Further Analysis on Ramanujan’s Continued Fractions
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Abstract

In this paper, we analyze further Ramanujan’s continued fractions. We describe the
new possible mathematical connections with the MRB Constant and various
equations concerning the Dirichlet L-functions and some sectors of String Theory
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From:

Manuscript Book I - Srinivasa Ramanujan

We have:

From:

(Pin3)/(32a/2) — Pi/8 + (sin(b) sinh(b))/(cosh(2b)+cos(2b)) * coth(Pi) + (sin(2b)
sinh(2b))/(cosh(4b)+cos(4b)) * (coth(2Pi))/2

Input
o sin(b) sinh(b) sin(2b)sinh(2b) (1

-—+ coth(m) + [—CDHIEZH}I]
32qg2 8 coshi2b)+cos(2h) coshi4 b) + cos(4 b) \ 2

sinhix) is the hyperbaolic sine function
coshix) is the hyperbolic cosine function
cothi(x) is the hyperbolic cotangent function

Alternate forms

T a0 cosh(m) sin(b) sinhib) cosh(2 ) sin(2 b) sinh(2 b)
-+ + +
8 932g% (cosi2b)+ coshi2b))sinhim) 2icos(4b)+ cosh(4 b))sinh{2m)




JT3

2(-1- &) sin(b) sinh(b)

32a® (e*™ - 1)(2cos(2b)+2cosh(2b))

coth{2m) sin(2b) sinh(2 b)
+ -

ki)
2cos(4 by + 2coshi4 b)

8
(-4 7a’ cos(2b) - 4ma” cosh(2b) +

32 q° cothim) sin(b) sinh(b) + e cos(2b) + e cosh(2 bj_‘j/
[32{12 (cos(2b) + cosh(2 b)) + coth(2 m) sin(2 b) sinh(2 b)

2 (cos(4 by + coshi4 bY)

Alternate form assuming a and b are real

JT3

sinh(2 ) sin(b) sinhib)

22 g2 - (1= cosh(2m) (cosi2bh) + cosh(2 b)) -
sinh(4 m) sin(2 b) sinh(2 b) T

2(1 - cosh(4 m)) (cos(4 b) + cosh(4 b)) 8

Derivative

il :r3 m

3
dal32q2 8

16a’

(sin(b) sinhiby) cothim) (sin(2 b)sinh(2 b)) cothi2m)
+ + =
cosh(2b) + cos(2 b)

(coshi(4 b) + cos(4 b))« 2

Fora =B =m/Vv2, from

JT3

2(-1- &) sin(b) sinh(b)

+
32a® (e*™ - 1)(2cos(2b)+2cosh(2b))

coth{2m) sin(2b) sinh(2 b)
2cos(4 by + 2coshi4 b) -

T

B

TA3/(32 (UV2)A2)-(2(-1-eA(210)) sin(/v2) sinh(v2))/((eA2)-1)(2 cos(R(V2))+2
cosh(2(1/v2))))+(coth(2m) sin(2(1/v2)) sinh(2(1/v2)))/(2 cos(4(1/vV2))+2
cosh(4(n/v2)))-1/8



Input
2 (2(-1- 27 )) 5“1[,,;_2 )smh[ N ]
BE(E]E - (27 - 1) [2::05(2 E] + zcosh( E]]
coth(2m) sin[z E] sinh( ;_] R

V
2{05(4 §)+2c05h(4 ;E] 8

sinhix) is the hyperbolic sine function
coshix) is the hyperbolic cosine function

Exact result

2(-1-¢ ESIH[F]Smh[J_T— sin[ﬁnjsinh[ﬁn]cothiznj
16 (27 ~1)(2cos(V2 x)

)
2
T+ Zcosh[ﬁ 7)) : zcos[zﬁn] + 2{:0511[2\!"5::_‘]

Decimal approximation
~0.115892160002214166410929945506057260985170219509225055989071757

-0.11589216....

Alternate forms

2(-1-¢ ‘jsm(”]smh[ﬂ]

16 (-1+¢*™)(2cos(V2 x) +2cosh(V2 x)) :
coshi{2m) sm[ﬁ ) sinh[ﬁ )

[zcos[zﬁnj + Ecnsh[zﬁnjj sinh{2m)

n




. 251[1[‘;2 ]smh( Ny ]
16 (e*™ = 1)(2cos(V2 x) + 2cosh(V2 7)) !
2627 sm[ i ]smh[ﬁz]

(™ —1)(2cos(V2 ) +2cosh(V2 7))
sin(V'2 ) sinh(4 7) sinh(V2 x)

(1~ cosh(4 m)) (2cos(2 V2 7} + 2 cosh(2 V2 7))

i(-1- fz;j [E—n‘;n..-wfz _ gimi2 ] [f;:-ﬁz e
- — — -
Zifzﬁ_lj(f—‘-’2;+£—:ﬁ2 +E:‘-"2,T+f\."2.,TJ

z;j[f_fﬁz; :"."2.,.][ ﬁz;_f_w.fz n]

—.-TI."I V2 ]

['[E'_z’T +r -

4(’?2;_’?-2;) (f_zw.fz T p-2i Vo T eiN2 i  L2V2 ,T] 16

Expanded form

. 25“1[.;2 ]smh( NS ]

16" (¢*™ ~1)(2cos(V2 x) + 2cosh(V2 7)) !
2" 51[1[ S ]51ﬂh[ e ] sin(v 2 7)sinh(v'2 ) coth(2 )
[EE’T -1 [Ecns[ﬁ ) + 2{:0511[@ 7)) : zcos[zﬁ )+ zcosh[zﬁ )

Alternative representations

3 (2(-1-£7)) sm( ]smh[ 5 ] coth(erJ( [jz ]ﬂﬂh[j_f]]

Va2
32[’—7_)2 . (e*™ - 1) [chs[ jz ]+ 2c05h[ = ]] ! zcns[ ]+ 24:0511( _]
. |:—1—£' ,T':I(_E—— ~."2. —#2)(_ ~imNZ L ]*."2]
8 (21) (( 1+e° }[Zcosh[ & ]+ e 2N s{z’T]-""’E))

[_E—{EJT]I,-"'-'IE + E{E,T]l,-"-'lz ] [_ -(2im)/ ~."z {Ef,T]I,-"'."E ][

1+ —5 ) 3

~l4e"’

2(24) [zcosh[— %] b BRIV s“‘“r""’f] 32 [ t]z




7 (2(-1 e ﬂsm[“ ]smh[ NS ] coth(2 ) [sm[jz ]smh[ N ]]

32(’—T_]z . (e*™ - 1) [24:05[ jz ]+2c05h[2—3]] ' 24:05[:'% ] +2c05h[:—’21]

V2
cos[’I - é] (-1-¢"7) [—f‘”f'“ + V2 ]

T T 2 w2
- — — — — 4
8 8 [_1+E2:rj [E-fznn,-'nfz b p2mIV2 | 2im V2 +£{zmn,-~.*z]
r  2r 2mive o emiNz 2
C{}S[—— T](—f ! + e 1y —— 3
2 N2 ~14etT N T

2[ e AmNZ | amNT | 4imN2 E'I’-‘J-f.-‘l’:lf"."j] 32[ #L_ ]2
2
7 (2(-1 e ﬂsm[“ ]smh[ NS ] coth(2 ) [sm[jz ]smh[ N ]]

32(L]2 [fz”— 1) [24:05( jz ]+2c05h( = ]] " 24:05[:'% ] +2c05h(:—’zl]

[_1 _EE,T':I (_f—:r.,-h"z +f:r.,-*."2. ] (_E—{f.ﬂ':l.,"l\'lj +f-|':':rf|.,-"*.'lj]

g )
- - — —— +
a8 (24) (( 1+e :r'] (ZC{}S( %]_’_f—{zrrlaﬂ.’z +f{2::r]|,-"."2. ]]

e 2miN2 +E'|'2..-T:Il|"l"l'lz ][ E—{E;':r]’-”'-'lz 4 pl2imN2 ](

3
1+F ] T
+

2(21i) [24:05[ 14_3]+E—{4f:r].,-"'-."f 4 HMNZ ] 32[’—T_]z

-\‘lL

i is the imaginary unit



Series representations

2 (2(-1-£7)) sin[ﬁ] sinh[ %] coth(2 m) [sin[j—g] sinh[ j—%])
- +
z_ |2 _ 2z 2 Ax
32[15] (e*™ - 1) (2{:05[ #E]+2c05h[ E]] 2{:05[#3]+2c05h[ z]
{-l s of .28 ey
. x " eI “[Rﬂ”‘“ 3 U Ty
8 16 o ghg2k 27522515
2[2 Py +2v’_z Reseery 1
(-3 22 ) 8% 22 s
H Eﬁ: 'L'!E,IZ H[RES5=-JI r{%-s] R'E'E5=-J'2 :{g_s]
+
2x g2k 22 1gs)
4(-1+e }[2 o5 +2v’_z Reseery 1 ]
P27 3 R [-g] "~ Res. . Br2fris
EJl-ﬂEJz =0 [RSs=-j r{;—,-s] ES5=J5 r{z_‘“']
= k g8 2 B
4(-1+¢ }[2 “"=02{2f;, +2v’_z Res,__; —r{l_:]”“]
2
3 o i i 2k {__2] T rs) 2% 5 _Z‘Fu]
T E‘.IC]='1 Ekz:ﬂ&g:ﬂq RESE:_EZ F{E—'—s] RESE:‘ES —5]
2 2

k 2k -2 5
o 8pC +2\-"?Z{7’ Res;._j ak sk ()]
k=0 {ZIC:I' _j:'] {E__l;]



3 i (2(-1-¢° ])sm[ﬁ]smh[%]
BZ[FTZJZ [fz,T_1)[2cos[2F]+2cosh[2—‘zT]]

ﬁ
F gk
ok
z

coth(2m) (si [jE ]smh

2 cos[ jET ] +2 cosh[

[ [ o [ o1 2251 gk Hzx,][zskz a2k (Lqpka g3ka HZkz] )

+ +
k,zmczz—o (2ky)! 2kt | @2kt (2ky)!
o o [(_2)k] H'Zkl 2k'| H'Zkl ]
(

Z Z 2kt @2k

k1 =0ky=0

[23k2 szz (_l)kz 23;(2 szz ]
+ +
(2ka)! (2ka)!

e Z Z Z[( 21 g2k 2"1 nz"']

ky=0kp=0ks=0 (2kp)! (Zkn)!

(-3) 72 Is) 25725 I(s)
Res.'f:—kz - & . Res.'.':—kg 37 -

F[S—s) T[E_S}

o [ kl th 2k| HZIC] ]

e Z Z 2| "arr * @i

k1 =0ky=0kz=0
(=3) 72 1) 25 725 I(s)
Ress. &, ﬂ s=k3s 3 o |*
5 o o o [23k] HZkI (_ l)kl 23k| sz] ]
2 +
ol 2k (2kp)!

(-3) n® rm][ g 2s r(s)]
- & . s=-kz = . |t
l"[; -3) ’ T[i -3)

i 23k stc, ( 11 23k1 2k
272 3 3 3 ]

ky=0ky=0k5=0 (2k1) (2k1)!
(-5 721 '251"(53 8 7 2 I(s)
BSe k, — = |+
3 s=-k3 T[i—s}
[ ks gl g2k
(-5) 7T

kq=0kp=0ky=

[R.’E-S §==ko

[R-'E‘S s=-ka

o 3.3 % %

ky=1ky=0ks= Ok

+
(2ky)! (2kq)!

Ea et 2° 125 1(s)
ReSe. s, —— 35— |-

[5 ) r(; - s)

DIl B

+
1
ky=1ky=0ks=0k,=0 2) (2k2)!

(=3) 710 272 ()
[“%*f—?ﬁfa‘ﬂkﬂh“‘ﬁiifny

& 8 (14 (- 1f) A2E
[15(-1+s’*)(1+e‘*)[2 [ o )

[R’E.S s=—kz

k=0



3 (2(-1-¢*"))sin(Zsinh( Z)  coth2m (sin | sinh( "*F”]]
32[%]" (e27 - 1) [2c05[j%]+2c05h[r ] 2 cos| 4”]+2c05h( =
s 16 2[22':’ *f’zjikarzv’_Z Res,__ %i]””]

+
1yv-s 23
kE 2k = g s
(=2 22 oo (-3 (5)
1ee [ S 2 E 3 res T
-5 23
27 13 i-—E] =2 8525 s
" Jl =0 E,lz =0 [RES5=-J'I Res;-_j,

) T )

L k _l—.i —25”-:'
142" [EZT (—2k 2k +2rz Rﬂsur:_J,-{z]I—E]

2k r{;?_,r]

> 2 s -2
(2= [RES;=_;¢3 uﬂ]

3 i i i 2kq
T Ly =1 2k =0 2z =01 [RES;=_;¢2 r{3 5| r{E—s]

22:: (-8 22 +2rzm Res,._; =2 2 r(s)

(2Kk) r{;—_;]

n!is the factorial function
I'(x}is the gamma function

Res f is a complex residue
T =Ep
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Integral representations

Hs i [2[—1—“-9-2 ]]51[1[“ ]smh[ﬁ] coth(2 J[ in[f—g]sinh[ﬁ]] i
2c05 Z_E] +2c05h( zz ]] 2{:05[3—%] +2c05h(:—’zl
i ;m+}r -1272],5“ (1+f14T2], ]
- == ds+
a8 —IN-I-}" ﬁ
x ) 2
8 mw“#ds] [J lcc}sh{ﬁntjdt] j‘i cschzlitjdt _
—J’N+}" 5 1] ey
_— f_{zf"-];'m [l_lh_i_ﬁ,p:tvz]J ]
16 [I ' .:IS]
=i ooty ﬁ
g2 B s)+s

(1 +fz”jrr2cosh[%] [ —m—ds

icody ; /
at
F—.ITZ_."|:2 145 [1 nz_.".s]

[

+e
2y [ieoty
4(-1+e) [ror 5 ds
':'-:~r:n+],r~1”'_{2”T2:I".Ills-l-'5 (1 -I‘-.f‘HTz]-' ] .
15‘[ ;_IS or 3 )
=i ooty ﬁ
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3 (2(-1 ""*ﬂsm[ﬁ ]5“1‘1[ =)
(5] (P 2en(E)
coth(2 ) (sin 7= )sinh(Z))
2{05[“ +2cosh2Z) 8
o ([ ) [zl featonss
_HW 53 0 B

—: ooy

:m+}r f{zr‘?]} 545 z—sn_—zs I(s)
+ 1 ds -
Vs r(; -5

[ IN+F[E{2T2]I,E+E 2—5},{—251—(5]] ]
+ 1 ds
—:m+}f 1_'[5 - S}

"-;B 5)+5

q [1+..-.=- ,rrzcnsh[ ]j“"*“

=i oy Pt
J dt /
(1] J2 5)4s 523
4[ 1+E2T]JIN+}“[F +2 F{E]

i ooy Vi F{]—E]
i coby f{z#],su E_EII'_EEI_'I:SJ . |
151 + ] ds|| foro-,
—i coty ﬁ 1"[5 - 5} 2
2 [2[—1—92T]]5m[“ ]smh[ z] coth(2 m) [si [ ]smh[z—i]]
- +
32[%]2 (e*™ - 1) [zcos[i—’zl] +2c05h[j—%]] 21:05[:'; ] +2C05h[4_3]
. -2 {8 5y4s .. 72 {8 5)+s
by e ! +y £
s T H[J‘I"ﬁfiﬂ}r}f 5312 ,[5]}_‘;::; 2 ds
8 16 22 )
16 (- 1+92T][ \,_J‘f;ﬂ%f 542 "’szmh(tmt]
T 5 ]
.. m2 {8 s)+s . n2 JiB 5)4s
2 !
P TH[J_:::++FYF53—II ]LTLT;FTIIS
+
6 2 _E [ienty F_JT:Z-"I':2 '“"H VInx h
16(-1+ &) |- = j_mﬂr S +2j sinh(t) dt
. 2 (2 5+ . 2 iz
n [ J_II-{;T; e "E'yzw ;Is] [ J_T;t,}; el 5 ;H ;Is] F_,;Tcschz,;t )yt
2

. . 22 5es
8[— — j_‘::’:f e ds+2 ,‘:J"T"fz Tsmh(tjdt]
v ¥ s 2
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cschix) is the hyperbolic cosecant function

From which, after some calculations, we obtain:

-14(-1/16-(2(-1-e/(2m))sin(m/sqrt(2))sinh(m/sqrt(2)))/((e/N(2m)-1)(2cos(sqrt(2)m)
+2cosh(sqrt(2)m)))+(sin(sqrt(2)m) sinh(sqrt(2)m) coth(2m))/(2cos(2sqrt(2)m)
+2cosh(2sqrt(2)m)))-4(MRB const)\(1-1/(4m)+m)

Input

2(-1-¢ ‘jsm(f_z]smh(

%)
o+
m

T16 (¢*™ = 1)(2cos(V2 ) + 2cosh(V2 7))
sin(V'2 7)sinh(v2 ;rrjcothiz;rrj] L
=4Cmpe
2cos(2V2 x) +2cosh(2V2

sinhix} is the hyperbolic sine function
coshix) is the hyperbolic cosine function
cothix) is the hyperbolic cotangent function
Cipp is the MREB constant

Exact result

2(~1-¢*")sin vz ]sinh[”: sin(v'2 x) sinh(V2 ) coth(2 )
(e*™ = 1) (2 cos(V2 x) + 2cosh(V2 7)) ' 2cos(2 V2 x) +2cosh(2 V2 x

Decimal approximation
1.6179990585048698203064385945984120074285458810256459533426326114

1.6179990585.... result that is a very good approximation to the value of the golden
ratio 1.618033988749...
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Alternate forms

L 1idmren . 2(-1- E,zfj sm(%] sinh[ E]

16 (~1+¢*")(2cos{V2 ) +2cosh(V2 x)) '
cosh(27) sin(V'2 x) sinh(v2 )
[Zcos(zﬁnj + Zcosh(zﬁnﬂ sinh(2 )

—4CMRB 1=1/(4 x)+x + E _ 285“1(";_1) Smh(%] —
8 (&*"=1)(2cos(V2 ) +2cosh(V2 7))
28 °7 sin[%] sinh[%]

[fz.lT _ lj [ECDE[E }'rj + ECDEh(ﬁ lﬂ !

14 sin(V'2 7} sinh(4 7) sinh(V2 x)
(1~ cosh(4 m)) (2cos(2 V2 7] + 2 cosh(2 V2 7))

i [_ 1- E,z;j (f-{m..-'w.fz _ 11E,'[:'JTIII.-"'-".'?.'. ] [EJTI.-'\."E'. _ E—JTI.-'\."E'. ]

=4 Cwrs “H- vz NZTx, VI, NT
z[fzﬁ_lj(f—2;+F—: 2..-T+_ff E.JT+E2.JT)
I:[E—Z.T+E2..-Tj[f—f\'lzﬁ_ff\'lz ;](fﬁz;_f_ﬁz n] x
4 (fz; _ E—ZJT'j (f_zn@; + E—Zf V2 +_f,2.:'\"E,T+ EZ"-"E .-T] 16
Expanded form
28 sin[’—l] sinh[ ;_]
Aot P W A
1—1,-{'4.l|:|+.l| 2- 2
=4 Cympe +— - -

8  (£*"-1)(2cos(V2 ) +2cosh(V2 7))

28 ¢*" 51[1[%) sinh[ E] 14 sin(v' 2 7)sinh(v 2 ) coth(2 )

[EE’T ~1)(2cos(V2 )+ Ecosh[ﬁ ) 2{:05[2\-"'5 )+ Ecosh[zﬁ 7
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We have:

From

[1+(n/1)A3] [1+(n/2)A3] [1+(n/3)A3] * [1+3(n/(n+2))A2] [1+3(n/(n+4))N2]
[1+3(n/(n+6))/\2]

Input

(GGG 2 (D02 =)= ()

n? n’ 5 3n? an? 3n?
— +1|| —+1(n +1] +1 +1 +1
27 8 (n+2)* (n+4)* (n+6)°

Plots (figures that can be related to the open strings)

.,

3 10

(n from -9.2 to 12.8)




15

6x 10 /

4% 101

2% 10 f

~60 —40

Values

3
— +1
27

4 .

3n®

(n+ 2)%
an°

[n+4J2
an®

(n+ 6)%

approximation

20
2% 1014

/—4xI{IH
—6x 101

1

B32

(n from -64.2 to 67.8)

2

4655

3 4 )

15808 2144779 912469376

225

—+ l]l"ngi +1)
g ! )

+1

+1

+1

3.69778

Alternate forms

72

64.6528

15 180 9801

1053.87 11915.4 93099.6

[8[n+3][n2—3n+9)[n2+n+1)[n+lj[nz—n+l)[nz—2n+4}
[n2+2n +4}[nz+3n+9]]/’[2?[n+412 (n+ 6 (n +2))

g(n-2n+4(n*+n+1)(nP+1)(nP+27)(n(n+2)+4)(n(n+3)+9

27 (n+2)(n+ 42 (n+6)%

B+ m+3)(n*-3n+9)(n° -2n+4)(n° —n+1)
[nz+n+ 1) [n2+2n+4} [nz+3n+9}}j[2?[n +2)(n +4jz[n+5:|2]
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Expanded forms

; 3n? 3n’ 35 [ 4 3n’ 3n’ ;
n’ + + + n’ + + +1|n +
n”+4n+4 n+4n+4 216 m+4n+4 n*+4n+4
1 [3 an an’ ]6
n + +1|n°+
216 n+4n+4 nf+4n+4

1 ; 3n’ 3n’
——3n’ + + +
n’+8n+16 n+4n+4 nf+4n+4

35 ( 4 3n? an® ;
— |n” + + +1|n" +
216 n+4n+4 n*+4n+4

2 5
1 an an 1
— [0+ + +1|n®+1|nf ——————
216 n+4n+4 n*+4n+4 n*+12n+ 36
3n? 3n’ 35 ( 4 3n? 3n’
n +1

3|n’ + + + +
n+4n+4 n*+4n+4 216

+
n+4n+4 n*+4n+4

2 5

1 an an

e —|nt+ + +1|n°+1|n®+
216 n+4n+4 n*+4n+4

; 3n? an’® 35 ( 4 3n? an’®
gin” + + + n o+ + +1
n+4n+4 n*+4n+4 216 n+4n+4 n*+4n+4
2 5
1 an an
e —|n+ + +1n6+1n4/
216 n+4n+4 n*+4n+4

[[nz +8n+ 16 [nz +12n+36))+1

nlE nlE n13

+ + +
sm+2°%m+42m+6°% 24m+2°¢n+42% 24mn+2°2%n+67°
nlE gnlz J,,!11
+ +
24M+4P2Mm+6% 2m+2°2m+42%n+6°2 72(n+ 272

f’ill f’ill 3!’!10 3!’!10

- + + -
72+ 4%  72(n+6°F 2Mm+2°M+4P2 2(n+2°(n+6)%
3n'® 251n° n n®
+ + +
2m+42 n+6° 8m+22m+4P2m+62 216 2(n+2)?
n® n° 2511’ 251n”
+ + +
2(n+4)° 2Mm+6° 24n+2°n+4)° 24
251n’ 27 n° 251 n°

- y—
24M+472Mm+6°% m+2°2m+4)2n+6)° 72(n + 2)%
251 n° 251 n° on* on?
+ + + +
72m+47 72m+6°2 m+2°¢m+42 m+2°%n+6)2
ont 251 n° an? an? an?

+ + + +
(n+ 42 n+ 6% 216 m+2¢ m+42 (n+6)?

+

+

+
n+2°2m+ 62

—

+ +

o |,

+1
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Alternate form assuming n>0

(8(n"*+4n” + 170" +56n'" + 1890 + 588n° +
1055n° + 2456n" +3739n° + 7588 n° + 7455n" + 7056 0° +
6588n" + 5184 n + 3888)) /(27 (n + 2) (n + 4)° (n + 6)°)

Real roots
n=-3
n=-1

Complex roots

1 iv3
N=-- -
2 2
iva
n= -+
2 2
1 iv3
n=--
2 2
1 ivV3
n=--—+
2 2
n=—l—f¢§

Series expansion at n=0

49n* 2s51n° 1897n?
1+ + +
48 864 2304

(Tavlor series)

+ D[HE]
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Series expansion at n=o

an° 16n° 200n’ 2032n°® 54968n°
+

- - ~-50736n" +
27 3 3 3
10736248n° 8954512n% 65044952n 141
- + - 15351???5+D[[—] ]
27 3 3 n
(Taylor series)
Derivative

anl 1+ 22 (5))
(-GN N2 (=T ) -

(8n(3n" +54n" +381n" + 1614n"* + 5531n'" + 1705407 +

48319n° + 117346 n° + 2248570’ + 377170n° + 577499 n° +
773666n" + 874068 1" + 599400n" + 339984 n + 127008)) /

[9(n+2j2 (n+4)° (n+633j :

Indefinite integral

o n? n? ; 3n? 3n? 3n?
jl+— 1+ —|(1+n’)|1+ 1+ 1+ dn =
27 8 ' (2 +my? (4 +n)* (6 + n)*

4n® 16n® 25n® 20322n7 27484n° 50736R°

- + - + +
135 27 3 21 27 5
2684062n" 8954512n° 32522476n°
- + —153517776n +
27 9 3
40902352 917050680 1862 63820120
+ - logn+2)+ ————— login+4) +
n+4 n+6 3
22702282 160

1043878626 log(n + 6) - T constant

(assuming a complex-valued logarithm)

logix) is the natural logarithm
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Local minima

o) 30+ 5)-(55)
(ool - e

(]((“(3)3](“3(,5—2]2]]

n »2
1+3(—5] ]}x?5?4.? at n= —2.2297

n? n ] 3n? 3n’ 3 n’
— 41| —+1|(n" +1) +1 +1 +1
27 8 Nin+2)2 (n+4)2 (n + 6)

forn=119154:

((11915.4)A3/27+1) ((11915.4)A3/8+1) ((11915.4)A3+1)
((3(11915.4)A2)/((11915.4)+2)\2+1)((3(11915.4)A2)/((11915.4)+4)A2+1)((3
(11915.4)/2)/((11915.4)+6)A2+1)

Input interpretation

11915.4° 11915.4° ;
+1 +1((11915.4 + 1)
27 8 -

3+ 11915.4% 3+ 11915.4% 3. 11915.4%
+1 +1 +1
(11915.4 + 2)* (11915.4 + 4)2 (11915.4 + 6)*

Result
1.43234614732228008180151923198234100430982009872003072012572601... =
1036

1.43234614732...%10*
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From which, after some calculations:

(144+((3 m)/11))*1/(In(((11915.4)A3/27+1) ((11915.4)A3/8+1) ((11915.4)A3+1)
((3(11915.4)/2)/((11915.4)+2)A2+1)((3(11915.4)A2)/((11915.4)+4)72+1)((3
(11915.4)A2)/((11915.4)+6)A2+1))+2m)

Input interpretation

am
[144+ —]
11

11915.4° 11915.4° ; 3+ 11915.4°
1/ log +1 +1((11915.4" + 1) +1
27 8 "l(11915.4 + 2

[3 11915.4% ][ 3+ 11915.4% ]
+1 +1|||+27
(11915.4 + 4)% (11915.4 + 6)*

logix) is the natural logarithm

Result
1.6178688566373550001675650159822804075810103734262636020088202737

1.6178688566.... result that is a very good approximation to the value of the golden
ratio 1.618033988749...

Alternative representations

I 11915.43 3. 11915.4°
[144+—]/ log +1 +1
11 27 (11915.4 + 2)2

3 11915.4% 3 11915.4%
+1 +1
(11915.4 + 4)2 (11915.4 + 6)2

11915.4° ;
s *1 (1191547 + 1) |+ 2x|=
3 ; 11915.4° 11915.4°
[144+ —1]/ 27 +log,|(1+11915.47) 1+ 5 1+ -

3 11915.4% 311915.4% 3 11915.4%
1+ 14 1+
11917.42 11919.4% 11921.4%
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11915.4° 3 11915.4%
[144+—]/ +1 +1

(11915.4 + 2)*

3. 11915.4° 3. 11915.4%
+1 +1

119154+4J (11915.4 + 6)2

11915.4°
[ ][119154 +1]]+2n]=

37 119154 11915.4°
[144+ H]/ 27 + log(a) log,|(1+ 11 915.4°) 1+T 1+T

3 11915.4% 3.11915.4% 3 11915.4%
bttt | PRttt | Bl
11917.42 11919.42 11921.42

11915.4° 3 11915.4°
[144+—]/ +1 +1

(11915.4 + 2)%
[[3 11915.4% ][3 11915.4> ]
+1 +1

119154+4; (11915.4 + 6)°

11915.4°
[ ](119154 +1]]+2n]=

3 , ; 11915.4° 11915.4
[144+ H]/ 27 ~Lij[1-(1+1191547) |1+ 5 1+

27
3 11915.4° 3 11915.4% 3.11915.4°
1+ —|1+ —|]1 4 —
11917.42 11919.42 11921.42
logLix) is the base- b logarithm

Liy(x} is the polylogarithm function

Series representations

I 11915.43 3 11915.4%
[144+—]/ log +1 +1
11 27 (11915.4 + 2)°
[[ 3 11915.4% ][3 11915.4% ]
+1 +1
(11915.4 + 4)% (11915.4 + 6)%
11915.4° ;
— ! (11915.4° + 1) |+ 2x| =

3(52B+m)

e (=1)

=1 k

k -B3.25z24k
11 (zn + log(1.43235x 107°) - F—]
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I 11915.4° 3. 11915.4° 3 11915.4%
[144+—]/ log +1 +1 +1
11 27 (11915.4 + 2)2 (11915.4 + 4)2

31191547 11915.4° ;
+1|||——— +1|(11915.4" + 1) [+ 2x | =
(11915.4 + 6) 8 '

3(528 + m)

arg(1.43235x10%0 -y
2x

o (~1F(1.43235:10%0 _xfF K ]

11[2:r+2”r . .

J + log(x) -

3 11915.4° 311915.4%
[144+—]/ log +1 +1
11 27 (11915.4 + 2)°
[[ 3 11915.4° ][3 11915.4” ]
+1 +1
(11915.4 + 4)* (11915.4 + 6)
11915.4° ;
—a ! (1191547 + 1) [+ 27 =(3(523+m;/

arg(1.43235 x 10% - z) 1
11|27+ log(zg) + - [log[—]+ l{}g(zuj]—
2 Zp

= (- 1)F (1.43235 % 10% — 7, 2;* ]

2, k

k=1

arg(z) is the complex argument
Lx] is the floor function
iisthe imaginary unit

Integral representations

chs 11915.4° 3 11915.4%
[144+—]/ log +1 +1
11 27 , (119154+2;

[[ 3.11915.4% [ 11915.4% ][11915.43 ]
+1 + 1| ——+1
(11915.4 + 42 (119154+5; 8
3(528 + )

16
11(2H+ 11432.35x1ﬂ 1 “]
I

(11915.4° + 1}] +21|=



23

3 11915.4° 3. 11915.4% 3 11915.4%
[144+—]/ log +1 +1 +1
11 27 (11915.4 + 2)2 (11915.4 + 4)2

3 11915.4% 11915.4% .
S +1 s *1 (1191547 + 1) |+ 2x| =

(11915.4 + 6)
bim (528 +m) : I
ar 3 L)

i —83.2524 5 2 i
, ¥ =5 {145
11(4rn‘2+ ity € :s]

=1 caty Ml-s ¢

['(x) is the gamma function

We have:

[1+((m+n)/(1+m))A3] [1+((m+n)/(2+m))A3] [1+((m+n)/(3+m))A3] *
[1+((m+n)/(1+n))A3] [1+((m+n)/(2+n))A3] [1+((m+n)/(3+n))3]

Input

e () G
(G (TR DG )+ ()

Result

[(m+n}|3 ][(m+n]3 ][(m+n}3 ]
+1 +1 +1

(m+ 17 (m + 2)° (m+ 3

[[m+n]3 l][(m +n)°’ 1][(m +n)? 1]
+1||——+ +
(n+1)7° (n+2)% (n+3)°
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3D plot (figure that can be related to a D-brane/Instanton)
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From the result
3 3 3
m+n m+n m+n
[': ) +1][': ) +1][“ ) +1]
(m+ 1)° (m+ 2)° (m+ 3)°
3 3 3
m+n m+n m+n
[“ ) +1][—'f ) +1]['f ) +1]
(n+ 1) (n+2)° (n + 3)°

form=4 and n=8:

(4 + 8)A3/(4 + 1)A3 + 1) ((4 + 8)A3/(4 + 2)A3 + 1) (4 + 8)N3/(4+ 3)A3 + 1) (4 +
8)A3/(8 + 1)A3 + 1) ((4 + 8)A3/(8 + 2)A3 + 1) (4 + 8)A3/(8 + 3)A3 + 1)

Input
[(4+B;3 ][(4+5; ][(4+ELJ ]
+1 + +1
(4 +1)° (4 + 2)° (4 + 3)°
[(4+8]3 ][4+BJ [4+BJ ]
+
(8 + 1) (8 + 2)° (8 + 3)°

Exact result

675837057493
39703 125

Decimal approximation
17022.263549607241243604879968516332152695789059425423061 786698150

17022.2635496....
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From which, after some calculations:

(1/PIA2)(((4 + 8)A3/(4 + 1)A3 + 1) (4 + 8)A3/(4 + 2)A3 + 1) ((4 + 8)A\3/(4 + 3)A3 + 1)
(4 + 8)7\3/(8 + 1)A3 + 1) (4 + 8)A3/(8 + 2)A3 + 1) ((4 + 8)A3/(8 + 3)A3 + 1))+e+o

Input

1[r4+af q[vk+m3 1]r4+af q
— + + +
4+ 1)° (4 + 2)° (4 + 3)°

F4+8F ]r4+aﬁ ]r4+aﬁ ]
+1 +1 +1||+e+d
(8 + 1) (8 + 2)° (8 + 3)°

Result

¢ is the golden ratio

675837057493
30703 12572

d+e+

Decimal approximation
1729.0522069352366416370989701793976800365247591439629739416301850

1729.05220693....

This result is very near to the mass of candidate glueball f,(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

1351674114986 + 79406250 ¢ 7° + 39703125 7° + 39703125 V5 »°
79406 250 7°

1 675837057493
—(1+V5)+e+
2 : 30703125 r*
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3970312517 ¢ + 675837057493 + 39703125 ¢ 1°
39703 12572

Alternative representations

(448 (4+8)3 (448 (4483 (4+8) (448
3 3 + 3 + 3 + 3 3
(4+1) (d+2) (4+3) (8+1) (8B+2) (8431

+e+d=
1+ ) (1 F) (0 F) (0 F) (1 ) (04 )

.
£+ ECDS( —] +
5 (180°)2

({4+333 )[{4+333 N )({4+333 [{4+333 N )[{4+333 ]({4+3]3

=
—

(441 (44293 44373 (8+1)3 (8+2)% (84313
+E+ =
3 3 3 H-Z 3 3 3
12 12 12 12 12 12
1+ —)[1+ —)(1+ —][1+ —)[1+ —)[1+ —]
e [ 53 & 73 g3 10° 113
2
0ot of =1=x+x° near x = 1.61803
3 3 3 3 3 3
({4+8]3 ]({4+3]3 + ]({4+333 + ][{4+8]3 + ]({4+3]3 1) ({4+313 1
(4+1) (d+2) (4+3) (8+1) (8B+2) (8431
+e+d=
123 123 123 123 123 123
1+ —][1+ —](1+ —][1+ —][1+ —][1+ —j
[ 53 & 73 g3 10° 113
e+ 3 +
(1807
00t 0f =1=X4+Xx° near x = 1.61803
Series representations
(448 (44873 (44813 (4+8)3 (448)% (4+8)3
(441 PTETEIR R | PPy L PPYCTER ) A PR 84313
+e+d=

HZ
675837057493 o 1

+
39703125 n* ;kf

d +
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({4+EJ3 ]({4+333 ]({4+EJ3 [{4+EJ3 N ](msﬁ ](mmﬁ ]

[
—

(441 (4423 44373 (8413 (8+2)% (843
+e+d=
2
675 R37057403
e+ d+ 2
635250 DDD(Z“‘ *'—“—]
k=0 142k

({4+EJ3 ]({4+333 ]({4+EJ3+ ][{4+BJ3+ ](msﬁ ](mmﬁ ]

(441 (4423 44373 (8413 (8+2)% (843
+e+d=
2
675837 057493 1
b+ + .
39703125 72 oo (=¥
-0 Kk

n! is the factorial function

Integral representations

(448 (4+8)3 (448 (4483 (4+8) (448
3 3 3 + 3 + 3 3
(4+1) (d4+2) (443) (8+1) (B+2) (8431

H_Z

+e+d=

675837057493

635 250 DDD[J';I'\," 1-¢% :It]z

e+ d+

({4+EJ3 ]({4+333 ]({4+EJ3+ ]({4+BJ3+ ](msﬁ J(mmﬁ ]

(44193 (4423 (433 (8413 (842 (843
+e+d=
675837057 493
e+ d+ . >
oo _ 1
158812 500( [ 5 dt)
(4483 (4+8)3 (44+8)° (44873 (4+873 (44813
({4+1]3 ][{4+2.]3 ]({4+333 *+ ][{E+1]3 * ][{B+2.]3 ]({B+3]3 * ]
+E+ =
675837057403
e+ d+ 3
158812 500| [} —— dt
[JO Y 142 I ]
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((/PiA2)(((4+8)N3/(4+1)N3+1)((4+8)N3/(4+2)N3+1)((4+8)N3/(4+3)N3+1)((4 +
8)N3/(8+1)A3+1)((4+8)13/(8+2)A\3+1)((4+8)"3/(8+3)"3+1))+e+p) 1/15+(MRB
const)\(1-1/(4m)+m)

Input

[l"(4+8j3 ][(4+5;3 ][(4+8J3 ][(4+8;3 ]
— +1 +1 +1 +1
4+ 1)° (4 + 2)° (4 + 3)° 8+ 1)°

4 +8)° 4483 -
[I'::B* 213 ' l][im 3;3 ' l]]”w],‘ (1/15)+ Cyapg

¢ is the golden ratio
Cipp is the MREB constant

Exact result

L 1idm e 675 837057493
Cure +15/d+e+
39703 125 72

Decimal approximation
1.64494133306976084208509975043367198436090940117250041 38549205682

1.644941333.... = {(2) = m*/6 = 1.644934 (trace of the instanton shape)

Alternate forms

1{/ - (39703125 7% ¢ + 675837057 493 + 39703125 ¢ 1°
1-1/id mi4m

Cmee S5 (11 215

1-1/id m)4m
CmRB +

1{/$ (1351674114986 + 39703125 7% + 39703125V 5 x2 + 79406250 ¢ 7%

52 (11 m)H 1
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157 2 a
2/5 2/15 15 1-1/{4 m)+m W 39703 12557 $+675 837 057493+39 703 125e n
5 11 YV 21 Cumre + ENE

525 11215 '3

Expanded forms

675837057493
30703 12572

pod 1
CMRBI_I"M"]J”' + Lij 5 (l + ﬁﬁ + &+

Lo 1 +s 675837057 493
Cmre +15 - — + e+
2 2 30703125 72

(1/27(((L/PIA2)(((4+8)A3/(4+1)A3+1)((4+8)A3/(4+2)A3+1)((4+8)A3/(4+3)A3+1)
((4+8)A3/(8+1)A3+1)((4+8)7\3/(8+2)A3+1)((4+8)A3/(8+3)A3+1))+e+¢)-1))A2-3/2MRB
const

Input

[l[[l”(4+8j3 ][(4+5;3 ][(4+8;3 ][(4+ng ][(4+ng ]
—||= +1 +1 +1 +1 +1
27 122 114 +1)° (4 + 2)° (4 + 3)° 8+ 1)° (8 + 2)°

(4 +8)° 2 3
+1||+e+d|=1]| = - Cumrs
(8 + 3)° 2

¢ is the golden ratio
Cipp is the MREB constant

Result

[ 675837057493 ]2 3 CMRB

729 \ 39703 125 72 2
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Decimal approximation
4095.9657138199034978116824077056569119559734106380903650581624973

4095.9657138199.... ~ 4096 = 64°, that multiplied by 2 give 8192, indeed:

The total amplitude vanishes for gauge group SO(8192), while the vacuum energy is
negative and independent of the gauge group.

The vacuum energy and dilaton tadpole to lowest non-trivial order for the open
bosonic string. While the vacuum energy is non-zero and independent of the gauge
group, the dilaton tadpole is zero for a unique choice of gauge group, SO(2") i.e.
SO(8192). (From: “Dilaton Tadpole for the Open Bosonic String “ Michael R.
Douglas and Benjamin Grinstein - September 2,1986)

Alternate forms

(~3447451500732421 875 7" Cygs + 913511456561 593 174 890098 —
53665 686 346553531250 1~ + 53 665686 346553531250 V5 1° +
107331372 693107062500 ¢ n° + 4729014 404296875 1" —
1576338 134765625 V5 " - 3152676 269531250 e 7" +
3152676269531250 V5 ex” +3152676269531250¢ 1)/

(2298301 000488281250 7"

1 /1 6758370574932 3(C

— | = (V5 -1)+e+ ]_ MEE
729 \2 39703125 72 2

1 1 6758370574932 3C
— -1+ =(1+V5)+e+ ] _ —-MRB
729 2 39703125 72 2

Expanded forms

3Cwrs 1 VY5 e V5e ¢  456755728280796 587445049
- + -

- - + + +
2 486 1458 729 729 729 1149150500 244 140625 1
675837057493 B75 837057 493 1351674114986 ¢

+ +
28943578 1257° 5788715625V 5 7- 2894357812577
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_3Cums _ 26 2e4 ¢ 1351674114986¢4 1 2¢  e°

+ + - + +
2 729 729 729 280435781257 729 729 729
456755 728280796587 445049 1351674114986 1351674114986¢

- +
1149150 500 244 140625 28043578125 72 28043578125 7°

From:

4/Pi [(1-eN((-Pi*x)/2))/(1/2) — (1-eN((-3Pi*x)/2))/(3/2) + (1-eN((-5Pi*x)/2))/(5/2)] —
2x tan/\-1(eN((-Pi*x)/2))

Input

4 [l_e—{ﬂ-ﬂﬂ l_elfz{—aﬂlj l_elfz{—5ﬂlj
ki)

1 ~(x 32
- + ~(2x)tan” (e
12 32 52 ] ( )

tﬂn_l{x} is the inverse tangent function
Exact result

4 (21_5 (1- f_{smrz] _ -T2 ;_ (e~Gror2 _ 1)+ 1)

-2x tam_l{-ﬁ*_{rr nﬂ]
kY
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Plots (figures that can be related to the open strings)

-1.0 A5 0.5 1.0

/ _15 (% from -1.1 to 1.1)

-6 {4 -2 .| 2 4 &
F20x10M

‘—4.'E|x 1013
_6.0x 10"
‘—ﬁ.{lx 10'?
[-1.0% 104
~1.2x10M

(x from -6.7to 6.7)

Alternate forms

4 f—{E.?l'.I’].-'z (25 f.ﬂ'.:’ — 995 fz.?l'.r + zﬂgf{ﬁx.rj,'z _ 9

225w

—2xtan [f'{“]"'z}

2(2(9 e 57012 _ 25 p~(370/2 4 95 ¢~(*0/2 _ 209) + 225 1 x tan~1 ("7 D/2))
225

PO 2T
225w . . .
(-50 ™" + 450 ¢”™* = 4186”7 4 225777 x tan (¢ ?) 4 18)

Expanded form

4 f—{ﬁ fr.rj,-'z 4 f—{Sfr.r],-'z 4 f—{fr.r],-'z | 835
- + - -2x tan'l[f'{“]"j‘] b —
257 Om il 225«
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Series expansion at x=0

15 2

(Taylor series)

26 7y a°x® 19x°x' 3350 %7 5
[— ]x + - + +0(x7)
4 96 320 !

Series expansion at x = -i

gim 22 {P':” N2 o3 T N2 Gl )2 :r—Zf]]

i

arg[—

2m

2 2 .
[log[—]+ i lng[—] (X + i)+ Of(x + ) ‘j] +
ki) w

gim )2 {P':” N2 o2 oMWy Gl )2 :r—2.:']]

X

a rg[—

2m

(lﬂg(g] +i lng(z] (X + i)+ Of(x+ :'Jﬁ'_‘j] +

F—{.IT X2 “_I_FI:.IT x:-,-'E:I
—arg[ o ] —argix +i)+m
(2im=2m(x+i)+0((x+0)°) +
2T o
(225 mlog(x + i) + 225 7 lng(gj - 2257 log(2) + (836 - 10361)
225 1 -

1 m

s i (— 15log(x +i) - 15 log(i] + 15 log(2) —46] (X +i)+
1 35

— (=72im =) x4+ =i (x+ D+
48 - 48
7(-1200i 7% + 7% (x + *  3679ix" (x +i)°

4=
23040 23040

+0(x + ijﬁj]

argiz) is the complex argument
| x| is the floor function
log(x) is the natural logarithm
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Series expansion at x = i

gim 22 (&' N2 g TN Gl x)2 a42i)
arg| - :

x-i

2m

2 2 .
[lug[—]— i lng[—] (X — i)+ Of(x - i) ‘j] +
ki) w '
[ g i X} 2 Pl N2 g oA AN A )2 .-T+2.f]]
arg| - '

x—i

2m

(lng(g] —i lng(z] (x = i)+ Of(x - :'Jﬁ_‘j] +

[r—-::r X2 {—f+r':’T x:-,-'E-I

']—arg(x—ijwr

—arg o

(2im+2x(x - i)+ O((x - ) +
2m h

(225 log(x - i) + 225nlog(§j - 2257 log(2) + (836 + 10361)
225 7

+

1 T

s i (— 15log(x - i) - 15 log(i] + 15 log(2) - 45] (X —1i)+

1 35

— (72im-7) (x=D)° = —in" (x=i) +

48 - 48

7(1200i7° + 7% (x - 0" 3679ix* (x - i)
23040 R 23040

+0f(x - ;'f’j]

Series expansion at x=00

[lug[l —ie TR [— 225 i X + D[[E]H]] +

! X

log(1+ie ™) [225 PTx 4 o[[l]lg]] _

) X
—9Q e T2 835]

225w

36 PT2 100 o 3T N2



36

Derivative
l_F—{.IT x)2 1—!‘_{3 mxy2 1—!‘_{5 mxy2
d |4 ( 12 32 * 52 ] “1; —imwy2
. ~(2x)tan (e ") | =
ax i ’
1 LT

15(e™ + 1)

(156 (rx+2) -4 +20” "~ 30" (¢" £ 1) tan (e "% + 6)

Indefinite integral

. w2 1 Smxy2y 1 Imxy2
j[q{l_e“”-- AL To -4 B PRl |

i

2ixLig(-i ™) 2ixLiglie™ ) 4iLig(-i et VE)

-2x tan'l[f

={r _r],.'E.}

]dx:

4iLigfi e

ki i I b
% X2 log(1 - c'f{”]-"zj + é i X% log(1 + :‘s{”]-"zj +x* [—tan'l[s‘{”’-"zjj +

Beiomxyd Beidmuyd Be—imxy2

+
12572 2752 e

(@ssuming a complex-valued logarithm)

B36 x
225

From the exact result

4(L

b [1 _f—{ﬁn'.r],-'2j _f—{um,-'z + 1 [f—{E:r.r],-'Z _ l'j +1

E

n

forx =1.1 and 6.7, we obtain:

stan

Liy(x} is the polylogarithm function

1 [f —{x xn,-'zj

—2xtan

(4 (1725 (1 - eN(-(5 1*1.1)/2)) - eA(-(*1.1)/2) + 1/9 (eM(-(3 1*1.1)/2) - 1) + 1))/ -

2*1.1 tan/\(-1)(eN(-(m*1.1)/2))
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Input

4 (ZLE (1 V267 1D)_ 121Dy ;T (e7l23= LD _q) 4 1]

(2 1L1)tan (e 2N

tan  (x) is the inverse tangent function

Result
0.57045796857637978056141809715620754386241698826182157130337705724

(result in radians)

0.5704579685....

Alternative representations

4 [zLE [1 _f—ll-'E{EIrl.lj) _p k2l 1 [f—ll-'z{S:rl.l] _ 1) + 1]

9 —
) T
tan—l[f—l,zml.ljj 2. 11=
4 (1 + i (1 _E—Z.Tﬁ:r] + % (-1 +£—1.65n-] _f—ﬂ.EE.-T]
~2.25¢ (e 7 |0) +
' g

a [L [1 _f—ll-'E{E:rl.l]) e V2l 1 [E—l,.'E{S,Tl.l] _ 1) + 1]

25 g ~
) F
tan (e 272 11 =
4 [1 + st (1 _f-z.?snj + % (-1 +f—1.65:rj _f—l].EE:r]
-2.2 tan'l[l, e ) 4
' T

4 [zLﬁ [1 _f—ll-'E{EIrl.ljj _ e V2l 1 [E-l,.'z{sml.h _ 1) + 1]

9
kil
tan—l[f—l,-'Z{:rl.llj 5 11=
: L 4 (1 + é [1 _E_z.?h) + ;_ [_1 +E—1.65:r) _E_u.sh]
~2.2cot [ -0557]+
e T

s (x | m}is the inverse of the Jacobi elliptic function sc
tan = (x, ¥} is the inverse tangent function

cot (X} is the inverse cotangent function
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Series representations

4 [zLE [1 _f—ll-'E{EIrl.lj} _ e V2Ll ;_ [f—ll-'z{S:rl.l] _ 1} + 1]

T

2.71556 0.16¢ =777
= - +

w kil

_1.65; _0.55; ks

D.111111£‘1'65T 4£0557 o ol T(f
- —zzzj

T k=0

n

_1,.-2{,T1.13} 5 11

tEl[l_l[.f'
~0.557) 142k

1+2k

a [L [1 _f—ll-'E{E:rl.l]} e V21 1 [E—l,.'E{Sn-l.l] _ 1} + 1]

25 o _

. Vel d 836 4£—2.?E:r 4£—1.65:r
tan” (e whiha 11= Py + 5 -

: T T T
142K
-0.55
[ :jL'!k 21+2k F1+2k £ : ;

4£—U.55:r zzi 1+,||. 1+4"_5' T

T ] 1+2k

a [L [1 _f—ll-'E{E:rl.l]} e V2l 1 [E—l,.'E{S,Tl.l] _ 1} + 1]

25 9 B
d 2.75 1.65
. 836 e I
tan (e "2 11 = - + -
’ 225w 257 O
4 g 0557 p arg[i' [E-u.ssn —x]]
—22tan (x)-227m -
m 2m

oo [—E—i' —x0) ke —xj'k} [E-G.EE,T —x'Jk

L1f§: p * for(ixeR and il !

k=1

Fy is the ”|h Fibonacci number
arg(z) is the complex argument
Lx] is the floor function

iisthe imaginary unit

R is the set of real numbers
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Integral representations

4 [L [1 _E—ll-'z{Erl.lj':l _ k2l 1 [f-l,.-z{snl.lj _ 1] + 1]

25 9 B
a 2.75
i 3.71556 0.16¢ =7
tan (e V271 V) 2, 11 = ~ N
' w F
0.444444 ¢-157 4 40557 osss (1 1
- —22¢g 7 J —— dt
n n 0 1+ 1172

4 [L [1 _ E—l,-'E{E;Tl.l]':I _p- k2l 1 [E-l,.-z{hl.h _ 1] + 1]
25 ! o /

¥
tan ‘(e ") 2 11 =

3.71556 0.16¢ 277  0.444444 ¢ 15T 47000
- N B X
H m

32

g 0.55 g
0.55e 77N j'fﬁﬂ}f
e =i coty

s (1
(1+e 17) r[i - s]l’[l - 5)T(s)° ds for 0

a [L [1 _E—ll-'z{E,Tl.l]j e V21 1 [E—l,.'E{E,Tl.l] _ 1_‘] + 1]

25 g )
— n
tan—l[f—l;z{n 1.1]) 9. 11=
3.71556 0.16e 7"  0.444444 ¢ 15T 47007
_ N B )
kil m B Hl T
D-EE E—GEE.-T j_fﬂul}r[_f—l.lnj—.'j I—[E _ S':I 1—|:1_ SJ ]__|:SJ
ds tor
; . 5 |
im —ioe 3 _ 5
1§ ooty ]__[z S}

['(x) is the gamma function
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Continued fraction representations

a [L [1 _E—ll-'z{E,Tl.l]:I e W21y 1 [f—ll.'z{S,Tl.l] ~1)+ 1]

a5 9 ~
o k)
tan (e 2" 2 11 =
836 _ 472757 41657 055k 055,
225 = 9 te _ 2.2¢ 03" B
T 14 I’E p—11m ;2
k=1 142k
0.957277 0.390855
' N 14 0.0315636
e 0.126254
5.4 0.284072
74 0.505017
O+...

a [L [1 _E—ll-'z{E,Tl.l]:I e V21 1 [E—l,.'E{S,Tl.l] ~1)+ 1]

a5 5 ]
k)
2 (m % - 4'"_;:“ + 4'"_;65” _ 4 g-0.55x
tﬁn_li.f‘_l'lzhl ].].:I]I| 2 11=
. F 3
-1657
55|, 0557 _ p )
o pllm {1+{—131+k+k =
3 k=1 342k
0.957277 — 2.2 0.177661 0.00560763
7 N T4y 0.284072
s, 0126254
- _0.78908
o 0.505017

11+4...
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4(L[l_f—ll.'z{ﬁnl.ljj_E—l,-'z{nl.lfu + 1 [E-l,.-z{snl.h ~1)+ l]

a5 9 ~
o k)
tan (e 2" M) 2 11 =
836 de 2757 gp-l.65n -0.55x _
WA e 9.9 p-0557
T 14 I}. e 11Ty ak?
k=1 lee D171 2k42k
0.390855
0.957277 -
9 14 0.0315636
2.96844 + 0.284072
0.789089
400531+
6.84218 + — 124061

B.77006+...

4[L[l_E—l,.'z{E,Tl.l]j_E,—l,-'E.{,Tl.lj + 1 [E—l,.'E{S,Tl.l] ~1)+ l]

a5 g i
m
836 42757 . 4e-1.65T _ 4 p-055n
tﬁ[l_l[f_l".zml'lhjz 11— 235 a5 o )
' m
9 9 p-0.557
1 =1.1m§ 1+k 1+k =
e tn, o 22 )
te + K Ly ky -1.1m
k=1 (145 [14-1%) e 70T | (1424)
0.957277 0.390855
. . 1.02156 + — 0.0631271
' a_ 0.0631271
0.378763
>IS7827 T 0 378768
0.28407 + ...
I": ag /by is & continued fraction
And:

(4 (1725 (1 - eN(-(5 T1%6.7)/2)) - eN(-(%6.7)/2) + 1/9 (eN(-(3 T*6.7)/2) - 1) + 1))/n -
2%6.7 tan/(-1)(eMN(-(%6.7)/2))

Input

4 (L [l — e V2051670 _ o-12(n67) 1 [f-l,.-zfsf 67 1)+ l]
25 - 9 -

(2 6.7)tan (e 27T
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tan  (x) is the inverse tangent function

Result
1.18230373109228095181896352405064569027736053049433851 344648686226

(result in radians)

1.182303731....

Alternative representations

4 [ELE (1 _E-ll.'Z{E:rﬁ.]’]} _ e V26T ;T [E-l,.-thﬁ.?h ~1)+ 1]

K}
tan'l[s'l"'z{"ﬁ'ﬁjz 6.7 =

4 [1 + zLE (1 _f—lﬁ.?ﬁ:r} + % (-1 +f—10.05:r} _f—3.35:r]

~134sc (e 7 |0) +
' M

4 [ELE (1 _E-ll.'E{E:rﬁ.}’]} _ e V26T ;T [E—l,.'z{Sn'ﬁ--?fl ~1)+ 1]

n
tan'l[s'l"'z{"ﬁ'n}z 6.7 =

4[1+ L (1 g 16757) 4 L [_1+f—10.05n"!_f—3.35:r]
~13.4tan"}(1, e P74 = — '

n

4 [ELE 1 _f-ll.'E{E:rﬁ.?]} _ e V2(x6T | ;_ [,;.—1.-'2*3”5-?3 -1+ 1]

n
tan—l[f—ll-'E.{:rﬁ.?J}z 6.7 —

4 [1 + é (1 _E—lé.?ﬁ:r} + % (-1 +E—1ﬂ.ﬂ5:r} _E—S.Sﬁ:r]

4=
f—3.35:r] -

5¢ (x| m)is the inverse of the Jacobi elliptic function sc

~13.4 cot'l[

tan = (x, ¥} is the inverse tangent function

cot  (x)is the inverse cotangent function



43

Series representations

a [L (1 _f—ll-'E{En-E.?]} _pl2ixeT 1 [9_1,.-2{3,T+5.h ~1)+ 1]

25 9 )
. g
tan-l[f-l,.zmﬁ.ﬂ} 5 6.7 =
836 4 p 16757 4 ,-1005x 4 -335x © (1) (f-3.35;~]1+2k
- + - ~13.4 ) -
2257 25w O b 1+2k

a [L [1 _E—ll.'E{E:rﬁ.?]} e V26T 1 [f—ll.'E{S:rﬁ.?] _ 1} + 1]

15 9 B
L o aeen d 936 4 16757 4 ,-1005x
tan (e Mg 6.7 = s r 2 + o -
' i) i) n
142k
-3.35
(- l_]k W2k e il
a— N xR
4 p T 1342 1+..|.1+ T
n 1+2k

4 [ELE 1 _f-ll.'Z{E:rﬁ.?]} _ e V26T ;T [E-l,.-z{hﬁ.?h ~1)+ 1]

n

. 836 4 16757 4 ,-10.05x
tan—l[f—l,zwﬁ.?]} 5 67—

2957 257 9
4 ¢-3357 rrg[f (e73357 _ x))

—13.4tan (x)- 1341
2

oo [—E—i' —x0) ke —xj'k} [E—S.SE.-T —x'Jk

n

5.?:‘2 p * for(ixeR and il

k=1

Fy is the ”|h Fibonacci number
arg(z) is the complex argument
Lx] is the floor function

i is the imaginary unit

[ is the set of real numbers
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Integral representations

4 [zLE [1 _f—ll-'E{E:rﬁ.ﬂj _ e V28T ;_ [f—ll-'z{Errﬁ.Tj _ 1_] + 1]

T

2.71556 0.16¢ 8757

tan'l[f'l"z”ﬁ'ﬁ} 2 67= +
) i) i)
0.444444 g-10057 4 -335x iass (1 1
- -134e¢e ™ J —— dt
n n 0 1+ 8772

a [L (1 _E—ll-'E{E:rﬁ.?]j _p-l2mem 1 [f—l.-'zmﬁ.?a ~1)+ 1]

25 g B
) kil
tan—l[f—l,-z{n'ﬁ.?']j 2. 6.7 =
3.71556 0.16¢ 10777 0.444444 710057 4 oo d0x
- N ~ N
e 335m. T T
3,35 T ooty 1
) —j 14 27m) r[——S]l_El—Sjl_(szds
J'i's"z —i eoty i 2 2

4 [ELE 1 _f_l,-z{E,Tﬁ.?aj _ e V26T ; [E—l,.'z{Sn'ﬁ--?fl ~1)+ 1]

n
tan_l[f_l,.-zms.?naj 9 6.7 —

3.71556 0.16¢ %777 0.444444 71007 4 3357
= +

F) F) 1?!' w
3.35¢ 337 ricosy [€7077)7 1_[5 - 5)T(1 - 5) I(s)

T —i oty ]__[E - S} b

['(x) is the gamma function
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Continued fraction representations

a [L [1 _E_l,.-z{E,Ts.nj e 267 1 [f-l,.-z{sns.?n ~1)+ 1]

25 9 ~
o k)
ta[l_l[f_l"z{”ﬁﬂ_]E 6.7 =
836 _ 4716757 4,71005x -3.357 _
e P + 3 —4p 13_4f-3.35,. -
o S
d 14 K K
k=1 142k
0.000360117
1.18266 -
s 7.22235%x10~ 10
5, 2.88804x10°°
- 6.50011x10~7

+_1.15558x1|:rB

7 O+...

a [L (1- g V205767)) _ p-1i2(x67) 1 (e712B76T _ 1) 4 1]

25 ! E
d 16.75 10.05
-16.75m 10057 _
tan (e 2072 6.7 =
' K
=10,05x
13.4 | o337 _ € _
N r—ﬁ.?:r{1+{_1]1+.l'+k2
3+ K
k=1 3+2k

1.94006 % 10~ 4

6.50011x10 7
2.88894%10~ 7
1.80559x 108

1,15558x10~ 8
11+...

1.18266 - 13.4 | 0.0000268744 —

3+

S+

7+

O+
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4 [L [1 _ E_l,.-zfﬁnﬁ.?a] e V2imeT 1 [E-l,.-zfsna.ﬂ ~1)+ 1]
25 ! o / ~
_— w
tan ‘(e "2"%7) 2. 6.7 =
836  4e-16.757  4,-10057 3357 .
E'.E - o= + 5 - T: 13.4 E—E.EEJ.
m - = -6.7m 1-2k 2
1+ K —= 2-2%)
kel lee 07T 1 2 k42k
| 18966 0.000360117
Ls 7.22235% 10~ 10
- 6.50011x10"°
5. 1.80559x 108
; +3.53895x1[}_8
) O +...
4 [L [1 _ f—ll.'E.{E,TE.?]:I e V2imeT 1 (9-1,.-2{3;6.11 ~1)+ 1]
25 ! g / ~
Fi3
B36 _ 416757 4,10057 335,
tan—l(f—l,-'z'[ﬁﬁ.?fl:l 2. 6.7 = 225 25 9
' frg
13.4 ¢ 337
~ 6.7 (q | Lk 1k
14 b7 o 27077 (12| R
k=1 (143 (140-1F) 87 7) (14200
| 18966 0.000360117
Loao 1.44447x10~?
5 1.44447x107°
5 _ _8.66682x10~°

7 8.66682x107

0. +..

ko
K ap /b is a continued fraction
k=k;
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From the algebraic sum of the two expressions, after some calculations, we obtain:

Input interpretation

4 (L (1 — e V216 | p- 20167 1 [f—l,-'E'.{S:r 67 _ 1)+ 1]

1+ 25 El _
KB
(2 6.7)tan (e 2787 [~ 0.57045796857
ran"' (X} is the inverse tangent function
Result
1.61184576...

iresult in radians)
1.61184576.... result that is a very good approximation to the value of the golden
ratio 1.618033988749...

Alternative representations

4 (L [1 —s‘l-"z{E’Tﬁ'”j _e-l2men 1 [f—ll-'E{S:rﬁ.?] _ 1} + 1]

1+ 25 g _
n
tan ‘(e "*"%7) 2. 6.7|- 0.570457968570000 | =
-1y -335m
0.429542031430000 — 13.45¢ (e |0) +

4 [1 + é (1 _f—lﬁ.TE:rj + ;_ (-1 +f—10.05rj_f—3.35r]

n
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4 [L [1 _E—l,.'E{E,TE.I-’]'J _ e l2xeT 1 [f—ll.'E{S:rﬁ.}'] _ 1] + 1]
1+ a5 : 9 :

n

tan ‘(e "*"%7) 2. 6.7|- 0.570457968570000 | =

0.429542031430000 — 13.4 tan (1, & ") +
4 [1 s Lo t675m) 4 L1 +f—10.ﬂ5;r':|_f—3.35:r]
2 il |

n

4 [L (1 _ V25767 | p-1/2(x67) 1 [,_:.—1.-'2{3”*5-3'3 -1+ 1]

14 a5 : 9 B
n
tan (¢ 7% 2 6.7| - 0.570457968570000 | =
0.429542031430000 - 13.4 cot'l[ ] +
f—3.35:r
4(1+ L (1= g 16757) l[_1+f—ll].l]5;r':|_f—3.35:r]
25 8 ’
My

5¢ (x| m)is the inverse of the Jacobi elliptic function sc

tan = (x, ¥} is the inverse tangent function

cot  (x)is the inverse cotangent function

Series representations

a5 ) o
1+ -
b}

4 [L (1= 205767 _ g-12(x67) 1 (e712B767 _ 1) 4 1]

~1y2¢

tan ‘(e 2" 2. 6.7|- 0.570457968570000 | =

4f—16.]'5:r 419'1'105""

83
0.420542031430000 + - + -
22571 257 Om
E—3.35:r o (= ljk [E—S.Sﬁ:r':|1+2k

T _13'42 112k
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4 [L [1 _E_1,.-zf5;r5.;'3] _ e L2 1 [E-l,.-z{sfra.n _ 1) + 1]

14 25 o _
Fi)
tan ‘(e 277 2. 6.7 - 0.570457968570000 | =
83 4f—16.]'5}r 4f—10.ﬂ51 4f—3.35.ﬂ'
0.429542031430000 + - + - -
2257 257 O T
1+2k
[_1)k 212k g o g 335m
3 ' 40T
o 1+-.|. 1+T
13.4 )
P 1+2k
a [L [1 _E_1,.-z{5;r5.ﬂ} — - l2x6T) 1 [f—l,-'z{Eﬂ'ﬁ.?] _ 1} + 1]
25 o
1+ -
F)
tan"'(e "*"®7) 2. 6.7 - 0.570457968570000 | =
83 4E—16.?5fr 4E—1ﬂ.ﬂ5r 49—3.353'
0.420542031430000 + - + - -
2257 257 O m
ar I:i- [f—3.351r _x]}

13.4tan " (x) - 13.4 7
2w

oo [—E—i' —x0k —x]'k) [E—S.SEI —x]k

6.7 i Z p for (i x e R and i x !

k=1

F, is the r;!Ih Fibonacci number
argiz) is the complex argument
| x| is the floor function

i is the imaginary unit

I is the set of real numbers
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Integral representations

4 (L [1 _9-1-"2*5”‘5-”j _ e l2xeT 1 [f—ll-'E{S:rﬁ.?] _ 1‘1 + 1]
1+ a5 : 9 :

n

~1/2(x6.7) ':I

tan (e 2 6.7~ 0.570457968570000 | =
4E—16.T5n' 4f—1ﬂ.05ir

83
0.429542031430000 + - + -
225w 25w Om

-3.357
4¢ ) 11 1
—— _134¢ 355”] — ¢

4 (L [1 _E_1,.-zf5ms.?3} _ e l2xeT 1 [E-l,.-z{snﬁ.h 1)+ 1]
14 25 ’ 9 :

n

-1/2(r 6.7 1]

tan” (e 2 6.7 |- 0.570457968570000 | =

4f—16.i’5:r 4f—10.05:r 4f—3.35:r

83
0.429542031430000 + - + - +
2257 251 Om T

3.35¢ 37 f ooty

32

1
(14+e%77)° 1'[— - s]l’(l —5)T(s)>ds for 0
m =i poty

2 2

4 (L (1 _ g V25T6T) L p-12x67) 4 L [f—l.-'z{hﬁ.?n ~1)+ 1]
14 25 : 9 :

n

-1,.-zms.nj

tan” (e 2 - 6.7 [~ 0.570457968570000 | =

3.7155555555556  0.160000000000000 ¢ '*7°"
0.42954203143000 + - N

o
-3.35r

n
-10.05x

0.44444444444444 o 4.0000000000000 &

i

d 1

3.35¢ 337 riat

e 5 for
Em —i ooty 1_[

['(x) is the gamma function
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Continued fraction representations

4(L[1_ e V206767 _ o-120x67) 1 [E-l,.-z{snﬁ.?n ~1)+ 1]
14 a5 : 9 :

n

-1/2(x6.7) j

tan (e 2 6.7| - 0.570457968570000 | =

-16.75m -10.05 7 -
836 _ 4e L de _ 4 g-335m

0.429542031430000 + == 2 ? -
Fil
13.4 ¢ 337 0.000360117
— — 1.61221 —
L4 K 27T s 7.22235%10~ 10
k=1 I1+ik

- 2.88894x10”7
- 6.50011x107

- 1,15558x10~ 8
Q+...

4(L[1_ e V206767 _ o-120x67) 1 [E-l,.-z{snﬁ.?n ~1)+ 1]
a5 : 9 :

1+

n

—1,-'2{;76.?]}

tan (e 2 - 6.7| - 0.570457968570000 | =

335, 4\ 3.71555555555556
0.42954203143000 + ¢ ~13.4- — |+ -

kil w
g tomm | 4 13.4
—+e — + =
25m O I'z r—ﬁ.?:r{1+{_1]1+k+k]2
3+ k=1 3+2Ek
MmE 13.4
1.61185 + 1.94096% 10 1| — &
o ., 6.50011x10 7
o 2.88894x10 7
74 1.80559x 10~ 8
_8
o, 1.15558x10

11+...
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4(‘%[1_ 9_1,.-2{5,75.?3}_ e L2067 1 [E-l,.-z{snﬁ.?n _ 1_‘] + 1]

1+ - )
n
tan—l[f—l.-'z{ﬁﬁ-?]jz 6.7 |- 0.570457968570000 | =
%_ 4!,-1265.?5:r N 4,.—1:05” _4E—3.35F
0.42054203 1430000 +

13.4 ¢ 3357

o -

6.7 2
1+ K £ (1-2 k)
k=1 lee ™7 T (1 2k)4+2k
0.000360117
1.61221 -

7.92235% 10~ 10
- 6.50011x10"°
: 8
¢ , _1.80559x10

- 3,53895x10 %
’ O.+...

1+

4 (L [1 _ E—l,-'E{E;E.T]':I _ e l2xeT 1 [E-l,.-z{snﬁ.?n ~1)+ 1]
a5 : 9 :

1+

n

tan-lif-l,.-zmﬁ.?n]

2 6.7|- 0.570457968570000 | =

-16.75m -10.05 7 -
836 _ 4e L e _ 4 p-3357

0.429542031430000 + = 2 £l

13.4 ¢ 337
T +i +k
BT, K 27077 12| B )|

k=1 (143 (140-1F) 07 ) (14200
0.0003260117

1+

1.61221 -

L s 1.44447x10~9
5 1.44447x107°
5 _ _8.66682x10~7

- 8.66682x107
Q.+...

ko

K ap /b is a continued fraction
k=k;
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From:

Moments of large families of Dirichlet L-functions — Vorrapan (Fai) Chandee
(Kansas state University), joint work with Xiannan Li, Kaisa Matomaki, and Maksym
Radziwill — 24.06.2022 - 50 Years of Number Theory and Random Matrix Theory
Conference, June 2022

We have:

Theorem (C., Li, Matomaki, and Radziwitt (2022+))
We have Mg(Q) is

7
(l—l) 16
p v (log q)
9~Q plg p.vp p’
- 172 +it\[°
X r
/ 2 ) dt
_ »(log Q) [ 324+ 2\ I
~24024340T/\|'( > )\ d
From:
_ _»(log Q)® [" 1.’2+.€t)8
24024 — —_—
W@ ‘__xr 5 dt
for Q = 8:

24024*2%64* ((In(8))A16) (1/16!) integrate((((gamma((1/2+i*t)/2))8)) dt)
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Input

24024 2 64 log'®(8)) r +rtﬂ dt
£
16!

Exact result

log'®(8) U’r[é (it + éj)"—" dt]
6804 000

Alternate forms

log%®) [T(% + 1)° e
6804000

log'®®) ([T(2 @it + 1)) dt)
6804 000

dt
875 (2t —i)®

362797056 f‘ S (L+2it) ]

Derivative

d[zdroz-dr 2 64log'®8) (11 8
< jr[—[—nt]] dt | =
dt 16! 2 \2

log!®(8) 1'(? + i]ﬁ

logix) is the natural logarithm
n'is the factorial function
['(x) is the gamma function
iisthe imaginary unit
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(log/16(8) ( integral T'(1/2 (i t + 1/2))A8 dt))/6804000

Input
log'®(®) [T(3 (it + 1))° dt

6804 000

Exact result

log'®(®) ({2 (¢t + 1))° at)
6804 000

Alternate forms

log%(®) [T(% + 1)° at
6804000

log'*®) ([T(2 @it + 1)) dt)
6804 000

352?9?955 'fl+2”5'
B75 (2t — )8

Derivative

cft]

dt 6804000

’ i 8
d lnglﬁiﬁjjl'[;j[iu i‘j}lsdt B log'é(8) 1'[5t + i]
B 6804 000

logix) is the natural logarithm
["(x) is the gamma function
iisthe imaginary unit

n'!is the factorial function
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for t = 4:
(logM16(8) (integral I'(1/2 (i 4 + 1/2))/\8 dt))/6804000

Input
log'®(®) [T(3 (i-4+ 7)) dt

6804 000
logix) is the natural logarithm
["(x) is the gamma function
iisthe imaginary unit

Exact result

tlog®®) (1 + 2i)°

6804 000
Plot
¥
~5,x1071|
—_ =] . . -
1.0 0.5 [ ™. OF —*+0 (tfrom -1tol)
51071 | A

real part
imaginary part

Alternate form assuming t>0

177147t log*@ (2 + 2i)°

28000

Alternate form

3527153974499 328 775909710102528 § 1 8 16
[ (5 +20)) g

+ — + 2
278814211279296875 39830601611 328125 4

n'!is the factorial function
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Indefinite integral

log’®(8) [T(1 (i4+ 1)) dt  tlog'es) r[i + 2;‘]3

= consta

6804000 6804000

fort=2:

(logM16(8) T(1/4 + 2 1)78)/6804000

Input

log'®(®) (1 + 24)°
6804000

logix) is the natural logarithm
["(x) is the gamma function
iisthe imaginary unit

Decimal approximation

— 1.3393381389112579044298176578377959207656815195928505563... x 1071 —
8.5480171093854729708087457611329264938370337161807949073... x 101

Result

— 1.3393381389112579044298176578377959207656815195928505563... x 1071 —
8.5480171093854729708087457611329264938370337161807949072... x 101 |

Alternate complex forms

&5523D?B88?3Q03558?5525233524981531?D4528848D522615421D8x1D'”
(cos{—1.72621676806186566485054101868879813081407788336723168150) +
i sinf(
=1.72621676896186560485954101868879813981497788336723168150)
)
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8.65230738893903658766262336249816317046268848062261542108 x 10!
o~ 172621676896186566485954101868879813981497788336723168150

Polar coordinates

r = 8.6523073889390365876626233624981631704628848062261542108 x 107 |
[ ,|:|__|'.-,
# = -1.72621676896186566485954101868879813981497788336723168150

8.652307388...*10™""

Alternate complex forms

log'®) T2 +24)° log'®) (1 +24)°

iIm + Re
6804000 6804000

log'6(8) (Im[l’(i + 2;']]2 + Re[l’[i + 2;‘]]2]4 (COS(~1.72622) + i sin(- 1.72622))

6804 000

172622 mglﬁ(gj [Im[l’[i + 2:‘]]2 + Re(l‘[;l + 2,']]2]4

6804 000

Im(z) is the imaginary part of 2
Re(z) is the real part of 3

Alternate forms

[ 3527153974499 328 J75909710102528 i ][[1

B8
+ " 2:‘]1] log'®(2)
278814211279296875 39830601611328125/\14

17714710g" 42 1 + 2:)°

28000
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Alternative representations

log'*@)1(} +24)°  log"*(®) (exp(-logG{2i + ) + loga(1+ 24 + 1))’
6804000 6804000
. + :'+l 8
log!®8) (2 + 2i)f log™*(®) [G{c}zi};]]]
6804000 6804000

mglﬁ(aj l—(i + 2;)3 ngF’(BJ (exp(—ngG(Zf' + i) + ngG(l + 20+ Elma

65804000 6804000

(7(%) is the Barnes G-function
logLix) is the base- b logarithm

Series representations

1, 5.8 o 3

log’®(®) (2 + 2i)° r}+2i) [mg':?*" " Zia1 _kL]

6804000 6804000

At

log!®(8) F(i + 2:] B log'é(8)

6804000 6804000( ™ (L + 2i) o)

o2 | 1y 7|

0 ‘ l and ¢o l and : — |
log!é(8) I + 24)° )

6804 000 B

k I N [
r(t+2i)° [ngEon | 222 | (1og( ) + log(zo)) - xy, T ]
6804000

L8} is the Riemann zeta function
¥ is the Euler-Mascheroni constant
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argiz) is the complex argument
Lx] is the floor function

Integral representations

loglﬁiﬂjl'( +2:] Jollog‘”*z’[ )dt)® log'®(8)
6804 000 6804000

. . 1442 .
1{3-8i1-4x +H1+8i)x t.f.k') nglﬁiﬂ,'l
4logixi-4 xlogix

log'é® r(L +2i)°  exp(8

6804000 6804 000

log'®(8) 1'[ +2:] j‘?': de)'e ( jollog‘“*z’[ Jdt)?
65804000 6804000

From

s (8;1‘[ +2:] log? (8;1‘( +2:]
! 6804 000 ' 6804 000

we obtain, after some calculations:

((L/((i Tm((log"16(8) T'(1/4 + 2 1)A8)/6804000) + Re((logA16(8) T(1/4 + 2
1)A8)/6804000)))))A(1/3)

Input

1
log'® 8| Lezi)® log'® 8y r( L +2i)®
. :'Im[—{‘* ) +Re og "® 1|24

&804 000 6804 000

log(x) is the natural logarithm
['(x) is the gamma function
Imi(z}is the imaginary part of 2
Re(z) is the real part of 2



61

i is the imaginary unit

Exact result

1

log®¢8) rf +2i)® log®8) r 3 +2i)°
: o 4 "] L ¥ S
3l iIm + Re

: & 804 000 6804 00D

Result

1896.865964052976487143419058372739529158712673949395862859710111..
+

1230.348176516396610356413464895496953621163975068171026748624506...
i

Alternate complex forms

2260.941644766580308237863308205084768407346560332193402722336016
(cos(
0.57540558965395522161984700622959937993832596112241056050214",
07084) + i sin(
0.5754055896530552216198470062205993790938325061122410560502",
1407084 ))

2260.941644766589308237863398295084768497346560332193492722336016
(0-5754055896539552216198470062295993799383259611224105605021407084

Polar coordinates
r = 2260.9416447665803082378633082050847684073465603321934092722336016
(radius), # = 0.5754055896539552216198470062295993799383259611224105605021407084 (ancle)

2260.941644766....
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Possible closed forms

799C + 6104 1317 - 276 1" + 7707 log(2) + 245 7 log(3) -
2
5" (97 ¢ - 342 7 - 1849 log(x) - 2130 log(2 7) - 535 tan ™' (1)) =

1896.865964052976487149113528734974356020008514956951164749936205 +
1230.348176516396610359248183079859157318290662112995396915556554

x rootof x° —606x* + 1334 x° — 199 x® — 3509 x + 400 near x = 603.791 -

Ym) =

2
° i (97 ¢" - 3427 - 1849 log(x) - 2130log(2 ) - 535 tan”

1896.865964052976487154042231972877180274905560372556716614657041 +
1230.348176516396610359248183079859157218290662112995396915556554 §

318453 66853 232437
- + -
200 S50 100

2
° i (97 ¢" - 3427 - 1849 log(x) - 2130log(2 ) - 535 tan”

Ym) =

1896.865964052976487129584752265946749570358855629286447244094173 +
1230.348176516396610359248183079859157318290662112995396915556554 i
logix) is the natural logarithm

tan (X} is the inverse tangent function
C is Catalan's constant

Alternate complex forms

iIm +

Re

log'®(8) r{L+2.:']3 log'®(8) r{l—+2.;']B
: P S L v S
3 £ Im + Re

- & B0 000 & B0 0D
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16 1 A8 16 1 \8
s 3 1 [ [leg"@r(}+2i) log'*(8) 12 + 2:)
306 ﬁcos——argdm +Re +
3 6804000 6804000
. log®8) 1 + 24)° log'®) (1 +24)°
i sin| = —argli Im +Re /
3 6804000 6804000

[loglﬁ"giﬂj [Im[l’[i +2 r']]z + l:ue[r[_}r +2 f]]zr'ﬂ]

, log 68 rf - +2i|® log'® 8 r{ >424)°
30 - 623 i"?exp[— 1 arg[r‘ Im[;Li +Re log 7(® 1 +2i)"
3 6804000 6804000

log6/3(8) [Im(r(i + 2;‘]]2 + P‘E[r[i + 2;]]2]4,.-3

arg(z) is the complex argument

Alternate forms

30v -7 62°

log6/3(8) r[i + 2;']3"'3

21125 6577

216 - 6%° {/[@ +21386881 [ + 2;‘]1]‘3 log"®3(2)

30 67

log®/3(8) {/% (i1m(r( 1+ 24)°) + Re(r(L + 24)))

1

177147 log O 2y 1 424 )° 177 147 log %2y r L 42 )°
3] i Im — [5+2i] +Re — L5+2i]
: 28000 28000

10[%]3’3

27 log'#3(2) {/% (e1m(r(% + 24)°) + Re(r( 2+ 2i)))

n! is the factorial function
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All 3rd roots of 1/(i Im((log16(8) T'(1/4+2 i)8)/6804000)+Re((log16(8) I'(1/4+2

1)8)/6804000))

[rn[
=1

1

F|: +2:l|B qul'E'-:B-
6504000

£X

=

2ji|m—-tan
3

Re[

r(3+2if log1018)
6804000

H

~1.90%10° +1.23%10° i

r{L+2.:']B log'©(8)
14 -7 8
& 804 000

3 iIm

(principal root)

Im

]+R

r{1+2.; lun E]

1
6804 000

o]

]E

l'|: +.'ZajB log 18
6804000

exp|li|3x-tan!
3

e

rf3-2iff In_glf'm

6 504000
~-201%10° +1.03% 10
r{l+13_'.:']B log'©(8) { +2.:]B log!®8)
: Mig+2i] g {8
3 |i Im + Re
: 5804000 6804000
F|:‘1¥+2 ‘.]B log 1 8)
. Im 6504 000
- -1
expli|-2m+ - |5Sa—tan
P 3 Fl:l—+2 a':|5 Icuglf'-:BZ.
Re 65804 000
~1.2%x10°-2.26% 107
r(++2i)%log!®8) r(++2i)® log'®(8)
: lgtet] 08 48 Agtet] OB B
3 i Im + Re
- 6804000 & 804000

|z| is the absolute value of 3

tan  (x) is the inverse tangent function
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Alternative representations

1

iIm

log' €8y 1 3 +2i)° log" €8y r( 3 +24)°
6804000 6804000

2 [_ 1+ f—f:'.:‘arg{{r{.?.nj;—]B luglf'{ﬂj]jlﬁﬁl}tlmﬂ]] 1_(2[. . ‘1;]3 log!6(8)

1 / N
2 6804000
r(2i+ i]ﬂ loglé®) )" T(2i+ ‘1;]3 log6(8)
o + ~(1/3)
2 6804000 6804000
1
luglf'{ﬂflr 1.2 luglf'{B]r Liaif B
i (5+2i) ] E[ [5+24] ]
6 B0 DD 680 D00
o 18 16,00
i? [—1+f'2‘arv{{r{z”4] o8 ‘E”]f“‘”m]]r(zn P 1og(8)
+

2 - 6804000

[1 4 o 2ia((r(2eg)’ lﬂﬁw“-“]f'“‘”m]] r(2i+ 1) log"@®)

~(1/3
2 6804000 (173
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1

1 8 1 8
. log'©(8) r|y+2i) ]+ Re[lugwfﬂj r(5+2i] ]

£Im 6804 000 6804 000

[1+f-2f“5{{f{2f+l-]5‘“Ew*m]f'ﬁwm]] r(2i+ 1) log!®(s)

2 - 6804000
. r{zn:—]s log®8) |’ r{zn_:—]s log" (8
“I” 6804000 T 80000
“1/3)
2
Series representations
1
lunlf'{Ejr{l+2:']B lﬂnlﬁ{E]r{l+2:‘]B B
il . o 4 o 4
i ]+RE[_M |
[ l]k 16
(30 623 Y7 /flml“ +2; log(7) — Z ! +
. (_l]k 16
7
Re r[ +2;] log(7) — ~(1/3)
4 J ,; k

1
of . (log™®mir(e2i® log €8y r( § +24)° B
i Im 503000 +Re| —— -
I 3
30 6277

16/3 1 1
05O ‘"“[ (b af ]+ Rﬂ[{m,{iuf]‘fcﬂs ]

+

*

il

is the complex conjugate of 2
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1
lugm{E]r 12" luglf'-rE] r(L.zi)®
3 c'Im[ [5+24) ]+F{E[¢]
B B0 D 80 000
I 3
30 67347

1iky1a
log(7)- Zk 1': ;JE]

3 {Z.l‘ {4+2: q;_.]

log( 71— Z“ IIHE'
”m[ ] ] el

Integral representations

1
log %8y 424 log %8 r{L42:)®
’ ilm[—{‘* ) ]+FLE[—{4 ) ]
804000 6804000
i 3
30 6737

L8} is the Riemann zeta function
¥ is the Euler-Mascheroni constant

log'®3(8) {/:Im[ jollog 34"2‘[ | dt) ]+Re[ jollog 34"2‘[ Jdt) ]

1

3 g lu-glﬁfﬂjr{l—+2:']5 R lugm{ﬂjr{l—+2:']3
tim 6804 000 +he 6804 000

= (3067 5’?]/

. (3-8 -4x"H" L1480 x
[logm"giﬁj [:‘Im[exp[& J ( ! ( 2
1]

4 log(x) = 4 x log(x)

1(3-8i)-4x" M L (1+8i)x
Re|exp BJ
0

4 log(x) = 4 x log(x)

oo
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1
log 08y 424 log 08| L 424)®
’ ilm[—{“ ) ]+ Re[—{“ ) ]
804 D00 6804000
]
30 6737

{/:‘ Im([ f‘fdt_‘jlﬁ[j")llog'g-”"*z"[%‘Jdtﬁa] + Re([ f‘f dt_‘jlﬁ[j;)llng'g-"‘“z"[l]dtja]

! ! ! A

2(((((1/((i ITm((logM16(8) T(1/4 + 2 1)A8)/6804000) + Re((logA16(8) I'(1/4 + 2
1)/8)/6804000)))))A(1/3))-(199+11+47+(r+1/8MRB const)))+1/2)

Input

1
log!®8r| L42i)® log ®8r| Lezi)® B
()

6804 000 £804 000

2

[

1
[199+ 11 +47 + [;r+ QCMRBD +

log(x) is the natural logarithm
['(x) is the gamma function
Im(z) is the imaginary part of 2
Re(z) is the real part of 3
iisthe imaginary unit

Cipp is the MREB constant

Exact result

1 Cymre 213

& 804 000 6804 000

. _ 2
. [logtmir( Se2i)? log!®¢8) r{ +2i)®
3/ ilm ——* — |+ Re| ————
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Decimal approximation

3274.401777888157871029850700495406484241517033326316479380927331...
+

2460.696353032793220712826929790993907642327950136342053497249014. ..
i

Polar coordinates

r = 4095.9411061276281586150967148126025657534958353288580932239659014
(radius), 6 =0.6444571812045965954248613255514808800251452408034398759263546595 (angle)

4095.941106127.... = 4096 = 64° , that multiplied by 2 give 8192, indeed:

The total amplitude vanishes for gauge group SO(8192), while the vacuum energy is
negative and independent of the gauge group.

The vacuum energy and dilaton tadpole to lowest non-trivial order for the open
bosonic string. While the vacuum energy is non-zero and independent of the gauge
group, the dilaton tadpole is zero for a unique choice of gauge group, SO(2") i.e.
SO(8192). (From: “Dilaton Tadpole for the Open Bosonic String “ Michael R.
Douglas and Benjamin Grinstein - September 2,1986)

Possible closed forms

1
P (2319 €™ + 2761 1 - 430 log(m) - 919 log(2 1) + 4223 tan ™ (n)) +
i (343625 + 22349 ¢ + 25840 &)

89 ¢ -
3274.401777888157871029628100548945623733500288718345041301125081 +
2460.696353032793220673839143612188646270945110134810983706762522
i
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1
P (2319 €™ + 2761 1 - 430 log(m) - 919 log(2 1) + 4223 tan ™ (n)) +

17856 ¢! 136 06996 ¢
i[— +543 - — — ]g
20 £ 29

3274.401777888157871029628100548945623733509288718345041301125081 +
2460.696353032793220713243023730125335115008477693222195112200107
i

1
P (2319 €™ + 2761 1 - 430 log(m) - 919 log(2 1) + 4223 tan ™ (n)) +

i(-1257 + 169 Vr + 42571+ 70792 + 269 7%
Zm
3274.401777888157871029628100548945623733509288718345041301125081 +
2460.696353032793220714287220065667949748940018662781929736120712
i

=~

tan  (x) is the inverse tangent function
logix) is the natural logarithm
n!is the factorial function

27sqrt(2(((((1/((i ITm((logA16(8) T'(1/4 + 2 i)8)/6804000) + Re((logM16(8) T(1/4 + 2
1)A8)/6804000)))))A(1/3))-(199+11+47+(+1/8MRB const)))+1/2))+1

Input

1
‘ H log®(8) r{1+z;]5] [lug”'{&] r{};+zr]3] -
+Re| ————
6804 000 & B0 00
1 1
[1994‘- 11 +47 + [}T-I'- BCMRB]]]+ 2] +1

logix) is the natural logarithm
["(x) is the gamma function
Im(z) is the imaginary part of 2
Re(z) is the real part of 2
iisthe imaginary unit

Cipp is the MREB constant
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Exact result

1 Cyre 513
- - -
8 2

1427 |2

6804 000

[lﬂglﬁ{E]r{l+2i]B lu-g]ﬁ{E]r{l+2i]B
— 4 ! |y R ————&— 1

Decimal approximation
1640.05154928811009858072968437730684579210148176767548976607298684 . .
+

547.2212396675470050415963188506769111110809709619956746158418146. ..
i

Polar coordinates

r=1728.936138052998517353206634733519722056121821478764570992885221
(radius), 8 = 0.3220454252269946465892898729637538280144283389689239852184714556 (angle)

1728.936138052....

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)

Possible closed forms

~32859 - 9992 1 + 206975 x> i(-2514ee! + 17186+ 17770 e - 91 £7)
+ o
384 n 24 ¢

1640.051549288110098580067997637917215136793014158570860410130090 +
547.2212396675470050386991914726032576577154890104804265667406438 i
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5334 ¢ ¢! — 27364 + 13920 ¢ — 3145 ¢~

lle
i(-2514 ee! + 17186 + 17770 ¢ — 91 &)

24 ¢ -
1640.051549288110098603675460741621655974651610132668684312267370 +

547.221239667547005038699191472603257657715480010480426566746438

+

~ 32859 — 9992 1 + 206975 x°
+
. 284 T
200" (538830 £(3) + 35940 {(5) - 678007 + 15237 ) =

1640.051549288110098580067997637917215136793014158570860410130090 +
547.221239667547005028034420145917479943117817724346839012542097 §

n!is the factorial function
L8} is the Riemann zeta function

(27sqrt(2(((((1/((i Im((logN16(8) I'(1/4 + 2 1)/8)/6804000) + Re((log"N16(8) I'(1/4 + 2
)78)/6804000)))))\(1/3))-(199+11+47+(n+1/8MRB const)))+1/2))+1)A1/15+(MRB
const)\(1-1/(4m)+m)

Input

1
27 |12 —[199+ 11 + 47 +

3| lﬂglﬁ{ﬂlr{l_+2f]s R lﬂglﬁ{ﬂjr{};ﬂ:']s
£ 1m 6804 (0 +Re 6 804000

1 1 ~1/(4 T+
[JT-I" g CI'I.-'[RB]] + 5 ]+ l]n ':lJ'r]-EJ‘l"CMRBl 14 xi+x

logix) is the natural logarithm
['(x) is the gamma function
Imi(z}is the imaginary part of 2
Re(z) is the real part of 2
iisthe imaginary unit

Cipp is the MREB constant
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Exact result

1-1/{4 m)+m
Cree AGm+ + |1+ 27

1 Cyes 513

2 -
8 2
log®(8 1| ;+2i)° log"® (8 r( ;+24)°
3| iIm| ———4—"— | 4 Re| ———=——

-

& B0 (N0 & 804 000

~(1/15)

Decimal approximation
1.6445551353304644130036036285412035333334484959318542147960838... +

0.035289413475889636476423407566317885202882361376528468437234400. ..
i

Polar coordinates
r = 1.6449337177665470970693921902176725979965226908190770509267302
(radius), #=
0.021455041401890843021714290787630884479294782893142391423056293

1.644933717766.... ~ {(2) = m*/6 = 1.644934 (trace of the instanton shape)
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Possible closed forms

187 + 97 7+ 2127° 150473503

+ b
—374+ 37+ 1627% 4519018235
1.6445551353304644133757183309653130064303122130844089943108816 +
0.0352894134758806364577294076796306620789725580737781643406004

187 + 97 + 21277 it

+
~37+3m+1627° 234 V7256550384047
1.6445551353304644133757183309653130064303122130844089943108816 +
0.0352894134758896924917828954288371161341062122623466470990053 i

187 + 97 1 + 212 72
+
—374+ 37+ 1627°
i rootof 8741x° +9173x% 50888 X + 1784 near x = 0.0352894 =

1.6445551353304644133757183309653130064303122130844089943108816 +
0.0352894134758896364926182820183163010817797031603288277895555 i

?

We have:
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By the Large Sieve inequality,

> Y| Y e

q=Q \ (mod q) |Q? *<n<Q?

< (Q*+ @) Z da(n)*
Qzu-SnSQJ n

< Q° ((log @°)'° — (log @°~)*)

< ¢Q%log™ Q.

From:

€ 02 Ioglﬁ Q

for e=1/24:

1/24*QA2*¥Inr16(Q)

Input

I 2 16
— Q71

2 4‘-’2 og (Q)

logix) is the natural logarithm
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Plots (figures that can be related to the open strings)
|| 6 108
| x 10°
27 B
'. /%”’.
3| — 1\ 1 2 3 (g from - )
2III _1 L o8 (@ from =3 to 3)
| 5
| ‘.'!4""]’ — real part
i 16108 imasi
ginary part
| 1x10"®
1
| 5x10°
-15| 1055 5 10 15 (@ from -18 to 18)
5% 10°
— real part
-1x10'° imaginary part
Root
Q=1
Derivative

1 2 15

1 15
—| — 1 ]=— 1 1 8
dQ[24 Q" log (@) ) Qlog " (Q)log(Q) + 8)
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Indefinite integral

1
f — Q*l0g’®(Q)dQ =
24

———Q* (5904910g'%(Q) - 314928 log"°(Q) + 1 57464010g*(Q) -
4251528

7348320 log?(Q) + 318427201log'%(Q) — 127370880 log 1 (Q) +
467026560 log'?(Q) - 1556755 200 log” (Q) + 4670265 600 log®(Q) -
12454041 600 log”(Q) + 29059430 400 log®(Q) -

58 118860 800 log”(Q) + 96864 768 000 log*(Q) -

129 152024 000 log*(Q) + 129153024 000 log*(Q) -

86102016 000 log(Q) + 28700672 000) + constant

(@assuming a complex-valued logarithm)

Local maximum

1
8

35184372088 832
16 Q=

3e £

max{i Q* nglE[Qj} -

Global minimum

1
min{g Qz loglﬁtm} =0at Q=1

Alternative representations

1 2. 16 I 2. 18
— Q%1 - —qQ%l
a Q" log (@) 2 Q" log, (@)

1 2. 16 1 4 16
— | = — | |
a Q" log (@) ) Q" (logia) log,(Q))
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1@ log'°(Q) = R (~Lip(1-Qn'®
24 24

logLix) is the base- b logarithm
Liy(x} is the polylogarithm function

Series representations

o 16
1 2. 16 1 -Df -1+ Q)
- 1 S E or 0 |
24 Q log Q) 24 Q L=1 k '

o g \16
1 2. 16 1 4 Df -1+
— 1 = — log(=1 - or 1+ 0Q 1
a Q" log (Q) 2a Q [DEE + Q) él P .

o

_k \16
1 5. 16 1 o {arg(Q—xJJ (-1 (Q-xx7*
24:.’1 og Q) 24:.’1 [ i - + log(x) él P

|z| is the absolute value of 3
argiz) is the complex argument
Lx] is the floor function

Integral representations

— %1 . - dt
0q 1108 Q=2 )

2 [ ficoty Lo ri-s® riles ; \18
Q j , s
=1 ooty IMl-s

24 1572864 r!f

or (-1 } 0 and |arg(—1 ()] )
o -

['(x) is the gamma function

Definite integral

fl L 2ol o 2557504000
— [a] = = .
0 24 & (e 531 441
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From:

1 2. s
— 1
a Q" log " (Q)

for € =1/24 and Q = 8, we obtain:

1/24*8A2*InA16(8)

Input

L 2. 16
— <8 log " (8)
24 8
log(x) is the natural logarithm

Exact result
8 log %(8)

3

Decimal approximation
325923.88203480004762538450628659972264384513318993046992517533267

325923.8820348....

Property
8log'®(8)

is a transcendental number

Alternate form
114791256 log'®(2)
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Alternative representations

1 2 16 1 5. 1s

— 8% lo 8= — 8lo 8

24 g () 24 8 (8)

1 g log'°(8) = 1 8” (log(a) log, (8))'°
2 24

1 2. 16 N P 16
— 8 lo 8)= — B (=Lij(-7

o4 T(8) o4 ( 1=7N

logLix) is the base- b logarithm
Liy(x} is the polylogarithm function

Series representations

‘[l]klﬁ
1 4+ 16 8 "7

— 87 lo 8) = —|log(7) -

24 g ® 3 gij; k

o

_kyle
| 8 larg[&—ij (-F8-x)fx*
— 8 log (8)=—|2 —+lox—§

8@ S[HF 2 8%) = k

2. 16
8 lo 8) =
24 8@

8 arg(8 - zg) 1 (=10 (8 - z9)% 25* |'°
ot | P52 o ) 55

arg(z) is the complex argument
Lx] is the floor function

Integral representations

1 8¢ 81 16
— 8% log'®(8) = —U —dt]
24 3th ot
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U‘;‘ coty T Ti=51° T{145) ds 16

1 g 1- )
— g IDEMIIBJ =—7 el y < 0
24 24576 718

['(x) is the gamma function

From:

8 lnglﬁtajl
3

we obtain:

(1/27((3sqrt((8 1og"16(8))/3)+16+2MRB const)-1))A2-1/Pi

Input
2
1 T 1
— |3 - (81 &8 16+ 2 =1 - -
[2? ” 3[ og "(8)) + 16+ C'MRB] ]] -

Exact result

logix) is the natural logarithm
Cmpe is the MRB constant

1 8 2 1
— (2Cypp + 15+ 2V6 log’(8)]" - =
729 \ > CMRB g1 J] -

Decimal approximation
4096.0041912430351734266724180350429323821945529215373100710516490

4096.004191243.... = 4096 = 64° , that multiplied by 2 give 8192, indeed:

The total amplitude vanishes for gauge group SO(8192), while the vacuum energy is
negative and independent of the gauge group.
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The vacuum energy and dilaton tadpole to lowest non-trivial order for the open
bosonic string. While the vacuum energy is non-zero and independent of the gauge
group, the dilaton tadpole is zero for a unique choice of gauge group, SO(2") i.e.
SO(8192). (From: “Dilaton Tadpole for the Open Bosonic String “ Michael R.
Douglas and Benjamin Grinstein - September 2,1986)

Alternate forms

1
—[E"DHCMRB +4 HGMRBE +8 \I'I'E ki I'DSBEB] CMR_B -
729

729 + 2257+ 24 7 log'°(8) + 60V 6 rlog"(8))

1 2
— (60 Cyypp + 4 Cyps> +
29 [ MRE MRE

1
86 log"(8) Cyrs + 225 + 24 log °(8) + 60V 6 log"(8)) - =
KB

47 Cyrp? + 1277(5 + 4374 V6 log®(2)) Cums + 9 [ (5 + 4374 V6 log¥(2))" - 81)
729w

1 1
2Cypp + 15+ 13122V 6 logﬂ.;g;,]z _Z
729 H

Expanded form
20 Cygre 4!.?[.,{&52 a8 2 q
+ + = log (8)C +
243 720 243\ 3 % (8 Cuire
25 1 8log'®8 20 [2
— - — % E—H + — I.DEEEE‘F]

81 «r 243 81\ 3

27sqrt((1/27((3sqrt((8 logN16(8))/3)+16+2MRB const)-1))A2-1/Pi)+1
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Input

1

27 =] l[:5114:} @) +16+2¢C 1 z - +1
\ |27 3 g (B MRE -

logix) is the natural logarithm
Cwpp is the MRE constant

Exact result

1 A 2 1
27 | — (2Cyps +15+2V6 logh@®)) - - +1
\/ ?29( MRB g JJ -
Decimal approximation
1729.0008840901015700579716543190827220560512884381897626510566732

1729.000884089....

This result is very near to the mass of candidate glueball f,(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

+1

-
\/ &];r'-‘.fh‘]RB+4;rCMR.E-2 +8Ve nlugs{ﬂl CMRE-T725+225 7424 7 lug'f'{EHﬁu] VE lugB{EJ

1

+1

T
\/ 4nCppp” +127 (54437436 log®(2)) Cyqpp +9(7 (5+4374V 6 log® (217 -81)
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\/ 607 Crpp+47Cupp” +8V 6 wlog® (8) Cypp-729+225 7424 7 log ®8)460 V6 log®(8)

o

+1

\/ 607 Crpp+4xCupa” +8 V6 7log®(8) Cypp-7294225 74247 log (81460 V6 xlog®i8)

1 1
2?\/ — (EGMRB +15+13122V6 ngBEEJ)z S
729 m

(27sqrt((1/27((3sqrt((8 logN16(8))/3)+16+2MRB const)-1))A2-1/Pi)+1)A1/15+(MRB
const)\(1-1/(4m)+m)

Input

2

1 1 1 A

151 27 — 3./ - [Bl[}glﬁ[ﬁj] +164+2Cype -1 - - +1 + CMRBI_LM"H"
27 3 ’ T

logix) is the natural logarithm
Cwpp is the MRE constant

Exact result

I e h l l

Decimal approximation
1.64493808016574997315091377368114450052977659450350145313129229900

1.6449380801.... ~{(2) = n*/6 = 1.644934 (trace of the instanton shape)
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Alternate forms

~1/idm
CnrB
1 2 1
Cura. ™ + ¥ Cug !ij 27 \/ p— (2Cups +15+2V6 log'®)] - = +1
n
GMRBI—]..-'M-IHI +
1
+1

15 T
\/4xcMR32+1zx{5+43?4ﬁlugB{zj]cMRB+9{x{5+43?4-JE log® (2))* -81)

Now, we have:

Roughly we want to study

QHQ . da(m)x(m) |
7 L X X 2

1/2+it
h=H ymod h" m=N - N
2
03 d4 (m)x(m) my| t
—_———w(=])| gl=)adt.
1/2+it ( ) ( )
h=H \x mod h* L ; N. | T

Fal
.

writing T = p%
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The hybrid large sieve gives

2 . d 2 .
& % (H*T 4 N}mz-;m 4(:] = Q*(log Q)]‘ﬁ_

which is too big.

From

Q?{Iog o}lﬁ

we obtain, for Q = 8:

8/2(In(8))16

Input

8% log'°(8)
logix) is the natural logarithm

Exact result
64 log'°(8)

Decimal approximation
7.8221731688352011430092268150876839334345228319655833127820420. .. x
10°

7.8221731688...#10°

Property
64 logm[B] is a transcendental number
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Alternate form
2754990144 log'°(2)

Alternative representations

8% log'®(8) = 8% log®(8)
8% log'®(8) = 87 (log(a) log,(8))'°

8% log'°(8) = 8% (~Liy (-7
logLix) is the base- b logarithm
Lipix)is the polylogarithm function

Series representations

- 1 kle
8% log'®(8) = 64 ngE?J—Z( )
k=1

Kk

o k16
2. 16 _|argié-x) (-1*8-x)* x7F
871 Bl=64|2 l—J 1 -

og "(8) [ i - + log(x) E p

k=1

8% log'®(8) =

arg(s - z) 1 (-D* 8-z 75" |'°
64[[05(3034{%J [log[g]ﬂogizm]—; k o) Zo ]

argiz) is the complex argument
|x] is the floor function

Integral representations

81 116
8% log'®(8) = 64 U ;dt]
1
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U‘:m+}r 7= ri-0)% T{145) .:.!'S]m

=i oot 1= )

8’ log'®(8) = —— " for y <0
1024 16

['(x) is the gamma function

From which:
1/2sqrt((8/2(In(8))"16))+322+7+@

Input

1
5 V&t log'®(8) +322+ 7+ 6

logix) is the natural logarithm
¢ is the golden ratio

Exact result
¢+ 329 + 4 log"(8)

Decimal approximation
1729.0254468011964399657148939973469884827154522558548361858848636

1729.0254468....

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)

Property
329+ + 4 ngE[B]I is a transcendental number
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Alternate forms

1
5 (659+ V5 +8log"(®))

659 V5

—+— 4+ 410 38
5 5 o (8)
1 8
5[559+ V5)+4log’(8)

é+ 329 + 26244 log*(2)

Alternative representations

X 1
S V& log°(8) +32247+9=329+4+ /8 log,”(®

1 1
5 V8% log'®(8) +322+ 7+ =329+ 6+ > V 82 (log(a) log, (8))"°

1 1
5 V8% log'®(8) +322+ 7+ =329+6+ 5\/3‘”‘ (~Liy(-7n'®

logLix) is the base- b logarithm
Liy(x} is the polylogarithm function

Series representations

14& 18
1 [ -_—
E'\u"azloglﬁiﬂj +32247+9=32940+4 ng(?J—Z( ;]

k=1

1
5 V&% log'®(8) +322+ 746 =
o kB

arg(8 — x -t x
329 + ¢ + 4 zsn{LJnog(x;_ZE Y &-% I
2m = k
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1
5 V&2 log'®(8) +322+ 74 ¢ =

8 - 1 -1)* (8- zp)" zp
329+ ¢+ 4 log(zu,'l+rhrgi—sz [lng[—]HDg(zﬂj]—Z( ) (8-%) Z
2w Zp k=1 k

k8

argiz) is the complex argument
Lx] is the floor function

Integral representations

1 31 A
5-# 8%1og'®(8) +322+ 7+ 6 = 329+¢+4U —:It]

1t

iooky T (-5 [(143) :IS]B

1 U— + 1-
E-ufazloglﬁca;+322+?+¢=329+¢+ SLE S N

64 n°

["(x) is the gamma function

(1/2sqrt((8/2(In(8))A16))+322+7+¢) 1/15+(MRB const)A(1-1/(4m)+)

Input

1 .
‘\5/ 5V 8°1og'°(8) +322+7+¢ +Cygg "

logix) is the natural logarithm
¢ is the golden ratio
Cipp is the MREB constant

Exact result

1-1/dmi+x

CMrE +No+329+4 log®(8)

Decimal approximation
1.6449396369913373859445023505712036591977113368413262752756939505

1.644939636.... =~ {(2) = m*/6 = 1.644934 (trace of the instanton shape)
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Alternate forms

foa n 1
CMERE -l mar 1{/ E [559 +v5 + BngE(BJj

foa n 1
CMERE -l mar 1\5/ E [559 + ﬁ‘j + 4 ngE[BJ

1 =1jidx T /15 15 47
ECMRB L4 [ZCMRBh + 214' 15 \'/ B59 + ﬁ + BIDEE(BJ "'y'T CueE ]

104 T4 15
Curs V4™ 4 g 4 320 + 26244 10g*(2)

Expanded form

foa n 1
Capa 4 4 1\5/329+ 2 (1+ ﬁ]l +4 IDSEEBJ

(1/27((1/2sqrt((8A2(In(8))A16))+322+7+)-1))"2-MRB const

Input

1 1 2
[E [[E V&t log'®(8) +322+ 7+ .g}] - 1]] - CyMaE

log(x) is the natural logarithm
¢ is the golden ratio
Cipp is the MREB constant

Exact result

L (¢ + 328+ 410g°(8))" - Cume
729 " |
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Decimal approximation
4095.9327779329488898792701984321348837407005949555647667634695180

4095.9327779.... % 4096 = 64* , that multiplied by 2 give 8192, indeed:

The total amplitude vanishes for gauge group SO(8192), while the vacuum energy is
negative and independent of the gauge group.

The vacuum energy and dilaton tadpole to lowest non-trivial order for the open
bosonic string. While the vacuum energy is non-zero and independent of the gauge
group, the dilaton tadpole is zero for a unique choice of gauge group, SO(2") i.e.
SO(8192). (From: “Dilaton Tadpole for the Open Bosonic String “ Michael R.
Douglas and Benjamin Grinstein - September 2,1986)

Alternate forms

1 71 2
E’; [5 [55'? + V’E} +4 IGE'B(E]] - CMRE

1 1 g \2
— 328+ -(1+V5)+41lo E]—C‘
?29[ 2[ ) 58 MRE

1
o5 (7729 Curs + ¢" + 84 (82 + 6561 log"(2)) + 16 (82 + 6561 log"(2))°)

1 8,012
729 (¢ + 328 + 26244 log " (2))" - Cura

Expanded forms

6566 ¢ 8 107584 16log'®8) 2624 log(8)
+——+ —¢log(8) + + +
729 729 729 729 729 729

~Cwmgg +
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215827 73V5 16log'®8) 2921o0g%(8)
+ + +

4
+ V5 lngB(B}
1458 162 729 81 729

-CMRB +

We have:

B ww (F) ~ a2+ i),

and we apply the functional equation for L*(1/2 + it) (Voronoi
summation).

2

Q? . du(m)< ;
Fa Z,,dh/ Z _4(,5# 8’(?)dr.

4
me 1)

(THY* LyNY* o
N *ﬁ(a)"*o -

and this is shorter than the original sum!

From

02— 3¢
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we obtain:
8/\(2-3*1/24)

Input

2-3:1/24
B 0

Result
g15/8

Decimal approximation
49.350746413054106355593339586903514921818024374146317145211514839

49.350746413....

From which:
76*1/((8M\(2-3*1/24))-2-2MRB const)

Input

1

823 12 _ 2= 2Oy

76
Cipp is the MREB constant

Result

76
=20 Mg -2+ 32 2°/8

Decimal approximation
1.6178809177204084018288622624594185244628022903784172826524761267

1.61788091772.... result that is a very good approximation to the value of the golden
ratio 1.618033988749...
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Alternate forms

38
~Cuypp + 16278 1

38
Curg + 1 - 16 278

And, we have:

By the hybrid large sieve, we have the above is bounded by

Q? _3 d;(n)
‘({F{HETTQZ 3) Z‘ 4!".'
N

. Qr{QE—Z- + 02--3- )(Iog Q)lﬁ

meE {

< Q% %,
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From

we obtain:

8N (2-1/24)

Decimal approximation
58.6882587650989588315866020068252433044739306519577439866066372438

58.688258765....

From which:
89*1/((8/\(2-1/24))-1/2-Pi)+(MRB const)\(1-1/(4m)+m)

Input

l 11| - -

=14 mi4n

89 i1 + Cuirg )
g -,

Cipp is the MREB constant
Exact result

1-1/{dmx)+m + 89
—é +32.278 _ g

Cmes
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Decimal approximation
1.6179327910985180108508111158907655472000104331397632177579661925

1.617932791.... result that is a very good approximation to the value of the golden
ratio 1.618033988749...

Alternate forms

-Vdmer 178
-1+64 278 _ag

Cmeg

L-Ydmer 178
1-64 278427

Cmee

1-1/(4 89
M mi+m +

Coime 164 278 -1)-n
2

We have:

6 o

dt

Conrey, Iwaniec and Soundararajan’s work I

1/2 + it
r( 2 f)
q~Q \ (mod q)

(1-2)" . (ogay
~an Y [[ e @B |

L(%,;r.\)

S 6

1/2+it
(L20)[
; | i
a~Q plq (1+%+;,!?) 9 -9% -
. a(logQ)° [ 1/2 +it\[°
‘~4233QT-/_1|- 5 dt.
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From

. _o(log Q)° [ 1/2 +it\|°

forQ=8 and t=4:

42*2*64* ((In(8))N9) (1/9!) integrate((((gamma((1/2+i*4)/2))A6)) dt)
Indefinite integral

(422 6410g”(®)) [T( (7 +i4))° dt
91

t log” (8) r[ Lo ']6
= [a] — + constant
135 08 P ’

logix) is the natural logarithm
n'is the factorial function
["(x) is the gamma function
iisthe imaginary unit

Plot

(t from =1 to 1)

) — real part
R 8 [ imaginary part

Alternate form assuming t>0

1458 g 1 3
— tlog (2) 1"[— +2r']
5 4
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Alternate form

—+2i
El

[ 1204324982784 1113270386 588!’][[1 ]T]ﬁtl ?(2,1
= ! o
377094453125 377094453125 8

From the right-hand side, i.e. the solution, we obtain, fort =4 :

2/135 * 4 * T(1/4 + 2 i)\6 log/9(8)

Input

2 1 e 9

— 41’[—+ 2:] log”(8)
135 4

['(x) is the gamma function

logix) is the natural logarithm

iisthe imaginary unit

Exact result

8 9(8;1‘[1 2']6
— 10 — 4+ A
135 & 4

Decimal approximation

0.00002396436986182210722299245858191073502578817005262222689618. ..
+

6.7908556043457271332657367129083006001904477035175124337423 .,
-6 .
w* 1077 &

Polar coordinates

r = 0.00002490796547162444308370347401124154061612855465947436084260
(radius),
= 0.2761337500734973705866659276231528372373512871621291493577

0.00002490796547....
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Alternate complex forms
8 o 1 6 8 . o 1 6
r'Im[— log™(8) 1“[— +2r‘] ]+ Re[— log™(8) 1“[— +2r‘] ]
135 4 135 4
8 9 1 12 1 1233 .
E log™(8) [Im[l‘[; +2r]] + Re[l“[; +2r]] ] (cos(0.276134) + i 5in(0.276134))

8 . 1 2 1 2
— 0134 156% g) [Im[r[— +2 r]] + Re[r[— +2 r]] ]
135 4 4

Im(z) is the imaginary part of 2
Re(z) is the real part of 2

Alternate forms

[ 4817299931136 4453081546 7521 ] [[ 1
377094453125 377094453125

2']1]61 72
— 4+ ! [a]
P &2
5832 9(211_[1 2.]6

— 10 — 4+ A

5 08 4

n'!is the factorial function

Alternative representations

4 1 & 9
— 21"[—+2r‘] log™(8) =
135 4

il+::+ 9(8 [ex [ lo G[2'+l]+lo G[l+2'+l]]]6
135 08 (&) (SXP|logb o 8 ‘T4

, 1446
4 ) 6 4 8, G[l+2i+;]
— 21“[—+2r‘] log"(8) = — log (8)
135 4 135 G[2f+l]
4
° 21"[1 2']61 %8
— -+ 0 =
135 g ety ®
® 9(8;[ [l G[z' 1] 1 G[l 2i lmﬁ
— 10 exp| =10 P+ — |+ 10 + L4+ —
135 Be P 8 4 8 4

logGiz) gives the logarithm of the Barnes G-function
7(z) is the Barnes G-function
logLix) is the base- b logarithm
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Series representations

4
135

135

135

8 — 1 1% (8- 250 25
[mg(zw{MJ[.@[_]H@ZM]_Z‘ L B-%0) %
Zp

1 ¥ 6
— 2T - +2i| log’(8) = r[— 2'] log(7) -
[4+i] KT Vi LURDY k

4 1 & o
— 21“[;+2r‘] log™(8) =

o o (-]

k=1

&log’(8)

105 (20 (4 w2 ) o)

| | |
l and ¢o l and ¢

l + K

1

4 1 & 9 a8 &
— 21"[—+2r‘] log (BJ:—I"[—+2;‘]
4 135 ‘4

fesl

ke

2 k

k=1

Integral representations

— 2r[

[ 1(3-8i)-4x M L (148 x
exp 5]

1 N e 8 R Y | 6 g
— 21"[—+2] log" (& =—[J log ™ [—] It] log™ (8
4 : 8 (8) 135 Lo 8 t ‘ 8 (8)

—2'][58—
+2i| lo =
! g (8)

dx lﬂ-gg[ﬂj
0 4 logix) = 4 x log(x)

L[5} is the Riemann zeta function
¥ is the Euler-Mascheroni constant
argiz) is the complex argument
|x] is the floor function

4 1 ¥ 8 (81 9; 1 ., o1y 16
— 21"[—+2r'] log’ (8) = —U —;n] U l{}g's"4+z‘[—]¢ft]
135 4 135\ 0 t
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From which:

1/23((1/((2/135 * 4 * T(1/4 + 2 i)A6 10g"9(8)))))-17-MRb const

Input

1 1
- =17 = Cues
2 2ar(te2i 1088

['(x) is the gamma function
logix) is the natural logarithm
i is the imaginary unit

Cipp is the MREB constant

Exact result

135

=Cmrg = 17 +
18410g°(®) T2 + 2i)°

Decimal approximation

1662.241215898250842517392327012154871276141750873435970954188100. ..

475.9048773927695037038287534960158461670877807092748663475634490. ..
i

Polar coordinates

r=1729.026116678728003343028119967632766995980596844090054640137598
(radius), 6= -0.2788439855369887127551865370757776218322511360457836273947681466 (angle)

1729.026116678....
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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 complex forms

. 135 o m 135 -
iim = Lppe + hE -
184 1og’(®) (2 + 2)° 18410g’(®) I 1 + 2)°
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‘/[[[135 [— 15 Im[l"[i +2 f]]4 Re[l"[i +2 i']]z +
15 Im[r[i +2 f]]z Re[l"[i +2 i']]ﬂf +
(5 »20)f -re(G2d)f))/
[184 l{}g}(E] [I[Il[l"[j—1 +2 i]] + RE[T[& +2 i]] ] ] +
[18225 [3 I[Il[l"[i +2i]]5 Res[l"[i +2i]] lDIm[l"[: +2i]]3 y
Re[r[; +2i]] camfr(L 2 ]Re[r[l c2))/

[8454[0g (8) +2r +Re1"[ +2r

135
Im i}
1341 {Ejr{ z]
-1 a
cos| tan
135
—Cumpg + R
MRS 1341 g” (81 r( 42 ]f'
i
135
. 1 1341 nazlr{4 z]
sin|tan
135
~Cuype + R
MRE 1341 {mr{4 42 ]f'
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Yol rsmll 20 w20
15 Im[r[i + 2;]]2 Re[l"[i +2 i']I +
Im[l“[i +2r']] - F{e[l“[i +2r']] ]]/
[184 lng;;:ﬂ} [IIH[TG +2 "]]z + Re[r[i +2 f]]z]é] *

(15225 (am{r(* + 24)) re{r(? + 24)) - rorm(r{ L 422
wfi( + 24 sl 2l 2] )/
[8454|ﬂg (][ [[ +2r]] +Re[1"[i+2r]]] ]]

Im[ 135 ]
4 1841og” (8) r{ +2i ]
exp|i tan
—Cuzp + Re[ 133 ] 17
18410g”(8) r{ +2i]®

tan (X} is the inverse tangent function

Imiz) is the imaginary part of 2
Re(z) is the real part of 2

((1/23((1/((2/135 * 4 * T'(1/4 + 2 1)6 10g"\9(8)))))-17-MRb const))*1/15+(MRB
const)\(1-1/(4m)+m)

Input

1 1 1-1j{dmi+n
— =17 -Cmreg +CmMrs
15
J 2 Zoar(le2if 10g%®)
135 4

['(x) is the gamma function
log(x) is the natural logarithm
iisthe imaginary unit

Cipp is the MREB constant
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Exact result

135

1-1/{4mi+x
CMREB T4 | ~Cyre — 17 + . :
- 184 log®(8) r[; +2i]

Decimal approximation
1.6446556581042231559201366106826400355264320657352001962408198... -

0.030556136795178886199446752210193307458517896118184870182908372. ..
i

Polar coordinates
r= 1.6440304855830040820473160142271844169601720848159600758952563
(radius), #=-0.018576910961864587334300749033633432198510527416483133073726364 (ancle)

1.644939485583.... =~ {(2) = m*/6 = 1.644934 (trace of the instanton shape)

(1/27((1/23((1/((2/135 * 4 * T(1/4 + 2 )76 logA9(8)))))-17-MRb const)-1))"2-2MRB
const

Input

1 1 1
[E”E PRI = 17=Cwurs |~ || —2Cwmrs
135 (4 * 2‘) log”(8)

['(x) is the gamma function
logix) is the natural logarithm
i is the imaginary unit

Cipp is the MREB constant
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Exact result

135

1
_ECMRB + — _Cl'lr'[RB -18 +

729 1841og”(®) T % + 2i)°

Decimal approximation
3474.572051734104526870993134550249033589751691443222103130426839...

2168.978867412544306238921761246152064246444138890460202466664193. ..
i

Polar coordinates

r = 4095.986214189134524188145419914269913883842158111194459420508970
(radius), # = -0.5580550990680065942868948279326553409218193816331522370139400127 (angle)

4095.988314189.... ~ 4096 = 64° , that multiplied by 2 give 8192, indeed:

The total amplitude vanishes for gauge group SO(8192), while the vacuum energy is
negative and independent of the gauge group.

The vacuum energy and dilaton tadpole to lowest non-trivial order for the open
bosonic string. While the vacuum energy is non-zero and independent of the gauge
group, the dilaton tadpole is zero for a unique choice of gauge group, SO(2") i.e.
SO(8192). (From: “Dilaton Tadpole for the Open Bosonic String “ Michael R.
Douglas and Benjamin Grinstein - September 2,1986)
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Possible closed forms

1606 ¢!+ (18C + 847 - 56w + 661~ + 20 7 log(2) — 1029 x log(3)) +
18756 8258 11978¢

3 S¢ 3
3474.572051734104526834122961609891110382316742898980178444026548
2168.978867412544306245236362987101122505234504668095862776702377
i

18756 8258 11978¢
1606 ! + - - +
5 S5¢ 5

i(~176 " - 2594 1 + 604 log(x) + 1702 log(2 x) + 4937 tan ™ (m)) =
3474.572051734104526834122961609891110382316742898980178444026548 —

2168.9788674125443062129254672826721907074544045276170657 71822527
i

11230 77! + 25008 — 85787 + 1?515;;'2
39
i [13 C+847 —S6m+ 6671 + 20 mlog(2) - 1029:rlog(3;j =
3474.572051734104526872762455132443201911196541963805744752006926 —

2168.978867412544306245236362987101122505234504668095862776702377
i

+

n! is the factorial function
log(x) is the natural logarithm
C is Catalan's constant

tan  (x) is the inverse tangent function

Alternate complex forms

2 ilm 1 =Cwyee + Re 1% - 18|+
729|184 1og®®) I L+ 2i)° 1841og®(®) T2 + 2i)°
1 135
% —Cuymg + Re s loggiﬂj T[i . 2{,]«5 18] -
135
Im = 2CwmgB

184 log®(®) I + 2i)°
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We have:

The sixth moment without the t-average

® Deriving an analogous result without the average over t is
challenging due to certain "unbalanced” sums.

Theorem (C., X. Li, K. Matomaki, and M. Radziwitt (2022+))

- o

.
L(%-\)rwza;ZH (11:) )m.(q)(losq)“

. 1 9!
a~Q x (mod q) a~Q plg (1 o Bt
= | g
~ 42 qQ’("%?) g

From:
il
42 5@ le Q)
9!
we obtain:

42%2*64*((In(8))19)/9!
Input

log®(8)
9!

422 64 =

logix) is the natural logarithm
n!is the factorial function
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Exact result

zlnggiﬂgu
135

Decimal approximation

10.770023949611942923417349658814869222726620141203458761301988673

10.7700239489....

Property

21og”(8)
135

is a transcendental number

Alternate form

1458 log® (2)
5

Alternative representations

42log’(8)2 64 5376 (log(a) log,(8))°
91 ; I(10)

4210g°(8)2 64 5376log’(8)
91 ~o8noon

4210g°(8)2 64  5376logl(8)
9! (1)

(),

["(x) is the gamma function

logLix) is the base- b logarithm

n!!is the double factorial function

is the Pochhammer symbaol (rising factorial)
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Series representations

1S
42log’(8)2 64 2 - (‘E]
9! 135

4210g°(8)2 64 2 g - © 1 gk % )P
og’(8) ~ [Zm{argt xJJHDg(xJ—Z( *@8-x*x

91 135 2

k=1

4210g°(8)2 - 64
9! B

2 arg(8 - zg) 1 (=1 (8= 20)F 25° |
o [osteor + [ FE T2 o[- ) oo -
s [DgizuH - o8| 5. |+ log(zo) ; p

arg(z) is the complex argument
Lx] is the floor function

Integral representations

4210g°(8)2 64 2 U-u r]g
1

91 135 t
' I ooty ?_" (-5 2 I{ 143 2
421log”(8)2 64 ([, oty r(l-g) ds) .
9! 34560717
From which:

1+1/(1/7*((42*2*64*((In(8))"9)/9!)+3/2MRB const))+Pi"2(MRB const)\(1-1/(4m)
+T[)
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Input
1 2 1-1/¢4
1+ s + 7 Cymer Ay
1 0g" (8] 3
— (42264 0 2— 4 =
- ( o 5 CMRB]
logix) is the natural logarithm
n!is the factorial function
Cipp is the MREB constant
Exact result
=14 ?
R_Z CI‘#‘[RBI lidai4n + . 1
3CMRR 2log™(8)
2 135

Decimal approximation
1.6444617652330945381767640948176433161229835107473505239984980462

1.644461765233.... =~ {(2) = m*/6 = 1.644934 (trace of the instanton shape)

Alternate forms

-1 1890
H_Z CI‘»‘[RBI L4+ + - 1
405 CMRB + 4 l{}g (8)
; 70
H_Z CMRBI—LMNHI + +1

3(5 Cypp + 97210g"(2))

15 Cyrg + 157 Cyrg > 4™ 4 2016 77 1og®(2) Cors - 4™ + 70 + 2916 log” (2)
3(5 Cyprp + 97210g°(2))

L-Y@mer 70 i1

15 Cpg + 2916 log®(2)

2
7 CMRB

-Vdmer 7
B
3CMRR L 1458 log” 2
2 5

2
7 Cum +1
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Observations

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

E,;'2'.

64

2

B x2x8

1024

84= 2 215

True

gt = 4096

2

8> 2° = 4096

13 4

27 =2x8

True

213 = 8192
2 g% =g102

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
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“Golden” Range

1.631483%

¢ mean Z(2) 16437
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
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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 «, ...]

A. Sagnotti — AstronomiAmo, 23.4.2020 21

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 o”.

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 ¢™*
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We have, in certain cases, the following connections:

String Theory
Energy scale (Quantum Gravity)

--____-J

Set of consistent low-
energy effective
Quantum Field Theories

~\

S\ivampland

Fig. 1

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 point on
the “Landscape”
represents a single AL
Universe with a particular % %
Galabi-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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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.

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 = ¢ + ir 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

{2 =nl6 13

-]

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

3D plot (240t

Fig. 6
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Where {(2+it

Input
2+it)

Plots

) :

¥

S/

-2 -1l

I
14 20

-{13

Roots
t=2in+1),
t==i(py,=2),

nef, nz=1

n+xd, nef

Series expansion at t=0

H—2+'r'2 Loy L
6 i-flil—z -ﬁ()—ﬁlﬁ'

(Taylor series)

30,3 1 4

it fram =20 to 20)

— real pan
imaginary part

it from <120 to 120}

— real part
imaginary part

L[5} is the Riemann zeta function
i is the imaginary unit

£ is the set of integers

n is the nontrivial nth zero of the Riemann zeta function

2 J—
(2)t +245’

2 ¢*+0(t")
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Alternative representations

J24it)=4(240¢t, 1)
C2+it) = 85144,1(1)

((2+it, )
(@+in ="

Series representations

L2 +it)= Zk""'” for Im(t)
k=1

w (14 2k); 20
g(2+m=E‘k‘“ : or Tm(t)
1_2—2.—1'1:

f2+it) = lef;z Pk (24i))k

Integral representations

1 o
2+it) =
¢t : 1_E2+£'E'J_LI =1+£

L4it
T 1

21+r‘t

, ™ ot 2
2+it) = —— csch /) or Imi(t) 1
(@+in r;:znn.L ’ (r)ar |

21+:‘t

dr tor Imit)

L8, a)is the generalized Riemann zeta function

5-'-‘-;':““ is the Nielsen generalized polylogarithm function

Im(z) is the imaaginary part of

Piz) gives the prime zeta function

, “_r leit
24+it)= ——— e T cschitydr for Imi(t) < 1
£ : 1'(2+r'tJ_L e

['(x) is the gamma function

cschix) is the hyperbolic cosecant function
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Functional equations

£[2+.!'t}=—.!'22+“,-'rl+“T[—l—e’tjsillh(%)-ff[—l—.!'t}
A2t L ity e 4
) | n I 5 zjla:[ 1-it)
f2+it)= PR
l_Ll+ E:I
re-22) 25 -17 (142 ) [kl,}::za,z i
i Xilo ”
f2+it)=- -:.;'r
i—e+tJTL—E)

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:

-1
—
Il
e

withk= .., -2, -1.0,1, 2...

we obtain:

2Pi/(In(2))

Input:

T
)

log(2)

Exact result:

2m
log(2)
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Decimal approximation:
0.0647202836543876192553658014333336203437229354475911683720330958

9.06472028365....

Alternative representations:

2m 2
log(2) N log,(2)

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

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

Series representations:
2 2m

- 021 o 1k ok
IDEEZJ zl.ﬁlﬂrnf x) J + log(x) - Z;C_l =1 42}(-:1 X

2 B 2
log(2) -

log(zo) + LEE%EEJ [log[i] N IDEEZQJ] N 25;1 s

k

2m 2m
log(2) B ,T—arg{}]—ary z)
2im —'*'2_;

k

K § 3
s (=D {2-zp)" 2y
| +log(zo) - Zﬁc:l k

Integral representations:
2 B 2

log(2) (21

0g(2)  [; Cdt
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2m 4:'7'“2

ik

ngI:E.,'I - J'J: ooty [-l—-'i_l'2 ['|1+.'i_| ..:IS

=i ooy r{l-s

From which:

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

Input:

(2 lc:;{m](é g mg':z”]

Exact result:

x*

6

Decimal approximation:

logix) is the natural logarithm

1.6449340668482264364724151666460251892189499012067984377355582293

2

1.6449340668.... = {(2) = -

=1.644934...
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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
B = VT WV,
Bigt = 4096e"VE 4 ...,
so that
64(g3 + g52) = e™VZ — 24 + 4372 "VE 1o = 64{(1 + VD)2 + (1 - V2)2).
Hence
VE — 9508051,0982 .. . .
Again
Gar = (6 4+ V3T)1,
il = & L3428 4o,
e . 4096~V _
so that
HCR + C2) =™ +24 4+ 4372 ™Y — ... = 64{(6 + v3T7)° + (6 — V37)%).
64(G2 + G32Y) = €™V 4+ 24 4 4372¢ Y 64{(6 + v37)® + (6 — V37)®
Hence

e™3 — 100148647.999078 . .. .

Similarly, from

we ohtain

64(g28 + g52%) = ™™ _ 24 4 4372V 4 ... — 64 ( :

5+@)L?+(5_@)12

Hence =
€™V — 24501257751.09000082 . . . .
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We note that, with regard 4372, we can to obtain the following results:

27((4372)°1/2-2-1/2((N(10-2Y5) -2)U((N5-1))))+¢

Input

1 V10-245 -2
27w 4372 -2 - - +

2 V5 -1

i is the golden ratio
Result
V10-2v5 -2

G+ 27| -2+ 2y 1093 — ]

2(vs -1

Decimal approximation
1729.0526944170905625170637208637148763684189306538457854815447023
1729.0526944....

This result is very near to the mass of candidate glueball f,(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

—;[-z?,fs[m-zﬁ) +58v5 +432v1093 -27 . /2(5-V5) —3?4]
¢ - 54 + 541093 +§[1+ Vs - [2(5+ v’?)]
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2?[1.} 10-2v5 - 2]
2(V5 - 1)

é— 54 + 541093 —

Minimal polynomial

256 x° + 95744 x” — 3248750080 x° -
914210725 504 x” + 15498355554 921184 x* +
2911478 392539914656 X" — 32941 144 911224677 091 680 X~
3092528 914069 760354 714456 x + 26320050 609 744 039027 169013 041

Expanded forms

187 29V5 27 27
-t +54¢1093-E'\f10-2v’_—E,IE[m-zﬁ)

4

107 Vs . 27 27V 10-2v5
+ -
V5 -1 2(v5-1)

Series representations

V10-2v5 -2
7 2-
5—1

27|V 4372 -

162 - 108 vV 109 —2¢—1D8ﬁ24‘k[é]+
k
1
108V 1093 v’_Z-ﬂr [;]+2:&V"_Z4'k[;]—
27V 9-2v5 i[il[g—2@]“‘]/[2[—“&%4“‘[%”]
o\ k P k
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z?[m —2- 10-2V5 -z]m

(Vs -1)2

[152— 108 V1093 — 24 - maﬁzg

[ i]k [_é}k

108V 1093 v’_z P
P !

2?mi[_ljk (=5)(9-2V5) ]/

e s

V10-2v5 -2
27|V 4372 - 2- Vs =
(V5 -1)2
=, (=1 (‘i)k[ ~ zg)*
162 - 108V 1093 - 26 - 108V 7, Z pr
k=0 ’
oo [ 13k[ l} ( —zu)" k
a 'k
108 V1093 vz, E pr N
SHE [—l} (5 - zo) 25"
2 'k
2{!5"#’3'] ; 1 —
f(- 1) (10-2V5 - 20) 7

© (=1)
27V zg Z T
k=0 k.

k!

w (kL _
ERREpE
k=0

[ A e— - ) . .
0 of (70 & “nid —oe = 7o = 0O
for (not (zg e R anc . 7 |
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Or:

27((4096+276)1/2-2-1/2((N(10-2V5) -2)U(V5-1))))+o

Input

1 V10-2vs5 -2
27| 4006 + 276 -2 - - + b

2 V5 -1

@ is the golden ratio

Result

V10-2v5 -2
G+ 27| -2+ 2y 1093 — )

2(vs -1

Decimal approximation
1729.0526944170905625170637208637 148763684 189306538457854815447023

1729.0526944.... as above

Alternate forms

—;[-z?,fs[m-zﬁj +58V5 +432v1093 -27,/2(5-V5) -3?4]

27 ,
¢ - 54 + 54V 1093 +I[l+ Vs - [2(5+ v’?)]

2?(-\} 10-2V5 —2]

¢— 54 + 5411003 -
2(Vs5 -1)
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Minimal polynomial
256 x° + 95744 x’ — 3248750080 x° —
914210725 504 x° + 15498355554 921184 x* +

2911478392539914656 X — 32941 144911 224677091 680 x° —
3092528 914069760354 714456 x + 26320050 609 744039027 169013 041

Expanded forms

187

29V'5 27 27 |
DR +54¢1093-E'\f10-2v’_—€ 5(10-2V5)

4

107 Vs . 27 27V 10-2v5

"Vso1 2(Vs -1)

Series representations

V10-2v5 -2
27 |V 4096 + 276 - 2 - ]
5—1

1
162 — 108V 1093 — 2 ¢ - 108@24"‘ [ z]+
k

mav’ﬁv’_Zﬁ [;]+2M’_Z4"‘[E]_
2?\/972[ ]9 Zﬁ]'k]/[z[—l+ﬁ§4'k[é]]]
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Y10-2+5 -2
2?[*»“4[}9&2?5—2— ]+¢=

(Vs -1)2

[152-1[:-3«#1&9 Y. mav’_Z—z

108+ 1093 v’_i[—[

_..—‘_r:z

+2M’_
(9-2v5)*

=i]

[Vjaa-

27V 9-2v5

e )

-hli—'P'E'
Ec—]

—— |l
—
|
=R
e
o
R ——
B

V10-2v5 =2
2?[V 4006 + 276 - 2 -~ £ ]

[152— 108v 1093 - 24 - 108V 2y

l) (5 —Znﬂk Zﬁk

5

k=0
e (~1F(-1) (5 —zuh“za
108 V1093 V z, Z 2k - +
_ k(_l} EE_ZH:]R zak

2@‘"\?3'} Z sz —

= k!

e (-1 (- 1), (10-2V5 - 50)° 7*
27z, Z P /

(-1)% (- ]kzs—

o mg el

T ¥ - F - 1
for (not (zg e R and —== < zg = 0))

z0)* 25" ]]



131

From which:
(27((4372)°1/2-2-1/2((N(10-2N5) -2)U((V5-1))))+)*1/15

Input

1
15| 27|V 4372 =2 - —
2 V5 -1

v10-2v5 —Z]H#

Exact result

-2+ 2v 1093 -

15 6 + 27

V10-2v5 -2
2(V's -1)

Decimal approximation
1.6438185685849862799902301317036810054185756873505184804834183124

2

1.64381856858.... = ((2) = ==1644934...

Alternate forms

z?(-\f 10-2v5 —2]

15| ¢ — 54 + 54 V1093 -
2(Vs -1

1

—

2(v5-1)
15 o | —
| 166-108v 5 -108v 1093 +108V 5465 -27 ,\,' 2{5-v'5]

@ is the golden ratio
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oot of 256x® +95 744 x” — 3248750080 x® — 914210725504 x° +
15 498355554921 184 x* + 2911478392539914656 x° —
. 32 941 144911 224677091 680 x° — 3 092528914069 760354 714456 X +
26 320050 609 744039027 169013041 near x = 1729.05

Minimal polynomial

256 312" + 95744 1% _ 3248750080 x*° -
014210725504 x”° + 15498355554 921 184 x™ 4
2911478 392539914656 x — 32041144 911 224677091680 x°* —
3092528 914069 760354 714456 x> + 26320050 609 744039027 169013 041

Expanded forms

1
15l 2 (1+ V5)+27|-2+2v1093 -

V5 -1

m_z]

187 29v5 27 27
e +54wf1|:-93—E'VlD—Ev’_—E\/S[lD—EV’EJ

4

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

)
V10-2V5 -2

el 15 g+ 27| -2+ 21003 -

] = 1.64382 (real, principal roc

2(Vs -1)
. Y10-2v5 -2
-f{zI”J'IlE 15 ¢+ 2?‘ _2+ 2 4 ng — =] l.SDl?D-I" D-ﬁﬁgﬁf
2(V5 -1)
. Y10-2v5 -2
E-I'-q-luj,-].E ic ¢+ 27|24+ 2 A ng - o= ]_D';I";l";l'+ l.2215f
2(Vs -1
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Vy1o0-2vs5 -

gl 2imis 14 b+ 27 [-2+2«J 1093 —

] ~0.5080 + 1.5634 i

2(vs -1
. Y10-2+v5 -2
B g 97 —2 4+ 241003 - =~ -0.17183 + 1.63481 i
2(vV's -1

Series representations

v10-2v5 -2 .
(V5 -1)2

mlﬁz 108V 1093 —2¢ - mav’_Zzl [;]+108\“109 3V4
- -k -k

24 [z]+2mu’_24 [;]—2?\39 245

k=0

HiJo-rmr e g (i) o)

k=0

14 27 [“\F 4372 -2 -

Yz

14k 1

1 @ =) (=)
- ”[152—108\" 1093 - 2¢- 108 V4 2(4]—1”*
k=0

V2
(D e D
zk+2¢w’qzu 4szk—

o (=1 (-1 NG
2?\{927 S }[92 ]]/

k=0

[_1+ﬁ Z[_E]k@]]“mm]

142?[@-2— V10-2Vs _2]+cir

(Vs -1)2

108V 1093 v’_z
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V10-2v5 -2
15| 27 | v 4372 - 2~ +¢d =
(V5 -1)2
o (DX (- 1), (5 - 20 2"
162 - 108V 1093 - 2¢ - 108z, Z : +
V2 k!
~Df (- 1k (5 - 20)* 25"
108 v 1093 vz, Z P +
- [—-1 (5 - zo)* 2"

' 2k

20N %o Z k! -

= (-1 (- 1), (10-25 - 50)° 55"

2c ——— ]/

o (=1 (=1) (5-zp)F 2"
~1+Vzg ) 2 kkT ~(1/15)
k=0 '

for (not (zg eR and —eo < zg = 0))

Integral representation

. j;jji:y}r (5] I':a—a— il ds
(1+2) = - for (0 < y < —Re(a) and [arg(z)| < )
(2mi)T(-a)
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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:

sip) 1.9
TeE® _— _ E (._—2[.’5—33](_ +28g ¢

‘ 9 3\P) p ~ g glp)
h? (p + 1 - £ )f"““-“"””- +28g" 9

= . h? 28 s ooy
(‘4’}3 R U T J— (T —p+ rE e 28-p)C+28;" ¢

we have obtained, from the results almost equals of the equations, putting
4096« ™" ¥ jnstead of

” —2(8—p)C+28P ¢
a new possible mathematical connection between the two exponentials. Thence, also
the values concerning p, C, frand ¢ correspond to the exponents of e (i.e. of exp).
Thence we obtain for p =5 and S = 1/2:

e C*=4096¢ "

Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s
exponential has a coefficient of 4096 which is equal to 647, while -6C+¢ is equal to -
nv18. From this it follows that it is possible to establish mathematically, the dilaton
value.
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For

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

Input:

exp[—:r m,.'"E]

Exact result:

a3y 2
£

Decimal approximation:

1.6272016226072509292942156739117979541838581136954016... x 1078
1.6272016... * 10°

Property:

av2 .
e "< T igatranscendental number

Series representations:

N ,__“12
-nv 18 TVIT Epg 17 'kl
£ = £

Jlll._ ;J._

o VIR = exp|-ry l? L o

k=0

( rZfgRes_ 1, 1770(-1 —s)T(s)

1
-ry 18 2
e TV —exp|- -

2

Now, we have the following calculations:
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e *°**=4096¢ """

e ™1®=1.6272016... * 10"-6

from which:

1 —6C+¢
e
4096

=1.6272016... * 10"-6

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

Now:

In(e™™'™®)=—13.328648814475=—718

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

Input interpretation:

1.6272016 1
106 0.000244140625

Result:
0.0066650177536

0.006665017...

Thence:

0.000244140625 ¢ 5¢+¢ = ¢~ 7118

Dividing both sides by 0.000244140625, we obtain:
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0.000244140625 o 6CT _ 1 efnx/ﬁ
0.000244140625 ©0.000244140625

e *“"*'=10.0066650177536

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

Input interpretation:

— 1

expl-ry 18
p[ vy 18 | 0.000244140625

Result:

0.00666501785...
0.00666501785...

Series representations:

exp(-rV 18 [t (1
T 4096 exp|-ry 17 Y 17| 2
0.000244141 o= k

I - 1Lk 1
exp(-rV 18 ) [ l_F? l_:ﬂk
—— = 4096 exp|-ry 17 Y ——==
0.000244141 Py %‘j k!

o i ] —5 .-_ 1 %]
exp(n V18 ) :rE__.ﬂ:, RESR_']_?{_: 17 ]'l b .SJ'I]_[.S}
————— = 4006 exp|- ———
0.000244141 2+
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Now:
e % =0.0066650177536
.E- 1
ExP["T V18 | o244 140625 —
- \.-"ﬁ l
0.000244140625
=0.00666501785...
From:
In(0.00666501784619)

Input interpretation:
log(0.00666501784619)

Result:

-5.010882647757...
-5.010882647757...

Alternative representations:

log(0.006665017846190000) = log,(0.006665017846190000)

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

log(0.006665017846190000) = -Li1(0.993334982153810000)
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Series representations:

(- 1) (-0.993334982153810000)
k

log(0.006665017846190000) = - L
=1

arg(0.006665017846190000 —
log(0.006665017846190000) = zml"rg[ : 9 0,
i

= (~1)* (0.006665017846190000 — x)F x*

logix) - 2‘ i
k=1

arg(0.006665017846190000 - zq) 1
log(0.006665017846190000) = | 222 ~ 0 Jlag[—]+
T E’D
arg(0.006665017846190000 — zq)
logizg) + l 5 log(zg) -
I
=~ 1 (0.006665017846190000 — 20 ) z5*
k
k=1

Integral representation:

01,00 66650 17846190000 ]
log(0.006665017846190000) = f ;
1

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

and for C = 1, we obtain:
¢=-5.010882647757+6=0.989117352243 = ¢
Note that the values of n, (spectral index) 0.965, of the average of the Omega mesons

Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to the
following two Rogers-Ramanujan continued fractions:
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5 -7
: —1-  _ ~0.9568666373
Vp=1)v5 -p+1 l+—
1+ . —
1+ y
1+...
G_% e—/l'\/g
=1- = =~0.9991104684
\/g e—27r 5
—p+1 I+ ———
1+3{0°45® -1 e
@ 1+
e—47h/§
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
51 2||
\ 139.57

Result:

0.990400732708644027550073755713301415460732796178555551684. .
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_% g™
y- =]1- - = (0.9991104684

-p+1 ) [PV -

s{ [ s4fc3 e
1+3{e*4/5* -1 =y

1+
14
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