +
823680 CMRBT - 1647360 CMRBE + 2562 55DCMRBQ -
3075072 Cyre - + 2795520 Cyge - — 1863680 Cypy — +
860160 Cyrp - — 245760 Cyrg - + 32768 Cyrs -~ — 1) —

36893488147419103232 Cypz )/
(?29!?60 C',a,go 12 CMER = 133':'}


https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
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IIBDJTS‘] i C',qlﬁ Chpe = 42[}.11'30 L4 C',qls CMR_BE + 3640 H_SI] L4 C,qls Cr.,'[RBS -
21840 7" @ C,qls Cr.,{ggq + 95[}951{3‘] P U_.a,lﬁ CMRBE -
320320 77" & C4 " Cypp” + 8236807 & C4 " Cyps” -
16473607 ®Ca"* Cyigs” + 25625607 & Ca " Cras” -

30 15 10 30 15 11
20750727 Oy Cypg + 27955207 ©C4  Cumpg -

30 15 12 30 15 13
18636808 @ Ca Cumps ~ + 801607 @ Ca Cyme -

245760 7" © C, " CopgF + 3276871 @ C4 " Cyms -~
30 7" C,a_lﬁ Cupg + 20¢ 7l (3,115 Cvgs + 420 7% CAIE CMRBZ -
420 ¢ J'!'Sl] CAIE CMR_BE - 354[}.1'!'30 CAIE CMR_BS + 354[}.1?.1'!'3‘] C_.a,lﬁ CMRBS +
2184070 Ca"° Cryms” — 21840 7" G4 Cypg” —
95[}9511'30 C,qlﬁ UMRBE + 96096 ¢ 7 CAIE CMRBE +
30 15 & 30 15 &
3203207 Cq  Cypep = 32032067 Ca " Cympe -
823680 7°" Ca'° Cyms’ + 823680 e 7" Ca "> Cymg’ +
16473607 Ca'” Cyps® — 1647360 e 1 Ca™® Coaps® —
25625607 " C',qlﬁ CMRBQ + 2562560 7" C',qlﬁ Cr.,'[R_Bg +
30750727 Ca'” Cumg - - 3075072 7" G Coppg - —

30 15 11 30 15 11
27955207 Cq  Cypg  +27955320e7 Ca  Cype +
1863680 7" C4"° Cyp - — 1863680 e 1" Cx " Copps - —
860160 1" C,ﬂ,lﬁ UMR_BIS + 860160 e U‘.a,lﬁ Cwes  +
24576070 Co " Copg -+~ 245760 e 7° Cu "> Crpg - —
32?581!’30 C,qlﬁ CMR_BIE + 32?58.??!’3‘] (1415 CMRBIE -I--.l'i'sjl:II C,ﬂ_lﬁ -

en? 0, -x’ 9 C, " - 36893488147419103 232 Cppps ) /
[?291!'6‘] C,qsu I:ECMRB - 1]3‘]}

Expanded form

2251799813685 248 ® Cyypp -

72970 ¢4 1° [CI'I.-'[RB - ;}15
1267 650 600228 229 401 496 703 205 376 Crpg -
7297 Ca* (Curs - 5)* '
2251799 813685248 Cypg > 2251799813 685248 € Coypg -
729 130 0,4 1° [C'r.,.mﬁ - 5)15 729 130 0,4 1° [C'r.,.mﬁ - ;)15
20 20 B 1 2e o

+ + + - +
729 729 Y29 729 729 Y29



https://en.wikipedia.org/wiki/1729_(number)
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Observations

We note that, from the number 8, we obtain as follows:

g
B4

8228

1024

gt =g%.2°
True

8" = 4096

g 2® = 4096
213 -2 84
True

2" = 8102

2 8*=g8102

We notice how from the numbers 8 and 2 we get 64, 1024, 4096 and 8192, and that 8
is the fundamental number. In fact 8° = 64, 8% = 512, 8* = 4096. We define it
"fundamental number", since 8 is a Fibonacci number, which by rule, divided by the
previous one, which is 5, gives 1.6, a value that tends to the golden ratio, as for all
numbers in the Fibonacci sequence


https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
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“Golden” Range

1.6314835 {{2]

——
¢ mean 118427

16 1.618034 1.64493 1.65578 1.675

Finally we note how 8* = 64, multiplied by 27, to which we add 1, is equal to 1729,
the so-called "Hardy-Ramanujan number". Then taking the 15th root of 1729, we
obtain a value close to ((2) that 1.6438 ..., which, in turn, is included in the range of
what we call "golden numbers"

Furthermore for all the results very near to 1728 or 1729, adding 64 = 8 one obtain
values about equal to 1792 or 1793. These are values almost equal to the Planck
multipole spectrum frequency 1792.35 and to the hypothetical Gluino mass


https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
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Appendix

Outlook

Remarkably rich (apparently UNIQUE) framework

Why a given “shape” of the extra dimensions ?
[CRUCIAL, it determines the predictions for o, ...]

A. Sagnotti — AstronomiAmo, 23.4.2020 21

el SR =

From: A. Sagnotti — AstronomiAmo, 23.04.2020

In the above figure, it is said that: “why a given shape of the extra dimensions?
Crucial, it determines the predictions for a”.

We propose that whatever shape the compactified dimensions are, their geometry
must be based on the values of the golden ratio and {(2), (the latter connected to 1728
or 1729, whose fifteenth root provides an excellent approximation to the above
mentioned value) which are recurrent as solutions of the equations that we are going
to develop. It is important to specify that the initial conditions are always values
belonging to a fundamental chapter of the work of S. Ramanujan "Modular equations
and Appoximations to Pi" (see references). These values are some multiples of 8 (64
and 4096), 276, which added to 4096, is equal to 4372, and finally e™*


https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
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We have, in certain cases, the following connections:

String Theory
(Quantum Gravity)

_____‘J

Energy scale

Set of consistent low-
energy effective
Quantum Field Theories

vampland
\

The String Theory “Landscape”

- Graph axes show only 2 out of hundreds of parameters
("moduli”) that determine the exact Calabi-Yau manifolds and
how strings wrap around them

Potential
energy
density

- Each pointon
the “Landscape”
represents a single S
Universe with a particular "% %,
Calabi-Yau manifold and set
of string wrapping modes for its
compactified dimensions

- Each Universe could be realized in a separate post-inflation “bubble”

Fig. 2
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i } { LT |:'.'.:'.".

Fig. 3

Stringscape - a small part of the string-theory landscape showing the new de Sitter
solution as a local minimum of the energy (vertical axis). The global minimum occurs
at the infinite size of the extra dimensions on the extreme right of the figure.

-
~70

Figure 2. Lines in the complex plane where the Riemann zeta
function ¢ is real (green) depicted on a relief representing the
positive absolute value of { for arguments s = ¢ + it where the real
part of { is positive, and the negative absolute value of ¢ where the
real part of ¢ is negative. This representation brings out most clearly
that the lines of constant phase corresponding to phases of integer
multiples of 27 run down the hills on the left-hand side, tum around
on the right and terminate in the non-trivial zeros. This pattern
repeats itself infinitely many times. The points of arrival and
departure on the right-hand side of the picture are equally spaced and
given by equation (11).

Fig. 4
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From: https://www.mdpi.com/2227-7390/6/12/285/htm

a3
6
4+
{2)=n?6 5 21—
0
=2
-
3

Figure 1. C (z,y) and S (z,y) surfaces of the Riemann ((z,y)=C —1i S

function, in the critical strip §: 0 <z < 1;10 <y <80 . On the top and bottom
planes, the C' and S common zeros are the red points.

Fig. 5
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3D plot (240t

Fig. 6

Where {(2+it) :

Input
J(2+41t)

Plots
¥

) (t from =20 to 20)
AN j\ A ¢
-20‘\/’ —10— ||/ 1./ ‘20" — real part

0.5 — imaginary part

0.5
(t from =120 to 120}

| Jnllullijlull
g Y ”11 IIFI TV o | — teal part
-0.5 — imaginary part

L (&) is the Riemann zeta function
i is the imaginary unit
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Roots
t=2i(n+1), neZ, n=1
t==il{py=2), nxl, nelk

£ is the set of integers

. . I ) .
Pr is the nontrivial n' zero of the Riemann zeta function

Series expansion at t=0

4

ﬁnta'tzj—lt%”tzj—lfa*g*tzuﬂia (
6 i 2 i 6 24

(Tavlor series)

Alternative representations

f24it) =02+t 1)

L2+0t) = 514,1(1)

C(24it) = -

Series representations

Lrsl

L(2+it) = Zk‘z‘“

k=1

g (1+ 2k

Si2+it) = Imit)

1= 2—2—1:4:

2)t" +0[t")

L5, a)is the generalized Riemann zeta function

n,plX)is the Mielsen generalized polylogarithm function
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e e
Tl Plea2eionfk oo 0

[2+it)=e

Imiz) is the imaginary part of 3

P(z) gives the prime zeta function

Integral representations

1 o T1+:‘t
f(2+4it)= J dr for Imit) < 1
Ir2+it) Jo =1+&"
T+it o 5
g(2+m=m1 =" esch™(r)dT for Imit)
+ I 0
T+it o Leit
F2+it)= — e 71 cschitydr forlmit)
{(2+it) s "t eschir) d I
+ I 0
["(x}is the gamma function
cschix) is the hyperbolic cosecant function
Functional equations
l1+it H_t

f2+it)=-i22 g r(—l—fnsinh( 5 ]._{(—l—r'tj

3241 1 ] ,
| J'r-"*l"[—;—l—%}{.:'[—l—itj
f2+it)= —
r1+ %)
2.
r(k ‘—’]1,"‘ i~ ez ¢ '
-5 Ejol- ,n[ .}g{z+z;n
i Yy /
=0 k!
J2+it)=- .
(—f+r;r[—§}
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With regard the Fig. 4 the points of arrival and departure on the right-hand side of the
picture are equally spaced and given by the following equation:

k

’
Tk

n?2
withk=.... =2, =1, 0. 1. 2.....

we obtain:
2Pi/(In(2))

Input:
F)

log(2)

Exact result:

2m
log(2)

Decimal approximation:
9.0647202836543876192553658914333336203437229354475911683720330958

9.06472028365....

Alternative representations:

2m B 2m
log(2) - log _(2)

2m B 2
log(2) - log(a) log,(2)

2m 2m
log(2)  2coth 1(3)



https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)

56

Series representations:

2m 2
ng[EJ N . arg(2-x) R T
Ef;rr[—”—z“T J+ng[xJ— e
2m 2m
log(2) B e 22| 1 w (=1 2oz o E
ST togtao) + [ M2 log( 1) + togeao)) - 3,
2m 2m

log(2) - ,T-arg{}]—arg{z{.]
i L | —

2 | +log(zp) - 2;1:1

Integral representations:

2m 2m
log2) [t

2 4in”

log(2) J':' ooty Ti=5)° T{145)
=i oty r{l-3

ids

From which:

(2Pi/(In(2)))*(1/12 7t log(2))

{—llk (2-xzp ]k zﬂ_‘l-
k
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Input:

o ) o)

- ]
log(2) 12;; §2)
Exact result:

}TZ

6

log(x) is the natural logarithm

Decimal approximation:
1.6449340668482264364724151666460251892189499012067984377355582293

2

1.6449340668.... = {(2) = %21.6449 34...
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From:

Modular equations and approximations to 7 - Srinivasa Ramanujan
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372

We have that:

Hence
64928 = &V _94 4276 "VE ...
649524 = 4096e~™VE 4 ...
so that
84{g2 4 git) = VB P4 L8 VR oo = (04 VR 4 (L=vD)P).
Hence
e™V2 — 9508951.0982... . .
Apain
Gar = (6 + V371,
4G = V¥ 1244276V 4.,
64G24 = 4096e~"V37
so that
64(G2 + G324) = ™37 1 24 4+ 4372e~™VH _ ... = 64{(6 + V3T)® + (6 — V3T)®}.
Hence

™3 — 100148647.990078 . . . .

Similarly, from

gs58
we obtain
54V [5-vB)
64(g2% + ge2t) = VB _ 24 4 4372 VB ... =64 (*T) i (D—T)
Hence

e™ 58 _ 24501257751.09990082 . . . .
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We note that, with regard 4372, we can to obtain the following results:
27((4372)71/2-2-1/2(((V(10-2V5) -2)A(V5-1))))+o

Input

1 V10-2vs5 -2
27| 4372 -2 - - + ¢

2 V5 -1

¢ is the golden ratio
Result
V10-2v5 -2
G+ 27 =2+ 2v 1093 -
2(Vs -1)

Decimal approximation
1729.0526944170905625170637208637148763664180306538457854815447023

1729.0526944....

This result is very near to the mass of candidate glueball fo(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. (1728 = 8 * 3%) The number 1728 is one less than the Hardy—Ramanujan
number 1729 (taxicab number)

Alternate forms

—;[—2?,!5[10—2@) +58V5 +432v1093 -27,/2(5-V5) —3?4]

& — 54 + 54 v 1093 +§[1+ V5 - [2(5+ ‘Ej]
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2?[--4 10-2v5 -2]

2(V'5 - 1)

& - 54 + 5441093 -

Minimal polynomial

256 x° + 95744 x” — 3248750080 x° -
914210725 504 x” + 15498355554 921184 x* +
2011478 302539914656 x° — 32041144 911224677091 680 x> —
3002528 914069 760354 714456 x + 26320 050 609 744039027 169013 041

Expanded forms

187 29V5 27 27 |
-— +5441093 - —V10-2v5 - — . [5(10-2V5)

4 4 8 8

107 V5 27 27V 10-2v5

—— 4+ — + 5441093 +
2 2 Vs -1 2(vs5 -1

Series representations

Vio-2vs -2

27 (V4372 - 2- e
(Vs -1)2

] l
162 - 108 V1093 -~ 2¢-108V4 ) 4™ [ 2 ]+
k
k=0

108V 1093 v 4 i4“‘[é]+ 26V 4 ia,"‘[;f]_
k1=01 ¢ i f 3 1
ol s s )

k=0
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2?[ 4372 -2 - 10-2V5 _2]+dr
(Vs -1)2

[152 108 V1093 - 24 - 1DBFZ—'+

4 b

. 1
108y 1093 v’_z +2mu’_z—_

k=0

ET'EE ljk[ Z}kk[? 2Vs)* ]/

}

2?[ 4372 -2 - - 10-2V5 _2]+
(V5 -1)2

[ = (D% (-1), 5 - 20 2"

-bl-—'i’"'
t\-‘lli—'

gl

162 - 108V 1093 - 26 - mwzuz P +

o (=1)F (- 1 (5 - zp)* z*
108 V1093 V z, Z o +
( NERE TS
2{?5 YV Zp Z k ; —
k=0 k!

{; 1)k V5 = k —k
z?ﬁzi e Hm; o ]/

[[—lwﬁz D (- lktTS 20)¥ 25 ]]

morinot (Zo e Al | — < ZFn= 0N

l‘\-'lll—'h'

Or:

27((4096+276)A1/2-2-1/2((V(10-2V5) -2)U(V5-1))))+@
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Input

+d

1 V10-2+5 -2
27 v4095+2?5—2—5 N
5 -1

& is the golden ratio

Result

V10-2v5 -2

¢+ 27| -2+ 2v 1093 -
2(Vs -1)

Decimal approximation
1729.0526944170905625170637208637148763684189306538457854815447023

1729.0526944.... as above

Alternate forms

é[—Z?,IIS[lD—Eﬁ]I +58v5 +4324/1093 -27,/2(5-V5) —3?4]

27
¢ - 54 + 54 1093+I[1+v’_— 2[5+v’§)]

2?[--4 10-25 —2]

2(Vs -1)

654 + 541093 -

Minimal polynomial

256 x° + 95744 x” — 3248750080 x° -
914210725 504 X~ + 15498355554 921184 x* +
2911478392539914656 x° — 32941144 911224677091 680 X~ —
3002528 914069 760354 714456 x + 26 320050 609 744039027 169013 041
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Expanded forms

187 291.*’_ ,/
+54v’1993— "Vio-2vs - (10-2V5)

107 5 27 27y 10-245

- 4 — + 5441093 + -
22 Vs -1 2(Vs5-1)

Series representations

2?[@409&2?5—2—' 10-2+5 _2]+¢.=
(Vs -1)2

o 1
[152— 108 V1093 — 24 - 108@24"‘ [ 2 ]+
k

(L ()
108V 1093 v’_Zr-t [;zc] mf_24 [;]_

2\5-2v5 z[ Jio-2 5 ]/[[“Z[]]]

2?[#409&2?5—2—' 10-2y5 _2]+¢=
(Vs -1)2

o (LY
[152—1DB~.’109 —2¢—IDBHZ#+
: (-l]" -3k = (-1}
108V1093 V4 3 ——— +2mﬁz4k—TM_
k=10 k=0 )
_ o (= 1J"[——h[9-2ﬁj“‘
27V 9-2v5 ; or /
( i (-
4
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Y10-2+5 -2
27 [w’ 4096 + 276 — 2 -

+d =

(V5 -1)2
= (D% (-2), 5 - 20 2"

[152— 108V 1093 - 24 - 108V zg Z kkT +
(-1 (- “J (5- 20 25"
108 V1093 vz, Z - +
k!
1 [ 1) (5 - 200 25"

Mﬁz _

(- 1% (-

o 1
|

k(LY e ook ok
[g[-lw'ﬁz i jkkis — ]]

From which:
(27((4372)71/2-2-1/2((V(10-2V5) -2)U(V5-1))))+¢)A1/15
Input
15 2?[ 4372 - ' ID_ZE_E]W
V5 -1

¢ is the golden ratio

Exact result

Y10-2+5 -2
15 ¢+2?[—2+2\-"1D9 - ]

2(V5 -1


https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)

65

Decimal approximation
1.6438185685849862799902301317036810054185756873505184804834183124

2

1.64381856858....  {(2) = "-=1.644934...

Alternate forms

2?[-1} 10-2vV5 - 2]
2(V5 - 1)

15 6 — 54 + 54 /1093 -

1

2(v5-1)
15

166-108V 5 ~108V 1093 +108V 5465 -27 "n'll 2(5-¥5 )

oot of 256 x% + 95 744 x7 — 3248750080 x® — 914 210725504 x” +
15498355554021 184 x* + 2911478392539914656 x° —
- 32941144911 224677091 680X~ — 3 092528914069 760 354 714456 X +
26 320050 609744039027 160013041 near x = 1729.05

Minimal polynomial

256 x'? + 95744 x'"° _ 3248750080 x*° -
914210725504 x° + 15498355554 921184 x* +
2911478 392539914656 X — 32041144 911224677091 680 x°° -
3092528 914069 760354 714456 x> + 26320050 609 744 039027 169013 041

Expanded forms

v1o-2vs5 -2
2(v5 -1)

1
15 5[1+\Ej+z? ~2+2v1093 -


https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/1729_(number)

66

187 2945 27 27
l'ij_T*“ +54v1|:-93_E-u’m—zr—g\/ﬂm—zv’f]

4

All 15th roots of ¢ + 27 (-2 + 2 sqrt(1093) - (sqrt(10 - 2 sqrt(5)) - 2)/(2 (sqrt(5) -

1))
V10-2v5 -2

2(V's -1)

e 15| ¢ + 2?[-2+2~J109 -

] = 1.64382 (real. principal root)

V10-245 -2
2(Vs -1

25 o+ 2?[—2+ 2% 1093 -

] = 1.50170+ 0.6686

V10-2+5 -2
2(V5 -1

f{'q']:.lT:ll'IlE 15 ¢+ 37 [_2+ 24/ 1093 — ] =1.0099+1.22164

V10-2vs5 -2
2(V5 1)

11-EI{E.:'JTII,-'E 15 ¢+ 2?[_2+ 2 W -

] =0.5080 + 1.5634 i

V10-2+v5 -2
2(V'5 -1)

JRLEE TR b+ 2?[—2+ 2V 1093 -

] =~0.17183 + 1.63481 i
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Series representations

14 2?[\! 4372 -2 -

ol

(Vs -1)2
1081093 - 2¢ - 103»’_24 [;]HDB«MDQ 3 V4

kizt "[z]+2m’_24"‘[i]—z?m
iJo-rrmr e e (2] o

k=0

Vi10-2vs —2]+

14 2’?[‘\# 4372 -2~

sl

w (11
108 v 109 —2¢—1DBHZM+

y10-2vs —2]+

(Vs -1)2

[—ilk [—ih (—ilk [—E:?k
108y 1093 u’_z r26V4 ) -

1]

N_k__ NG
27V o9-2v5 le ]92 11]
k=0

[_1 rz(—i]"[—éh]]hmm]
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V10-2vs —z]m _

15/ 27 | v 4372 - 2 -
(V5 -1)2
@ (=D (= 1) (5-2p) zp"
=—||[162- 108 V1093 -24- 108V )’ 2% +
Va2 = k!
lJ [ i],l —Z{.Jk Zak
108 vV 1093 vz, Z P +
o (=1)K [— ) (5= 20 2p°
26V zg Z z'j‘kT _
mi D (- 1), (10-2V5 - zp)" z5¥
27 vz, Z 2k - /
o lJFC [_l‘ll ES—ZDJk Eak
~1+v7z Z z'kkT ~(1/15)

Integral representation

I ooty TSI T{-ad-35) I
as
J—:’ sy 5
BEd) ant

I:l+Zja = =1 ar il
(2ri)li-a)

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

From the following vacuum equations:

: ﬁ{p) Y8 L a alr)
PTatEs —2{_8—3})0—:2_5;_‘. i
VE
2 gtp) : 2lp)
,r (p e s EAE )e—z{s—mﬁw o

B¢ —
@ —ip)
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: 5 h? 2 8% i G
(ArJE - .ICC_EA o T —p o E e—z[tﬁ—pjf-—,?_.j_'fg o]
' ) YE

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

4096« ™" ' jnstead of

p)
e—2@-PC+280 ¢

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

e " ?=4096¢ "1

Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s
exponential has a coefficient of 4096 which is equal to 64°, while -6C+¢ is equal to -
n+v18. From this it follows that it is possible to establish mathematically, the dilaton
value.

For

exp((-Pi*sqrt(18)) we obtain:

Input:

Exp[—:r vy 18 ]

Exact result:

a2
r

Decimal approximation:

1.6272016226072509292942156739117979541838581136954016... x 10°°
1.6272016... * 10°

Property:

av2 .
e " * " isatranscendental number
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Series representations:

— . ez
f— oy 17 v |l
418 TV 17 Erep 1 {kl
r = £

-ny 18 o e
€ = exp[—;w" 17 Z‘ 1
k=0

['1_1?}k ['ElJl'k]

—nv 18
e

= exp

mEfgRes,_ 1,177 -3 - s}rm]

2V

Now, we have the following calculations:

e *°*=4096¢ """

e ™18 =1.6272016... * 10/-6

from which:

1 —6C+¢
4096 ¢

=1.6272016... * 10A-6

0.000244140625 ¢ °°** = e ™1® = 1.6272016... * 10/-6

Now:

In (e8] =—13.328648814475=—1/18

And:

(1.6272016* 10/-6) *1/ (0.000244140625)
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Input interpretation:

1.6272016 1
106 0.000244140625
Result:

0.0066650177536
0.006665017...

Thence:

0.000244140625 ¢ °¢*¢ = ¢ ™18
Dividing both sides by 0.000244140625, we obtain:

0.000244140625 —scvs _ 1 e_m@
0.000244140625 = 0.000244140625

e *“**=0.0066650177536

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

Input interpretation:
1
0.000244140625

exp[—;r m,'"E]

Result:

0.00666501785...
0.00666501785...

Series representations:

exp(-m \."ﬁ]

—————— = 4006 exp
0.000244141

V17 3 177+ [
k=0

|

=l X BT
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— Lk 1)
exp(-7V 18 ~ e [_ 17 [_E}k
0.000244141 ~ 1096 EXP[_N 17 %4] k!
exp(—r V'E] m il Resh_%ﬂ 17°% r[—% - s}r[s}]
———— = 4006 exp|- —
0.000244141 e
Now:
e %" =0.0066650177536
exp(-n 18 ) :
0.000244140625 =
- \-"E l
0.000244140625
=(0.00666501785...
From:
In(0.00666501784619)

Input interpretation:
log(0.00666501784619)

Result:

-5.010882647757...
-5.010882647757...
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Alternative representations:

log(0.006665017846190000) = log,(0.006665017846190000)

log(0.006665017846190000) = log(a) log,(0.006665017846190000)

log(0.006665017846190000) = —Li,(0.993334082153810000)

Series representations:

(-1)° (-0.993334982153810000"
k

log(0.006665017846190000) = - 2‘
=1

arg(0.006665017846190000 - x)
log(0.006665017846190000) = szr{ g 2 +
T

@~ 1 (0.006665017846190000 — x)F x*

logix) - 2‘ P
k=1

arg(0.006665017846190000 — 1
log(0.006665017846190000) = | 28" 2 zﬂ}Jng[ ]

2 Ffy)
arg(0.006665017846 190000 — zq)
log(zg) + { 7 log(zg) -
m
= (~1/* (0.006665017846190000 — o) z5°
k
k=1

Integral representation:

*0.00 666501 7846190000 1
log(0.006665017846190000) = J -
1

In conclusion:
—6C+¢=-5.010882647757 ...

and for C = 1, we obtain:

¢=-—5.010882647757+6=0.989117352243 = ¢
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Note that the values of ns (spectral index) 0.965, of the average of the Omega mesons
Regge slope 0.987428571 and of the dilaton 0.989117352243 are also connected to the
following two Rogers-Ramanujan continued fractions:

5 T
© —1-  _ ~0.9568666373
V((D_l)\/g_¢+1 1+e—_3”
1+ © vy
1+e
I+...
C_% e—ﬂ'\/g
\E =1- —= = (0.9991104684
€
—(D-l—l 1+7
1+3\e*4/5° -1 +——
e—47r«/§
1+
1+...

(http://www.bitman.name/math/article/102/109/)

Also performing the 512" root of the inverse value of the Pion meson rest mass
139.57, we obtain:
((1/(139.57))"1/512

Input interpretation:
[ 1

512|
\ 139.57

Result:

0.990400732708644027550973755713301415460732796178555551684....

0.99040073.... result very near to the dilaton value 0.989117352243 = ¢ and to the
value of the following Rogers-Ramanujan continued fraction:
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e_% e ™
NG =1- = =~ (0.9991104684
—p+l I
s| [ safcs e "
1+3/\ @ \/; 1 1+w
1+

1+...
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