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Analyzing an equation concerning the “scalar potential of a bosonic Lagrangian
obtained from Type I Supergravity”. Mathematical connections with MRB
Constant, some parameters of Number Theory and Cosmology.
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Abstract

In this paper, we analyze an equation concerning the “scalar potential of a bosonic
Lagrangian obtained from Type 1 Supergravity”. We obtain new possible
mathematical connections with MRB Constant, some parameters of Number Theory
and Cosmology.
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Analyzing an equation concerning the “scalar potential of a bosonic Lagrangian
obtained from Type I Supergravity” [1]

We have that:

After reduction to D = 5, one works with a bosonic Lagrangian
obtained from Type | supergravity reduced on T3 x S2:

Ls = R*l%d(b,‘/\*dcb,'%e\émldﬂ/\*dﬁ V1,

where the scalar potential V is

T° x S* = a torus in three dimensions (product of 3 circles), multiplied by a sphere in
two dimensions

3d-Torus

https://es.wikipedia.org/wiki/Toroide#/media/Archivo:Toroide.stl



https://es.wikipedia.org/wiki/Toroide#/media/Archivo:Toroide.stl

2d-Sphere

https://www.mathsisfun.com/geometry/sphere.html

https://www.geogebra.org/m/wgstrvxy


https://www.geogebra.org/m/wqstrvxy
https://www.mathsisfun.com/geometry/sphere.html

We analyze the following equation concerning the scalar potential V:

where

G \/isecth.

We obtain:

2g/"\2*eN((sqrt(2/5))*D-(8/(sqrt15))*D)*((eN((-sqrt2)*d)+(sqrt2
sech(2p))\2+1/4*e/N((sqrt2)*®)*((sqrt2 sech(2p))2-2)A2-4e/N\(-(sqrt(2/5))* D+
(sqrt(3/5))*®)))

Input

9 gz V25 e85 @

T l =4 35 IS @
[f‘ﬂ g [ﬁ 5&Ch|f2pj_]2+ ;fﬂ ! (I:ﬁ Sechtzpjjz— 2]2—4:? V25 OeV3/5 I]

sech(x) is the hyperbolic secant function
' is the golden ratio conjugate

Exact result

9 gz f"f 25 ¢—(84)/v 15
2 1 a
[2 sech™(2 p) + ﬁT[Z sech™(2 p) - 2)

2 V2w V3s e-VZ5 ¢ A2 =|=]
£ —-4e +e



Exact form

5 Em—h—a—‘—@
23’ £ ¥ 15
3 2
10 _ _ = 1’@'—1]—."/?{@'—1]
V5 UV anh®(2 o) + 2sech?(2 p) 4 V2 @D —4£J: 5

tanh(x) is the hyperbelic tangent functien
@ is the golden ratio

3D plot (figure that can be related to a D-brane/Instanton)
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Alternate forms

Egz E{H’E_afm]'l’ 2534:112(2 o)+ tanh"'[.?. o) eﬁ *_ 4 E,{'-"E—'-"E]'P + f_ﬁ 'P]

V25 e-(Ba)/V 15 gz

2e
v NET 1 2 2
[.-?_Em—r-le_ 35 3,a5¢+_£u.-'3¢[_2+ ]2+ ]
4 cosh?(2 p) cosh?(2 p)
|||' i\
Eng 2/5 ﬁ—iﬂﬁ];m
a8 1 a8
S P Y IS E R E T S T e F
{f—zﬂ +£zﬂ}z 4 [E—Zp +£2._||'.l}2
coshix)is the hyperbelic cosine function
Expanded form
f {,
Egz sech*(2 p)e* ¥ o4V 2 o8N 15 —432 sechz[i’.p]e"'l‘?‘fs' V2 e8NS
! I
4 ¢* sechztzp}f"ws' -(80)/V15 +zgz£-.fz¢5 *iV2 a8 /VI5

i I
232 f!."z,-'E -2 o-80)/V15 Bgz fﬁsﬁ -(8@) V15



Alternate form assuming g and p are real

22 gz cosht (2 p) f# 25 o4V 2 o84V 15 16 gz cosh? (2 p) f#a.-s T4V 2 o8B0/ V15
- +
(cosh(4 p) + 1)* (cosh(4 p) + 1)*
2 2 V25 oBay V15 _ _
16 g" cosh™ (2 p) e B ' N zngfa.-E +VZ o-(Ba)/V15
(cosh(4 p) + 1)*
2, V25 o-V2 o-(Bay/V15

2 35 oo /V15

27 -Bg e

From the alternate form

Ea.-' 2/5 &84V 15 gz
/5 e

T _JaE Feg 1 W7 2 2
[f-v'2.|_4f VI5 04V35 |+_f~.=z|[_2+ ]Z+ ]
4 cosh?(2 p) cosh?(2 p)

2

we obtain:

2 e/N(sqrt(2/5) @ - (8 ®)/sqrt(15)) g2 (e/(-sqrt(2) D) - 4 eA(-sqrt(2/5) @ + sqrt(3/5)
@) + 1/4 eN(sqrt(2) @) (-2 + 2/(coshA2(2 p))A2 + 2/(coshA2(2 p)))

Input
|
[2 4 8%
2V ® VIS gz l , ,
[f-fz L 415“"'3"5 P4 35 B + _ffz s [_2+ ]Z+ ]
4 cosh?(2 p) cosh?(2 p)
coshix)is the hyperbolic cosine function

il is the golden ratio conjugate

Exact result

2 f# 2/5 ¢-(Ba)/v 15

2g
l _:: [ [y . f [1H] - _::
[?.SEChz[?.pJ+ ;[Esechzizm—z_‘jzfﬂ P _g VIOV O N2 ']



From the above exact result

VI5 @ {8|1~.-'15

23
l [ i r (1] - _::
[Zsech (2 p) + ;[Esech (2p) -2 ‘jz VZo gV OV N2 ']

we obtain:

2 gN2 eN(-(sqrt(2)+8/sqrt(15))D)(sechr4(2p) eN(sqrt(2/5)D+2sqrt(2)P)-2sechr2(2p)
eN(sqrt(2/5)P+sqrt(2)D)(e/(sqrt(2)D)-1)+eA(sqrt(2/5)D+2sqrt(2)D)-
4eMN((sqrt(3/5)+sqrt(2))D)+e(sqrt(2/5)D))

Input

-(VZ 485 |
2g [

[sechﬁ'(zpjfﬂ“’ﬁ *42V2 0 Zsech (2;;; [ V25 d4eN2 ¢ [ VZe 1]]+
f#ﬁ-|-+sz-|=_4f1_~.f35+~.fz]| ]]

sech(x) is the hyperbolic secant function
{ is the golden ratio conjugate

Exact result
Egz L AVZ NS o
sechqlf?.pjf - Zsechzlepjf
LNHE e2NZ e, (V3520 | 25 =|=)

V5 422 @ V25 @42 @ (f V2o

—l]+

Exact form

0 o 3V5 -4/V3 4415 gz[ V1o

sech’ (2p)+

(zfll.-'v'z W52 _ 5,

ST} ] L1/10(5 V34610415 V10 ﬁf]
- "o

sech” (2p) -



3D plot (figure that can be related to a D-brane/Instanton)

Contour plot
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Alternate forms
2 VZBNT ) 2| VIE @, NIE )0,

V35 042V V25 o2 o f_ V2o
PRETLE A R e 2e [ Lte ]

cosh*(2 p) cosh?(2 p)

Bf@mﬁm[fﬁ@_l]

2 f-{ﬁ +BNI5 o |

2 +
g [f-zp _I__fZ;J}E'.
VIE 2 V2
16¢¥2° ¥+ ¢+E¢E¢+zﬁm_4f{ﬁ+ﬂ]¢+fﬁﬁ¢
(f—zp +.f'2"”)4
1 !
Egz sechq[zp}f{'ﬁ'a*'m]‘”

[[f‘_aﬂ +de P a1 8Py 22) JVHE 2Ty cosh*(2 p) V3B VZ)e

V25

® _32cosh’(2 p) &l

16 cosh*(2 p) e Va5 +VZ)e (.PE‘I, -1))

coshix)is the hyperbolic cosine function

Expanded form

2 4 {2 8
2 g" sech [Zp]exp[ —f]:+2w"2f]:—[v'2+ ]t]:]—
S V15

2 9 2 8
4 h™(2 -~ P+2V2 P |V2 {
g° sech™( p]e:-:p[ |'5 B+2V2c [q,f +r]{]+

15
2 2 8
277 exp Efl:+2ﬁf]:— V2 4 = P+

2 piNZ o (V22— |o
4gzsech2[2p]f‘f: (7 5%) -

\EJ'E]‘I"[EJ'%}I’ .

2

8¢ e zfﬁw—{ﬁm,-’ﬁjw

2g
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Alternate form assuming g and p are real

o)

)|

32 g2 cosh*(2 p) exp[\E ®+2V2 0|
(cosh(4 p) + 1)*

16 g2 cosh®(2 p) exp[\/g d+2vV2 D- [

(cosh(4 p) + 1)*

2g exp[(tb+2(<]: [ﬁ+ é]tb]+

D2 |2 4 5_ I
lﬁg coshztz;ij"" 5 [ ‘“5]

(cosh(4 p) + 1)%
|I'E £l 3 8
z V2 ]=I=—[‘-"2 +

f — |{»
Bng[\ m;} +Eg V25 o (V2 48/V15 |0

+

From the exact form

2e

3VZ5 -4/V3 +4NT5 gz[ VIO cocn? (2p) +

-2

(zfll,-'\"z +¥5/2 SECh (Z2p) -

1."10] I V3 46410 -v15 ) N ffﬁ nf?)

we obtain:

2 e/N(-3sqrt(2/5)-4/sqrt(3)+4/sqrt(15)) g/2(e/sqrt(10) sechA4(2p)+(2
eN(1/sqrt(2)+sqrt(5/2))-2 eAsqrt(10)) sechA2(2p)-4 eN(1/10(5sqrt(3)+6sqrt(10)-
sqrt(15)))+esqrt(10)+esqrt(2))

Input

2{:—3 V25 -4/ 3 44415

(gz( V1o sech? (2p)+(2 -2 sech’ 2p)-4
eV 10{5v3 +6v10 V15 ) N fv’ 10, fﬁz J]

oV W2 5 '-."1{1]

sechi(x) is the hyperbolic secant function
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Exact result

28-3@_4fﬁ+4fﬁ g‘j‘ (Em sech4[2p1+

[zelfﬁu.fw_z_zeﬁ)ﬂhzmpj_4£1x1u{5ﬁ+5m-\fﬁj+£~."ﬁ _I_Eﬁ]

3D plot (figure that can be related to a D-brane/Instanton)

Contour plot
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Alternate forms

2_3#_4~J_+4-.|'_gz ""_sechlzz )+ 2e

2 o 5/2v3
V1o mwﬁ]_af\/:f fl ]gz

26" sech®(2p) + e

573 V5 -4/V3 4415 gz
T AT 1N2 52
NV VI, 110(5VE46VI0-VTE) € , 26 4267 '
cosh*(2 p) cosh?(2 p)

INZ W52, V1o
5, 3VIE 4NT TS 2 4(2e" 2¢°1) .
g (f—zp +f2p}2

lﬁf‘m

1/10(5 ﬁ+61.*1u-~.*15]+f~.*1u +fﬁ
[f—zp +f'2.,r1}4

-4e

coshix) is the hyperbolic cosine function

Expanded form

2 4 4 1
_ngp[_B\/g_—-l- +E[5ﬁ+ﬁ\ilﬂ—\f15}lgz+

VERRYET:
5e -3+2/5 —4/V3 10 +4f rgzsech (2 p) -
de _3#_4~.n'_+~.-'ﬁ+4-.f_gzsech[ o)+
4 -3V25 41/ -.f_+-.-'ﬁ4-.-'_+4-.f_gzsech (2p) +
5 325 -4/v3 +y10 +4/¥15 2 —3425 42 -4/V3 44/V15 2
£ I J g 21" I g
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Alternate form assuming g and p are positive

—

354, 2 f2-anE
20" N3/ B
TG 3 '.2.+-"5,T'2. Ta V2
f""ll 5 f Sech4(2pj —29""" 5 f [fﬁ"z - Ve ]Sechziilpj +

| — |

) e 3 —
2 fov10 o 3 fau2
f\.|ll5_."|l _4f3ﬁa.5+ﬁ3,-z+f\.f|5_f

Alternate form assuming g and p are real

39 p-3V2/5 -4/V3 V10 14V 15 gz cosh*(2 p)

(cosh(4 p) + 1)*

16 -3 V25 -4/¥3 +¥10 44/V15 gz cosh(2 p)
+

(cosh(4 p) + 1)*

15.15'_3 V25 +1J-'~."2. +¥ 52 —4;'1."3 +4J-'~."15 gz CDEhEI:?.,ﬂJ
+

(cosh(4 p) + 1)%

5073 "."I_A_E ~4/v3 4410 +4/415 gz a
3/ N N INETS o _ —
Bf—\.'l 5 [2-4/V34N3 [244/V15 420 3VIE VT AN TS 2
Derivative
a [ 2 p-3V25 -4/V3 +4NT5
ag
[gz [s“ﬂ sech®(2p) + [Efl,-wfz WEZ _ 5 V10 ]sechziz,oj B
4 V05V VIO NTS) | VIO V2 ]]] _
4¢3 VEE VT HNTS [Eﬂa sech®(2 o)+ [2f1,-~.fz W52 _, V10 ]

491,-'11]{5?'3 +6V 10 -V 15 ] +£~."1'l] +£~."2]

sechziz o) -
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Indefinite integral

1/10(5v3 +6410 -v'15 )
e’ +

jzf_sm_4,.-'ﬁ+4,.-'m e [fﬁ PRSI

V1o

0 Lo, V10

1*""5*@] ? sech’(2p))dg =

[—Zf‘ sech’(2 p) + ¢

8 2 4 4 1
——exp[—S [= = —+ +—[5«J3 +6¢10—¢15]g3+
3 5 \ 3 4 15 10

2 - ! !
g V25 —4/V3 410 +4/415 gs SECh4[2p] N

p3V2E -4NI VTS [Zfl,-ﬁw.*s,.-z 9,

3
2
5 m] g3 sechziz o)+
2 -3V25 -4/V3 V10 +4/VT5 & 2 -3V2B W2 43NS e
3 3

Now, we analyze the indefinite integral:
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LV10(5V3 46410 V5|

jzf-wm -4/\3 4415 e [Efz PRSI

(_ Zf\." 10 + 2d_ﬂll.-'*l."z +v 52 ]

8 2 4 4 1
-—exp[—B [= - — & +—(5¢3+6¢10—#15}g3+
3 5 \ 3 4 15 10 '

2 AT AT I ad T
< - 3VZ5 43 V10 +4/V15 gs sech*(2 p) +

sechziz o+ f"‘f 10 sech4(2pj] dg =

1/VZ 452 V10 ]
P

2

- IVE -4NT H4/VT5 ( o

g3 sechziz o)+

3
2
> 2
E’?—S VZ/5 -4/v3 +V10 +4/v15 il V25 V2 -4/V3 4415 I

From the result, we obtain:

-8/3 exp(-3 sqrt(2/5) - 4/sqrt(3) + 4/sqrt(15) + 1/10 (5 sqrt(3) + 6 sqrt(10) - sqrt(15)))
g3 + 2/3 e/N(-3 sqrt(2/5) - 4/sqrt(3) + sqrt(10) + 4/sqrt(15)) gA3 sechr4(2 p)

Input

8 2 4 4 1 ]

——exp|-3,/ - -—+ +—(5v3 +6V10 -V15)|g +
[ 5 W3 W15 1'3[ '

3
2 -3V2/5 -4/V3 V10 +4/VT5
3

g3 sech4(2pj

sechix) is the hyperbolic secant functicn

Exact result

2 -3V25 4N3 W0 44N T5

3 g3 SECh4(2pj -

ca

Eexp[—z\/g—u%+vi_5+%(5ﬁ+5vfl_—ﬁj 'S
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3D plot (figure that can be related to a D-brane/Instanton)

Contour plot
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2 5oV g | N T 2 ) g 052
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s
5/ !
3 /25/2V3) 5

2 2T 4T 4415 8
2 2V5 a3 4TS ¢ sech(2.p) - E"‘”

Alternate form assuming g and p are real

92 o3 V5 4V 3 4V 10 +4/V 15

g3 cosh*(2 p)
3 (cosh(4 p) + 1)*

8 2 4 4 1 ;
—exp|-3, - - — + +—(5v3 +6V10 -V15)|g
[ 5 W3 Wis 10| '

coshix)is the hyperbolic cosine function

Root
cosh(Zp)#0, g=0

Property as a function
Parity
odd

Periodicity _
periodic in p with period f

Derivative

g [—ﬁexp[—z\/g 4 4 +%[5ﬁ+5m—m)]g3+

o -— %
2 _3VEE -4VF W0 44N TS
Ef-wa.ﬁ -4/NF 410 44V 15 E3 sech4E2PJ] =

2 ¢l V5 -8(2VF) gz (Fl,.' 10(4 V10 +¥15 )

Jsech*2p)-4¢"° 2)
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Indefinite integral

j.[—gexp[—z E—%+Jj_5+l—ln[5ﬁ+5v’l_—ﬁj]g3+

2 -3V25 -4/V3 V10 +4/VT5
3

gs sech4[2 pj]dg =
L -3V25 -4/V3 10 +4/VT5

34 sechqtzpj -

%exp[—zﬁ 1 s +;—D[5ﬁ+6m—ﬁ]]g4 constant

-—+
3 5 V3 15

From the exact result

2 -3V 4N VIO 44 T5

3 g3 SECh4[2;JJ -

gexp[—z\/g—%+ &+$[5ﬁ+5ﬁ-ﬁj 'S

forg=8 and p=16:

2/3 e/N(-3 sqrt(2/5) - 4/sqrt(3) + sqrt(10) + 4/sqrt(15)) 813 sech”4(2*16) - 8/3 exp(-3
sqrt(2/5) - 4/sqrt(3) + 4/sqrt(15) + 1/10 (5 sqrt(3) + 6 sqrt(10) - sqrt(15))) 813

Input

2 -3VZ5 43 10 4415

; 8 sech*(2 - 16) -

o

—exp[—z\/g—%+ v%+%[5ﬁ+5v’l_—ﬁj g’

[ %]

sech(x) is the hyperbolic secant function
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Exact result

1024 o5 /3 10 44/ 15
: & IVIE AN IO 4TS (g4 a0
4096 2 4 4 1
—exp[—S |- - —+ +—(5V3 +6V10 -V15)
3 5 W3 V15 10 '

Decimal approximation
~614.7867313947158151469879707117072735708717255655294830534946287

-614.7867313947158

Alternate forms

—_—

T _aviavT | o 74H2VE )5
1':"324 LV -8y(2VE )|y THHEVE)

sech*(32) — 4 ¢"3 /2

1024 o V5 -8)/[(2v3F ) RELIE V10 +v15 )

. sech*(32) - 4 ¢"° *"2]

—

4096 [ £ [2-5/2v3)

1024 T _aiNG wdN IS
£2V25 -ANT NS (o qda0) : RE

3

Alternative representations

1 275 —4/\3 4V 10 +4/N 15
—9'3”"5 -4/3 /10 +4/V15 2. g 5&ch4|{2 16) —

i}

3
gﬂp[_s\/g_%+;_ +1—10(5ﬁ+m—_ﬁ;]53:
3 15
_gﬂxp_\a%+\a'i_5+;_D[Sﬁ+5ﬁ_ﬁj_3\/§]83+
2
3

3 ~4[V3 +4[VT5 W10 -3V [ 1 ]“
cos(—=321)
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1 - f '
= g3V -43 10 1415 2 8% sech?(2 - 16) -

3
8 [2 4 4 1
expl-3,/ S - —— 4 +—(5v3 +6v10 - V158 =
3 5 3 15 10
8 4 4 1 [2

_—exp[_—-l- +—(5ﬁ+5'\|’1 —"|.|'15)—3 _]83+
3 V3 V15 10 5
32 4

2 Bsf_q,.ﬁ+4,.-'m+m_sm[ 2e ]
3 1+

1 - ; !

Ef_sm_4,.ﬁ+m+4,.m2 83 sech*(2 - 16) —
8 2 4 4 1
—exp[—S [Z - —4 +—(5vV3 +6V1 —\;"15)]83=
3 5 3 15 10
8 4 4 1 [2

~ = exp|- — + +—(5V3+6v10 -y15)-3 [ = |87+
3 V3 W15 10 5
4
2 3, 4NVENTS WD 3vE |2
1 32

3 9-3_2+f

Series representations

1 - : !
Z o VUE NI W0 aNTE o3 sech?(2 - 16) —

3
8 2 4 4 1 J15
_exp[_g 22, +—(5vV3 +6v10 - 15]]53=
3 5 3 15 10

4096 3 ou(-8iF)(2V3)

3
+'_ 3 W o )
lodss S sl ]LZH‘I]

e
3 =
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1 - , .
5___ﬂ_s V25 43 W10 4415 5 o3 sech?(2 - 16) —

2 4 4

Eexp[—s - _ﬁ+ﬁ +1—1D[5\-"'§+5\"'1_—\"'E}]83=

_ 4096 439643 J11/6(76843 V3 4415 ) |
3

. 4
16384 L2VEE 44T -4/3(96443 ) LE(_”I: E—Mk]

3 0

1 - i f
E"‘D_E V25 43 W10 14NT5 5 o3 sech?(2 - 16) —

ge};p[—Sﬁ—%+V:_5 +1—10[5ﬁ+5m—m]]83=

—z&%exp[—S\/? : : +:—D[5ﬁ+5m—ﬁ]]+

- —
3 5 W3 W15

- 4
16384 198 335 —4/\3 4y 10 44/ 15 LE k —64.!:]
— e ! ! (-1) e

3 e

Integral representation

1 - . .
E"‘D_E V25 43 W10 +4N15 5 o3 sech?(2 - 16)

8
3

V3 V15

_4"3_95&[,[_3\/%_%+%+11—D(5ﬁ+5m_m;]+

16384 ¢~ 3 V5 ~4/V3 V10 44V 15 [J&Nw :It]4
1+t

exp[—SE—i+ i +1—10[5ﬁ+5m—m}]83=

3 7
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-614.7867313947158+ 2/3 eN(-3 sqrt(2/5) - 4/sqrt(3) + 4/sqrt(15)) (2 eAN(1/sqrt(2) +
sqrt(5/2)) - 2 eNsqrt(10)) g3 sechA2(2 p) + 2/3 e/N(-3 sqrt(2/5) - 4/sqrt(3) + sqrt(10) +
4/sqrt(15)) gN\3 + 2/3 eN(-3 sqrt(2/5) + sqrt(2) - 4/sqrt(3) + 4/sqrt(15)) gN3

Input

2 2 3m _aF AN Ts ;

E[‘? 3V2/5 -4/V3 +4/V15 [zfl,fz W52 _ 5 V10 ]Jgs sech?(2 p) +
2 3T AT NIOANTE 3 2 _3VEE VI /T 44/ TE
< ~3V25 -4/VE VT0 44V S e 3VZ5 V2 -4V 415 &

3
sechix)is the hyperbolic secant functicn

Exact result

2 a9 AT Al Ts ;

Se VS 4N NS (5 INZWEZ 5 V1D
2 3 VEE AT VIO 4TS 3 2 _3WIE T 4T 4N TE
< o~3V25 -4/V3 VT0 44V TS S e 3IVZ5 V2 -4V 4415 &

3 3

g3 sechziz o)+

3D plot  (figure that can be related to a D-brane/Instanton)
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Contour plot
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Alternate forms

2 -3V25 43 4N TS & [2 GV 3

m[
3

sechz[zp} +r

1-2sech’(2 p)) + fﬁ]

_2 -3V25 43 N TS e

3
[—zf”ﬁ*"’s‘-’_"* sech®2p) + 2V 1? sech?(2p) — ¥ 1 —.-e‘E]
[8-3@ -43 4415 33
[em cosh(4 p) re'? cosh(4 p) + 4 VS _g V10 eﬁ]]/

(3 (cosh(p) - i sinh(p))* (cosh(p) + i sinh(p))*)

coshix)is the hyperbolic cosine function
sinh{x) is the hyperbolic sine function

Expanded form
4 r r
il E_S#E_QEJ,W%W gs S'EChz[?.p:I N

| ! !
o IV25 Y VZ 4452 -4/v3 +4/V15 gs sechztzp} N

3
4
3
535 ¢ IVIE TN NTS (3, gf_sxf_m NI4T NS o3
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Alternate form assuming g and p are real
163 V25 -4V 3 V10 +4/4 15 gs coshziz;;uj
+

3 (cosh(4 p) + 1)%
16 &3 VZ/5 +1/V2 +V52 -4/V3 +4/15

gg coshztzpj
+

3 (cosh(4 p) + 1)%

2 o T _aivT o TID adiv s 2 T T AT e/ TE
< o3V 4/VE 10 4415 gs+_f 3VZ5 +V2 -4/V3 +4/415 gs

Root
cosh(2p)#0, g=0

Roots

p = 0500004 (6.2832n + 3.0557), ned
p = 0.50000i(6.2832n - 3.0557), ne”Z
p = 0.50000i(6.2832n + 0.085899), ne Z

p = 0.500004(6.2832n - 0.085899), ne £

Integer root
g=0

Property as a function
Parity
odd

Periodicity |
periodic in p with period f

£ is the set of integers
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Roots for the variable p

1 . 2 [f'ﬂ"ﬁ _ Ell,"l"u"?+"n' 5/2
p=—|-cosh |- +2im0y
2 EE +f~."ﬁ
1 . 2 f"-"ﬁ _ EIJ"I‘-'E+\' 5/2 ]
p=—|cosh |- +2img
2 fﬁ +f~."ﬁ
& &
1 . 2 f'-"ﬁ _ f]'.l'llﬁ'l'\'l 32 ]
p=—|-cosh +2im0
2 EE +£,~."ﬁ
& &
cosh™ ™ (X} is the inverse hyperbolic cosine function
Derivative
i[% [.-9'3 VI5 -4/N3 +4/NT5 [Efl,:'ﬁwﬁ,-z _Efm]] gs sech®(2.p) +
ag\3

2 T _a) 2 agm Y,
2 o 3Vs _4,ﬁ+m+4,mgs+_f 3VE5 2 4*E+4*mg3 _

3
142 4452 V10
2 IS -2e

2

o3 #3_5 ~4/43 +4/\15 gz [[ 2

]sechzizp] -I'-.E'm -I'-.f‘ﬁ]

Indefinite integral

j'[% eIV NTANTUNTS (3 2 3VIE -4/ VT T0aTs 3,

+-e
3 3
2 - ! ! ! -
§£_3¢1.5_4,-~.*3 +4/VT5 (_zfﬁm L2elV2 +‘J5"2]ggsech2(2p]]dg=
1 - F ! ' -
gf-wz.ﬁ -4/V3 +4/V15 (zfl,-ﬁz W52 _ 5 V10 ]g4sech2(2p]+

tant

L -3V25 -4/V3 V10 +4/VT5 o L -3V2B W2 -43 a5 g
6 6
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From the exact result

2 3VIE aNT NS (o 1) .-

Ef 3V25 43 IS (5 IN2ZHE2 5 V10 g3 sechzli?.pH
2 3V25 -4/V34VI044NTS 3 2 3WIE V2 -4N3H4NTE 3
Se . ! o+ 3¢ ' ' 8

forg=8 and p=16:

2/3 eN(-3sqrt(2/5)-4/sqrt(3)+4/sqrt(15))(2e/(1/sqrt(2)+sqrt(5/2))-2 eAsqrt(10)) 813
sechA2(2*16)+2/3 eN(-3V(2/5)-4/V(3)+V(10)+4/V(15)) 8/3+2/3
eN(-3V(2/5)+V(2)-4/V(3)+4/V(15)) 8/3

Input

1z w52 2 ffﬁ ])

g sechziz 16) +

(VI AT (o

3

2 -3V25 -4/V3 10 +4/VT5 3

3

3, 2 -3VEE W2 -4NT 4N TS

8 + )

sechix) is the hyperbolic secant functicn
Exact result

10324 o3VEE W24V aNTs | 1054 £-3VIE-4/V3 W10 +4/VT5
1024 A AT AT T N
- o 3V25 -4/V3 44/VI5 (21?1..- V2 4v5/2

V10
L

~2 sech’(32)

Decimal approximation
396.10370370752397601491365805765960437557835151098527202746289033

396.103703707523....

Alternate forms

1024 o3 V25 -4/V3 4415

3 —
eV 4

T VS Vo
e [

2 sech’(32) + """ (1~ 2sech’(32))
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1024 o 3VEE -4/V3 44V TS

3
i m—
[—fﬁ —fm +2fm sechztszj —2.-91*"E+ 22 sechztsz}u]
(1924 e 3V ~4V3 +4/N15 fﬁ -I'-fm +2£64+ﬁ +£12£+ﬁ +

g PHINZVE2 _ o 6410 +£123+m]]/[3 [.-932+—i}2 [fsz”}z)

Alternative representations

oS ot foff ot oS af

(2 8 sech’(2  16))¢ Y7 HYIHND [2.-91*' SRR P 1“]+
1 T V10 44N TS 1 _3v35 4T -4/v3 +4/T15
_[E-S#A.IE -4/\3 4410 +4/V15 83]2+§[£ 3V25 +V2 -4/V3 +4/V15 83]

3

1
3
72—

3 £-4,-“ﬁ+4,-“-.* 15 +v'10 -3v 25 N

8

3 ,-4/V3 +4/V15 +V2 -3V25 +§ g
3

Eljﬁ w52

5 m] _4,.fﬁ+4;m_3m[ 1 ]2
& @

g’ [2
cosh(32)

1 3 .Y 408 {2 3 W
[2 83 S ] 2(2 15}} 3V 25 .'f 34+ J" 15 [2 1}" 2 4w 52 2 10 ]
1 —34 —d y vy 1 —3y S PR {af
[ IVAE -4N3 +v 10 +4/V 15 83] 2 [ IVEE +VE -4W3 +4/V15 83]

3

2=

3 E_#ﬁmﬂ 15 +4 10 -3/ 25 N

8

! / _ 2
32_4,ﬁ+4,ﬁ+ﬁ 31.’2T5+§ ]

flfﬁ w52

5 m] -4,.ﬁ+4,.fm-sm[ 1 ]2
[ e

g° [2
cos(—32 )

1 I} ) /
S (2 83 sech’(2 16}}.«9'3"2"5 -4{V3 +4/\15 [Efl,ﬁuﬂsgz _Efu'ﬁ] N
1 [2_3-.!:45 43 10 +4NT5 83] - [E_s VIE 4T -4/V3 44/ 15 83]

3

2 —

3
3 £_4,-’ﬁ+4,-“~.f 15 +4 10 -3/ 2,5 N

8

! / _ 2
g% o V3 44/V15 442 -3VZ5 L 5

[
g3 [zfl,nﬁw' 52

5 m] _4,.=ﬁ+4;m_sm[ 1 ]Z
‘e e

cos(321)

coshix) is the hyperbolic cosine function
I is the imaginary unit
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Series representations

v 10
e +

1
52 8” sech’(2 - 16)) e 2

1 [f-s-.*a.-s —4VE IO +4NT5 83]

-3325 43 V15 [2 El;‘ﬁ w52

2
3 +
1 [E—Su’l-'ﬁ WZ 43 +4NTE 33] _ 1024 3y -aVI 4TS
3 3
' Ty 1
fﬁ Hm N [Efm _zfl,-ﬁw'ﬁ,.z ] E
o (324 (] + k) )

52 8 sech’(2 lﬁj}f_sm_4’lﬁ+4’lm[Efl’lﬁ+m—2fm]+

1 . i ; 1 , ; ;
1 [E_sda.ﬁ -4/43 10 4415 83]2+ E[E_S V25 42 -4/43 14/415 83]2 _
1024 -64-3V2/5 -4/V3 +4/VT5
’ 2
L]
o5 [Eﬁ Hm] N (_BEW N BEI;E+@] [AEE_UJ: E—Mk] ]
=0
1 ) i f, i I
5[2 83 sech?(2 16)}:?'3"}2"5 ~43 N5 [Efl,-ﬁwa.z _Efm] N
5{f-3-.-’ﬂ-4, V3 4410 +4/4¥15 83]2+
3[9_3 VI5 4V -4V +4/VT5 33] _ 1024 o-3V25 -4/V3 4415
3 3
fes]
PR T [_va'ﬁ L gt/ V2 V52 ] th_ljk q—1+2.k]z] for q
=1
Integral representation
1 ) i f, i I
5[2 83 sech?(2 16)}:?'3"}2"5 ~43 N5 [Efl,-ﬁwa.z _Efm] N
1 = 4y 1, _ava _af
- [f-s-.*a.s -4/3 10 +4/N 15 83]2+ 5["5 325 V2 443 14415 83]2=
1 - ! !
_n21324 AEE -4/43 +4/¥15 fv’? 2 Hm 2
3

. (ediym 2 . (ediifm 2
i [ et T g [ et
ge¥ 10 j —dt| +8eMVEH2 j dt
0 1+¢t2 0 1+¢t2
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From the exact result

1024 _3y35 Wz -aWI a1 1024 3 5 _4vT V10 44/ TS
L : : + 3 e : : +
1024 _3y35 -4/V3 +4/NT5 (2 LVZEZ

S e V10 ]

—2e sech’(32)

-614.7867313947158+1024/3 eA(-3 V(2/5) + V(2) - 4(3) + 4(15)) + 1024/3 e/(-3
V(2/5) - 41V(3) + V(10) + 4V(15)) + 1024/3 eN(-3 V(2/5) - 41V(3) + 4V(15)) (2
eN(1/V(2) + V(5/2)) - 2 eMV(10)) sechA2(32)

we obtain:

_614.7867313947158+1024/3 eA(-3V(2/5)+V(2)-4N/(3)+4/(15))+1024/3 eA(-3V(2/5)-
4N(3)V(10)+4/(15))+1024/3 eN(-3V(2/5)-4N(3)+4(15))(2eM 1N (2)+V(5/2))-2
e/AV(10)) sechA2(32)

Input interpretation

1024 5 55 T ai T aa TS
~614.7867313947158 + T.f'3"2~'5“2 NI +NTS

1024 -3V25 -4/V3 V10 +4/VT5 |

1024 o 3 1."2._.? —4:-" Vi +4I.-" V15
3

1/VZ +v52

2¢ - z.f"'ﬁ]] sech®(32)

sechix) is the hyperbolic secant functicn

Result
—-218.6830276871018. ..

-218.6830276871918.... final result
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Alternative representations

- 614.78673139471580000 +
1 1
5 -31."_+~."_ 41.-'_+4~.f_m24+3 -3#_4n.f_+~."ﬁ+41.f_m24+

% [(E_sﬁ_4,-'ﬁ+4;m [ INZWEZ _, ""_]Jsechzmzj] 1024 —

1024 1w oas AvEE
— 614.78673139471580000 + —— =4/ V3 +4/VI5 V23425

1024 43 44N T5 10 -3V 25
e +
3

1024 7 wWE2 VI0 Y —4/V3 4415 -3V 5 1
— |2 =2r ].E‘ / ! _—
3 cosh(32)
—H614.78672130471580000 +
1 1
5 —31."_+~."_ -43 4415 1D24+—3 325 - 41."_+~."ﬁ+4~."_1[}24+

é [[E—S‘-"E—ri,-’ﬁmfm [ INZWEZ _, ""_]Jsechzmzj] 1024 —

1024 41y oas aNIE
—614.78673139471580000 + —— ¢ 4/ VI +4/VI5 V2 -3V25

1024 f—ﬂf,-"'l."? +4A15 10 3725 +

3
1024 17 52 VIO Y -4/V3 +4/N15 -3vVZ5 1
— (2™ -2 ]f‘ f ! _—
3 cos(—=321)
—614.78673130471580000 +
1 1
E _3,,.'—+,,.'— 41.-'_+4~.f_m24+3 _w—4r+m+w—m24+

% [[f-s-.’ﬁ-ﬂ,;'ﬁmjm [ INZWEZ 5, ""_]Jsechzﬁm] 1024 —

1024 1w oas v
—614.78673139471580000 + —— ¢4/ V3 +H4/VIE N2 3325

1024 -4N3 4415 W10 -3V25
3
1024 13 T2 VIO Y -4/V3 +4/N15 -3v5 1
— |2e” -2e ].E‘ ! g —_—
3 cos(32§)
coshix) is the hyperbolic cosine function
I iz the imaginary unit
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Series representations

-614.78673139471580000 +
38-3\12!_5+E-4fﬁ+4ﬂ1_ 1024 + -S\JZ,T 4[,!\J_+\J_+4I,l\"_ 1024 +
1 ! ! {
; (7Y 413 VS (9 INEASE_ V00 ot 3)) 1024 =
N 4
{‘13 x{‘x [ ]
R 1
614786731394715800¢ ) T —
4
. ‘H f k(-2
1.0000000000000000000 ¢ "”‘P“”l J e T
0.5552060835126608524
( argi2-x —
4 R P L
4
arg(15-4) . FrFasaf () o .
Ek:ﬂ I
- 0.5552060835128608524
( arg{10-x —
4 bttt Lot 202y
| arg(15-x) - 1—1{‘115—,1'{‘,1"&(—%]!( +Zf:0 W
gexp(.m 2 Ek:UT
+1.1104121670257217048
arg( x] arg( x]
: ) R e [ ].(E.xf‘ [}
Tt :
a2 1#12 x{‘x [ ]I: arel5—gi lhle:J‘x { ]k kt
I ] ZH k ( rg‘ JJ] [ :
- 1
Z —————— - L1104121670257217048
e (32415 4K)7)
2
argl =-x arg(10-x _
4 bt ] 2 s 202y
+Z o
- agI5-0)) o Frfas-of (-3} '
8G)K'FI(HTI LJT JJ].‘JXE;{:UT‘?

- 1
——— | for(xeRandx < 0)
,2”[32”@4;;;)2
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~614.78673139471580000 +
L 3VIE 24BN (0, b SVIE NI WIS o
3
1 { f f
; [(8_3\!275_4@4, 5 [2.-91!“5“’5-“_2 —2em]]sech2[32)] 1024 =
_ 4
)1‘13 x)kx ( ]
I e k
614786731304715800¢ " |V B m
4
T
1.0000000000000000000 ™7 7+ Zig L
0.5552060835128608524
2
gl ¥ arg(2-x, —
4 el ot
+Zf=0 K
. amus_n ~ O 1']*1]5—I*I*(-;—Jk .
fexp(:nl In J]“Ek:ﬂ [
- (.5552060835128608524
2
“‘k % ( x]kexp[m —(5—] -1]D-x)kexp(1'n|l—r$J]](-;—]k#?
. .
+
- ang5-0) — o “‘*“5"‘*"_&(‘]‘3& o .
e Ve Ty ————
~ 4.441648668102886819
2
ez “s( )
| 4 bt e e 7 215
* +Zf=0 i
a0~ o "”k‘z'xh_k(';']k agI5-n | o "‘h”'ﬂkfk{'%h '
;XF(MI%J]”Z’I& K exp(.”lrxh J]”E&:ﬂ k
o 2
E ko =142k
L (-1¥q +4,441648668102886819
=1
2
4 e T ot 3y
+Zf=0 ki
T — 1-111‘115-xr“x*(-%}k !
gexp(.ml In J]“Ek:ﬂ [

w0 2
th—ljkq'1+2k] for (x € Randx < Oandq = )

=1
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—614.78673139471580000 +
L 3VIE 24BN (0, b SVIE NI WIS o
3
1 { f f
; [(8_3\!275_4@4, s [2.-91!“5“’5-“_2 —2em]]sech2[32)] 1024 =
_ 4
)1‘13 x)kx ( ]
I e k
-614.786731394715800 ¢ eafin| B2 V= i T
4
T
1.00000000000000000009“1’(‘”%J]“&=n T
0.5552060835128608524
2
4 et B ootz
+Zf=0 i
. amus_n ~ O 1']*1]5—I*I*(-;—Jk .
fexp(:nl In J]“Ek:ﬂ [
- (.5552060835128608524
2
“‘k % ( x]kexp[m —(5—] -1]D-x)kexp(1'n|l—r$J]](-;—]k#?
4 |
+
(g5 e rfasf () = g
enfir | Ve By ————
- 1.1104121670257217048
2
arg|z) “s( 1]
| 4 bt e e 7 215
* +Zf=0 i
a0~ o "”k‘z'xh_k(';']k agI5-n | o "‘h”'ﬂkfk{'%h '
;XF(MI%J]”Z’I& K exp(.”lrxh J]”E&:ﬂ k
O 4(=18(142k
i ZL + 1.1104121670257217048
— 4096 + (7 + 2k )
2
At Lt 3y
: +Ze
a5 = v (1fas-ef k(7] 8
gexp(.ml In J]“Ek:ﬂ [

O 4(=18(142k
JTZ ZL forixeRandx <0)
— 4096 + (7 + 2k )

arg( ) is the complex argument
x| is the floor function
n!is the factorial function
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(d),, is the Pochhammer symbol (rising factorial)
R is the set of real numbers

Integral representation

- 614.78673139471580000 +

1 e ad T AT ad i 1 503 4T o ID ad/vIE
Ef_sﬁa.5+ﬁz_4.,ﬁ3+4l,ﬁ15 1024 + Je 3V 4NT VIO 4NTS o0,
1 e AT AT WT T T
5((f—3~.|’1-5—4|.\.|’3+4|.\."15 (Efll.u'.?.u."ﬁ,z _gV0 ]J SEChEEBZJ] 1024 —

1 A AT
- 614.786731394715800 ¢ ° ¥ 2% 4/ V3

1.0000000000000000000 ¢ Y5 *4¥3 12 _ ( 5552060835128608524

V2 HINIE 02 ees0060835128608524 ¢ 10 HV1E 42

. - . (edi)/m 2
= va/ oo ¢ 1640)
4.441648668102886819 ¢/ ¥ 2 +V 52 +4/V15 U - dt] +
0 1+t

JT5 12 /IS - t{ﬁf-lf],-'ﬁ 2
4.441648668102886819¢ "~ j dt
0 1+¢t2

From which, after some calculations:

-18(-614.7867313947158+1024/3 eN(-3V(2/5)+V(2)-4/V(3)+4/V(15))+1024/3 e/(-
3V(2/5)-4/V(3)+V(10)+4/V(15))+1024/3
eN(-3V(2/5)-4/V(3)+4/V(15))(2eMN1/V(2)+V(5/2))-2 eMV(10)) sechA2(32))+144+2*8-
/10

Input interpretation

-18 [— 614.7867313947158 +
1024 -3V25 V2 4T 4415 10324 o -3VEE -4V 0 +4VT5 |

1/32 +4 52 _ zfﬁ." 10 ]]

3
1024 5 _a/3 44/ 15
[E—Eﬁ."E,.E -4/\3 44/v 15 (zf

3
a ki)
sech (32;]+ 144 + 22 8 = E

sechi(x) is the hyperbolic secant function
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Result
4005.980330104004,

4095.980339104094. ...~ 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)

Alternative representations

-18 [— 614.78673139471580000 +

1 3 35 VT 4T +a/VTE 1 335 4T IO 44T
EE_HMNE ~4/V344VT5 J oo L VIS 4N IO 4TS o,
1 e AT /e INT e T

E[(E_g V5 -4/v3 +4/\15 (2151., V2452 _ 5 V10 ]] sechzizzj] 1[}24]+

m m
144 + 2 8- E = 160 - E =18 [— 614.78673139471580000 +

1024 i 5 415 ov3 avas 1024 0= anTs o0 335
oI VIS N2 325 o ANE 15 W0 3V2E |

3 3
1024 T NET 10 —4/v3 +4/4v15 -3 V5 1
[zfll.'-."z V52 _zfa.fm]f 4/N3 +4/NT5 -3 VIS [ ]Z]
3 cosh(32)

=18 [— 614.78673139471580000 +

1 335 4T 4/ +4/VTE 1 _3y35 4T V10 +4NTE
Ef-sﬁz.ﬁarfz 43 4aVIS oo | = 3VZE 4N W10 NS 0,
1 e AT aa e T e T

5[(9_3 V5 -4/v3 +4/V15 (zfll. VZ4VEZ _ 5 V10 ]] SEChEEBZJ] 1[}24]+

m m
144 + 28 - E = 160 - E - 18 [— 614.78673139471580000 +

19;4 o~HVE VTS WZ3VIE | 1D:4 o~ HV3 NS W0 -3V5 |
1024 INT BT T\ —ai T ad /TS 3T 1
5 NZ VA2 —Zf“ﬂ]f 4/\F +4/VT5 -3VI5 [ ]Z]
3 cos(=321)
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-18 [—514.?85?’3 139471580000 +

1 i ; 1 _ _aj I

EE—Sv.-'z'.'E WAV NS o, Je 3NS5 4N W10 a5 0o, L
1 W ¥ Fad Fad N A

5[[.-9‘3 5 4/N3 +4/N 13 [2.-91* SRR P ]jsechznazn] 1{}24]+

T T
144+ 2 8- E = 160 - E - 18 [—514.?85?31394?158{}[}[}[} +

1024 a3 4aVTs V2 -3vZ5 | 1024 a3 4TS W0 3VEE |
3

1024 2 V2 +V52
— f —

3
2 m] ~4/\3 +4/V15 -3 V25 [ 1 ]Z]
‘e ‘e

Cos(32 i)

coshix) is the hyperbolic cosine function
I is the imaginary unit
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Series representations

-18 [—614.?86731394?1580000 +

Ee-wzas W43 4TS

3 3

1 ! [ It

. ((e-wz,as SRR (hlfﬁwsgz

1024 + -3\’2— 413 10 4 V15

1024 +
90 ]]sechz(sz)] 1024] +

T
144 + 2 § - — = -0.1000000000000000000
10

4
Z‘” 1-19‘13-x{‘x'k{-%]k

o |arg3-xi |y
P “P(.‘" 27 J]” k=0 I
4
h3—x!kx'k1—l]
o) 5 5 - 2k
112261.61165104884400¢ 7|2 AEDY? f N
61 440.00000000000000
]J]‘*x'k 3{ xfcexpm 1 ]—(2 x:* (IJT ﬂ%ﬂ]('%)&”?
4
v
argl15-x))y — G—llkils—x{‘x'ki—l—]k k
eexp('” ST J]“Z?:n I :
+ 61 440.00000000000000
ey HE -xfcexp[m ]—(10 uplt-n ] ]k
4
1 +Zf:ﬂ I
T 1 as-of k(5 -
(i |V T
+ 1.0000000000000000000
4
argf3-x)| — 1#13 x:*x l ]k
J] K 7= 122 6880.00000000000000
T
1 4
L k] ﬁo 1
a0 1-1{‘12-«:#1'&[_2—]!( g5, oo (-1 15—k 1_§]k
exp(m 32"_““ Ek:ﬂ Kt exp(m rg2:[ ]hr Zk:ﬂ It
- 1
3 +122680.00000000000000
i (824} K]
2
i-hlh&x—k S{E-xfcexp[ln ﬂs_—]]-(]1] x:*exp(m _rgilﬂ_—x] -%]k\!'?
4
Tl P
(argl15-0)| = o G—llkils—x{‘x'ki—i]k
eexp(m r1‘2:r ]‘qudJ I

i 1 ‘
Z ——— | forixeRandx < 0)

P {32+I{% +k}:r)2
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-18 [— 614.78673139471560000 +

L VI W2 AT ANTS 0y
3

; ((3‘3‘%‘4“*“5"% (2.9”@@ 200 | seea2) 1024] +

3-3\1274v’_+v'_+4v’_1024+

T
144 +2 8- — = -0.1000000000000000000
10

{ l!‘ﬂ-x!‘x"k(-%]k

arg{3-x) N o
\ LJ] ZI::O I
4
*13—x!kx"k(-l]
) g O T Tk
112361 6116810488400 5 | B .
61 440.00000000000000
ot ot 2y
4 |
TR 0
argl15=x ) v "”k‘ls‘x#fk('g]k
eexp(-m . ]“Zk:n B
+ 61 440.00000000000000
2
el oo
4
T, i "
| argl15=x [}~ o |-l:k115-xf‘x"k(_2-]k !
E“P(-m : ]“Zk:ﬂ It
+ 1.0000000000000000000
4
PR Mot 1—1?‘13—::?‘;‘*[-%]&
e *L T 74491520.0000000000000
1 \ . ”
vy (e 4 arg(15-¥)[y — (1F a5-xf a7k Al = I
” H_JJ]“ Ewﬂ i =t “P(."" rg‘zljf :]“ Ui i L
E k —1+2k
-1°q - 491520.0000000000000
2 lrg(z-x] argl0-vip|; 10—
ol 3(§-xf‘up[,-n _2517_ -110-xﬁm(m _"ET“ ('Z_]k“
4 |
TR .
argl15=x ) v "”k‘ls‘x#fk('g]k
eexp(-m .7 ]“Zk:n B

@ 2
Lzﬁ-l)k q'm"] for (x e Rendx < Oandg ¢
=1
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-18 [— 614.78673139471560000 +
L VI WI4NT T

3

1024 + 3
% ((8-3\% ANTUNTS (281,“\5 Wi

-3\."2J_4\"_+v'_+4v'_

—Zem]]sechz(sm] 1024]+

T
144 +2 8- — = -0.1000000000000000000
10

enfa |5 Ve T,

{ l!‘ﬂ-x!‘x"k(-%]k

k!

4

61440.00000000000000

4

-112261.611651048344003”‘]’(‘”

ey -

: ﬂ:?ﬂ]('%]k g

arg{15-x)

I—llkilS—xH‘x"k(—%]k +Zf:0

. exp(:' n

JVx 3,

+ 61 440.00000000000000

4

-I

)

ihx

arg(15-x)

exp(:' n

e

[T

|-1:kus-xf‘x'*(-;—]k

+ 1.0000000000000000000

4

e

arp{3-x)

AEDN

l—lh!—x#x"k[—%]k
7+ 122 880.00000000000000

+Tig

in rg( x in ”E( X]

"y

e

3(§-f emlir|—2—

exp(:' n

=0

T AED Y
4(-1f (142K
4096 + (1 + 2k n)?

1-19‘12-xh'k[-;-]k '

4

T Ly ek
T

]Z - 122880.00000000000000

&N
In

A

arg{15-x)

I—llkilS—xH‘x"k(—%]k

eexp(:’ n

=0

JVx 3,

In

4(-1f (142K
4096 + (1 + 2k n)?

Randx < 0)

+lig

arg( ) is the complex argument
x| is the floor function
n!is the factorial function
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(d),, is the Pochhammer symbol (rising factorial)
R is the set of real numbers

Integral representation

-18 [— 614.78673139471580000 +

L -3VaE VT -4/\N3 +4/VTs
3

1 [ [f ~3VZ5 -4/V3 +4/V 15 (
3

m 1
144 + 2 - 8 = E = - H—ED.IDDDDDDDDDDDDDDDDDDE

-3325 -4V3 W0 1415

1
1024 + E £ 1024 +

1/v2 452
PR

2 - zf"’ﬁ]] sech’(32)) 1[:-24]+

~3W25 -4V

3425 44/43 2

[— 112261.61165104884400 ¢ T+

61 440.00000000000000 ¢* 2 ** V1% 22 | 61440.00000000000000
VIOHNIS 22 L 0000000000000000000 &° ¥ 2% HHY3 234

o _ . (ediym 2
- oo l
491 520.0000000000000 ¢ 1/ ¥2 *¥5/2 +4/¥15 U dt] -
0

1+t2

V0 +a/VIE "o t{ﬁ‘l:’],-'r 2
491 520.0000000000000 & M j gt
0 1+t2

27V((-18(-614.7867313947+1024/3 eA(-3V(2/5)+V(2)-4/V(3)+4/V(15))+1024/3 eA(-
3V(2/5)-4/V(3)+V(10)+4/V(15))+1024/3
eA(-3V(2/5)-4/V(3)+4N(15))(2eNLV(2)+V(5/2))-2 erV(10)) sechA2(32))+144+2*8-
1/10))+1

Input interpretation

1024 555 T AT 2o TE
27 \/[— 18[— 614.7867313947 + —— e IV2S W2 aN3 115

1024 . 5E a i T T ad T
-3V 43 W0 44NT5

1252 9 f#ﬁ ]]

3
1024 o _aiNG vdN 15
[f—E"."E,-E -4/V3 +4/V15 [zf

3
a ki)
sech [323]+ 144 + 2+ 8 - E]+1

sechix) is the hyperbolic secant functicn
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Result
1728.995852775. ..

1728.995852775....

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)

Alternative representations

T e p—
27 \/[— 18[— 614.78673139470000 + o IV N2 ANS HANIS g0y

1 A AT T i

E‘P_E V25 -4/VE VIO +4NT5 0y

1 e AT adi T I BT e

E([f_s ‘-"2._-5 _4.' V3 +4.' v 15 (2f1" v 2 +‘-"5,2. _ 2\9‘-"10 ]] SEChEI{SEJ]

T
1[]'24]+ 144 + 2 8- E]+ 1=

k)
1+27 \/[15[} - E - 18 [— 614.78673139470000 +
1024 434415 W2 -3V25 |

3
1024 VTS VI0 -3V | 1024
3 3

IV a5 10y -4/43 +4/415 3425 _1
(zfl:ﬁz VB2 _ 5 V10 -4/V3 +4/VT5 =325 [ ]Z]]
cosh(32)


https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/J-invariant

43

-3V25 2 a3 a5

1
27 \/ [— 18 [—514.?35?31394?0000 e 5 1024 +

Ef-sﬁz.ﬁ -4/v3 V10 +4/415 1024 +

l 325 —a/y3 14/415 1/42 4452
3

Efm]]

sachz[SZ]]

T
1D24]+ 144 4+ 2 8- E]+1 =

n
1+ 2?J[15D - E - 18 [—514.?86?31394?0[}[}[} +
1024 -4/¥344/V15 V23725

3
1024 _4/v344/VT5 VIO -3v25 | 1024
9 3
[2 VT +v52 V10 —4/v3 +4/415 -34/2/5 [;]Z]]
e - 2F e !
Cos(—321)

1 - ! '
27 \/[— 18 [—514.?85?31394?0[}0[} +3 e IVESWZANTHNTS g0
1 i i i
Ef_s V25 —4/¥3 4310 +4/415 1024 +
; ([f-s V25 -4/V3 +4/V15 [zfl,- V2 sz zfm]] sechz(BEj]

T
1D24]+ 144 + 2 8= E]-&-l =

n
1+ 2?J[15D - E - 18 [—514.?85?31394?0[}0[} +
1024 —4/V344/VT5 V2 -3V25 |

3
1024 4V a/VT5 T0-3V25 | 1024
3

[2 1/¥2 52
f —-—

3
2 V10| ,~4/V3 +4/VT5 -3 V2[5 [;]Z]]
i@ €@

cos(321)

coshix} is the hyperbolic cosine function
I iz the imaginary unit
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Series representations

-3V25 2 a3 aNTE

1
27 \/[— 18 [—514.?35?3 139470000 + E £ 1024 +

: o 3V2s -4/3 10 1415 1024 +

1 [[E_wﬁ 43 4415 [Efll,-"'-."f WEZ

3 ‘”m]]

2 sechz(32]]

T
1[}24]+ 144 4+2 8- E]+ 1=

T
1+2?\/[15[}— E - 18| -614.78673139470000 +

1024 3V25 W2 -4NT4aNT5
3
1024 _3vZ5 43 wWT0 4415 4090 _5y3E aNT 4TS
3

291*':5“"5?2 —Efm]LiE—llk q'“”]z]] for q = « -

=1
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27 \/[—18[—514.?85?31394?DDDD+ % VIS W2 ANT NS ooy
% “3V5 -4/V3 VIO 44/NT5 | oy L
% ([f_s VI5 -4V 44/ 15 [Zfl,-'ﬁw'st ~ me]] sechz(BZj]
1D24]+ 144 +2 8- %]+ 1=
1427 \l [E_S Va5 -4j¥3 [—5144.DDDDDDDDDDDDfﬁ"“*"m +
& V2543 (11 995 16116510460 - 0.1000000000000000 7) —

12 288.000000000000 1/ V2 *VEZ +4VT5 cop2i39) 4 o

(- 6144.000000000000 + 12 288.000000000000 sechz[ggjm
w 1 . | o)
Z[ - ][f_s RARAS [—5144.nnnnnnnnnnnnf VZaNTS | 325 +4/V3
k

(11225.16116510460 — 0.1000000000000000 1) —
12 288.000000000000 ¢/ V2 + V52 +4/V15 (o p2ia0) |

V10 +4VI5 (6144.000000000000 +
-k
12 288.000000000000 sech”(32)) |

V10 +4/v15

1 3y5s
27 \/[—13[—514.?35?31394?mm+ 5 ¢ VS W2 -4NIANTS g0,

L -3V25 -4/V3 V10 +4/VT5

% “3V25 43I 415 [, 12 52
L [(.f‘ h ! (ZE !
3

1024 +

26™)

5&{112(32)]

iy
1D24]+ 144 + 2 8- E]+1 =

( -3VZ5 -4/\3 [ VZ 44/V15 N

1+ 27 \/ I ~ 6144.000000000000 ¢

gtV V3 (11 225.16116510460 — 0.1000000000000000 7) -

12 288. DDDDDDDDDDDD.E‘I’ V2B 4aVI5 (o 1250y, (V10 44/VIS

(~6144.000000000000 + 12288.000000000000 sech”(32))

=0

1 1 T

> = [— 5] [s-‘s 25 -4/V3 [—5144.DDDDDDDDDDDD£E+4’ VIS
k

e VA V3 (11 225.16116510460 - 0.1000000000000000

7) — 12 288.000000000000 ¢ Y2 +V52 +4/V15

sech?(32) + ¢ V1 ¥4I (_6144.000000000000 +
12 288.000000000000 sech [32))]]

‘n
[m ] is the binomial coefficient
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n!is the factorial function
(d),, is the Pochhammer symbol (rising factorial)

Integral representation

T
27 \/[- 18 [- 614.78673139470000 + _ e IVAS L ANI NS 1h0a

L -3V25 -4/V3 V10 +4/VT5
3
5(("—5_3 VA5 -4/v3 +4/v15 (2;_:'1-'“"'2 +V 52 _ va'li] ]] SEChz(SZJ]

1024 +

T
1[]'24]+ 144 + 2 8B - E]+ 1=

T
1427 \/[15[}— E ~ 18 |- 614.78673139470000 +

1024 -3V V2 -4/V3 4415 | 1024
3 8 -
£ 3VY5 -4/N3 V10 4415 4[}95{3”"'5 -4/V'3 +4/V15

3 .
o E_{ 6di)x

R o 2
[zfll.-'v'2+~."5,.2 _zfﬁm] j dt
0 1+t

(27V((-18(-614.78673+1024/3 eA(-3V(2/5)+V(2)-4/V(3)+4/V(15))+1024/3 eA(-
3V(2/5)-4/V(3)+V(10)+4/V(15))+1024/3
eA(-3V(2/5)-4/V(3)+4N(15))(2eMNLV(2)+V(5/2))-2 erV(10))
sech2(32))+144+16-/10))+1) /15

Input interpretation

1024 3 55 \vT AT 24N TE
[2? V/[— 18 [— 614.78673 + —— o 3VHS 2 ANE NS

1024 = V25 -4/V3 V10 44415 N 1024
3
(f-s VI5 -4/V3 +4/\T5 (Zfll.-"'."z W52 _, VIO ]] sechzt321]+

%]

iy
144+15——]+1]" 1/15
10 (1/15)

sechix) is the hyperbolic secant functicn
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Result
1.64381406555287124605422 3487 2445670006885 7659503 18682771074740643

1.64381496555287124695....

1.64381496555287124695+(MRB const)A(1-1/(4m)+1)

Input interpretation

1.64381496555287124695 + Cypr 1-1/(4m)4x
(e is the MRE constant

Result
1.64493776093440337431. ..

1.6449377609344....~{(2) = m°/6 = 1.644934 (trace of the instanton shape)

From the derivative result

i a0 TE AT A E
—(Ef IV 25 4I.~."3+4I.~."15

ag
[gz[ VI0 coch (zpu[zs INZ 52 5 V1 ]sechzizpj—
4 V10BVENTOVIS) | VIO |V ] _
4 -3 V5 -4/V3 44/\T5 g( VIO EZ;JH( 1/NZ +VE2 —Zf"fszechzizm—

41?1,-'10{5*."3 +6v10 V15 | +f"." 10 + f\"Z]

4 eN(-3 sqrt(2/5) - 4/sqrt(3) + 4/sqrt(15)) g (e/sqrt(10) sechr4(2 p) + (2 eN(1/sqrt(2) +
sqrt(5/2)) - 2 eNsqrt(10)) sech/2(2 p) - 4 eN(1/10 (5 sqrt(3) + 6 sqrt(10) - sqrt(15))) +
eAsqrt(10) + e/sqrt(2))

Input
(4E—E~."2.,.'5 -4/ 3 +4/4 15 ]g[ V10 SECh (2 p) +
(Efll.-'\"z +¥5/2 —2p V1o ] SECh (2 p) - 1,-'10{5 V34610 -v15) + f‘fm +f~."2. ]

sech(x) is the hyperbolic secant function
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Exact result

43V AN NS (em sech’(2 p) +
(EEUENETE _zem]ﬂhzmp}_4£1x1u{5ﬁ+5v'ﬁ-v'ﬁj+£\fﬁ _I_Eﬁ]

3D plot (figure that can be related to a D-brane/Instanton)

Contour plot

1.0

.\1
L
kY
05t 4
/I
o 1].1]-{r
N \
-0.5¢ )
£
I
-1.0—=—————
-1.0 -0.5 0.0
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Alternate forms

4_3~.n'_4~.|'_+4-.!_g rsech[ j+21r+r5&h[2 -

5 [2-5/2v3
E.EW Sechz[.?.pj-i-fm +Eﬁ]— 1!5-..-5'\/:-’If ' ]g

e IVHE N3 NTS [f V1o (4 sech*(2p) + 4) -

; . 2 v'_z
g fm_fy.ﬁws,._z]sech 2p) - \Ff + 42

-33'2/5 443 44/V15

4 p
V10 V10 1V 2 V52
N, VT, 10(5VE46VIO-VE) | € ,o2e " 426 e
cosh*(2 p) cosh?(2 p)
coshix)is the hyperbolic cosine functien
Expanded form

V3 W15
-3V25 -4/V3 +V10 +4/415

-3#_4F+m+4#_gsech 2p) +
3425 41/ F+E4F+4ﬁ_g5ech (2 p) +

325 /3 10 4415 “3V25 442 —4/V3 1a/VTE
Fa ) ) g 4£| ) g

2 4 4 1
—lﬁexp[—S\/g——+ +E[5ﬁ+6\«“1[}—w’15}]g+

4 z sech? (2p)—
Be
Be
4
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Alternate form assuming g and p are real

3V 25 ~4/V3 W10 4415

64 e gc05h4(2p]|

(cosh(4 p) + 1)*

zf-sﬁ_qﬁ_u’ﬁm#_

3 by cnshziz pj

(cosh(4 o) + 1)2

9 -3 '-."_+1 '-."_+"-'ﬁ 4/ '-."_+4 15

32¢e g cnshziz p]

icosh{4 p) + 1)2

4¢3 V25 -4/V3 +V10 +4/415 g-
2 J2-aiV3 NE j2eaNTE . , ;
16 ¢ \E_f g+4f-3ﬁz.5+ﬁ-4,-ﬁ+4,-ﬁ
Derivative

g

sech®(2p) + (2" IN2ZW52 g, "_]sach"‘(zpj—

L/10(5v3 +6410 V15 ) Hm +Eﬁ]] _

o [[ 4 o~ 3VIE-4V3 145 ]

ag
™

4 g
A ﬁ_4,.-ﬁ+4,.-'m[ VIO o2 p) t(2e WNZAVEZ _ 5 V10 carn?(2 ) —

1/10(5v3 +6310 - #_] ~.f_ J_]

4
4 p

Indefinite integral

[ ~.f_ ~.f_ 110{5ﬁ+6m_m]+

ole -4

(—2 Em +2 fl":ﬁ 52 ]

2 4 4 1
-8exp|-3,/ - - —+ +—(5V3 +6v10 -V15 g2+
[ 5 3 W15 1'3[ )

5 o 3V2E -4V3 V10 44/\15 g% sech*(2 p) +

573 V2/5 -4/v3 +4/V15 (zfl,-'ﬁwaz _zfm]gz sechztzp] N

5 o 3 V25 -4/V3 V10 44/N15 gz 49 e 3VUE 2 -4/V3+4/VT5 gz constant

j ) 4¢3 VZ/5 -4/N3 44N 15

V10

sech’(2p) + ¢ ' sech*(2p)}dg =
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And again from the derivative result

i[[4 “3VZ5 -4/VE +4N 5

dg
[ V1o sech (2pj+[ V2 s —2#‘}10]5&{}12(2;)]—
de 1/10(5v3 +6+ 10 ~.f151 10 +e”‘f n=
W2 5T V1o

4 - 3VE5 -4/NT +aNT5 [ V10

sech [2pj+(2f
1/10{5v3 +6+ 10 -V'15 | +f~.f 0, fu)

-2 sech’ (2 p) =
4

we obtain:

4e/N(-3sqrt(2/5)-4/sqrt(3)+4/sqrt(15))(e/sqrt(10)
sech/\4(2p)+(2e/(1/sqrt(2)+sqrt(5/2))-2e/sqrt(10)) sech/2(2p)-4e/(1/10(5sqrt(3)+6
sqrt(10)-sqrt(15)))+e sqrt(10)+e/sqrt(2))

Input
4{1—3?’245 -4/'3 +4.-"""15 [ V10 SECh (2 0) +
(zfll.-'v'z 4452 — 9 V1o ] SECh (2p) - 1,.'1{!{_5 V3 4610 -v15 | + Ev‘lﬂ + Ev'z ]
sechix) is the hyperbolic secant functicn
Exact result
49—3#2.'5 -4/N'3 +4|.-'~."15 ( ETi) SE{Zh (2p)+
(Zfll.-'v'z 4% 52 — 2 T} ] sazh (2 p) - 1,.'10{5 V34610 -v15) + Ev’lﬂ + fv'z ]

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

1.0 0.5 _g9pF 0.5 1.0
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f (p from =6 1o 6)

Alternate forms

o 3V25 ~4/43 +4/415 [ V1o 172 4452

4 e 1 sech?(2p)+ 26 sech®(2 p) —

2 o 5/2v3
Efm Sechz[.?.p} -I'-fm +fﬁ] - 152\/:/ . )

o 3V25 AN TS | VD (4 SECh4(2p]|+—4}I—

e N

+4 e

8 VIO 1424452 ]
& bl =

sech®(2 p) - 16 ¢

o325 ~4/43 +4/415

A
V10 AT 12 50
NV VT, 110(5VE46VIO-VTE) | € L2 +2ed o
cosh*(2 p) cosh?(2 p)
coshix)is the hyperbolic cosine function
Expanded form

2 4 4 1
~16exp(-3,[/ = - — + +—(5v3 +6v10 -V15)|+
5 V3 15 10
! !
o3 V25 -4/V3 +V10 +4/415 Eechdf[zp] _8
! ¢ !
o 3V2s +1/V2 452 -4/43 +4/415 sechztzp} N
o3V2s -4/V3 V10 +4/415 L4325 V2 -4/3 4415

4 o 3V2s -4/v3 +¥10 +4/415

8
4

sechziz o+
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Alternate form assuming p is real

64 g3 V25 -4V 3 V10 44V 15 cosh?

(2p) ~

(cosh(4 p) + 1)*
99 o3 V5 -4/V3 +V10 44/ 15

coshziz o)
+

(cosh(4 p) + 1)*
39 g3 V25 +1/V2 452 -4/V3 +4/V15

2 o
cosh™(2 p) 4+ 4 -3 V5 -4/V3 V10 44V T5
(cosh(4 p) + 1)%

-
R PN Y~ o
- [2-4/V3 +V3 244/ 15 B r Al )
16 V5 L4 3VEE V2 4NT VTS
Derivative
d 5T AT adIE ¢ 10 T T _
_[415_3#2-5_4;.*3 #4415 (V10 sach4(2pj+[zfl-'””5- —zf“o]sechzizpj_

dp

4 + £

L1053 464 10 - 15 ) v 10 W ]
& : gk o ::
W

.'I __ ." 0 ." i ¥ ¥ '\I'?
~32¢ WY UNIOHANIS anh2 o) SE{th(EpJ[-f' 2 sech®(2p)— " & v’?]

tanh(x) is the hyperbelic tangent functicn

In conclusion, from the derivative result

l'.[ i I =3 I ET ET I ¥ 0
I_[Arf_wa.s N3N (V0 sech®(2 p) + (zfll.v' w5, V10 ]
dp

10543 +6v10 V15 ) 10 v
& . e

4 + £ =

= V3 -1/V10 +4/415

~32 tanh(2 p) sech’(2 p) [e‘”‘T”‘ sech?(2 p) — V"2 4 ”«J?]

-32 eN(-4/sqrt(3) - 1/sqrt(10) + 4/sqrt(15)) tanh(2 p) sech”2(2 p) (e”sqrt(5/2)
sech/\2(2 p) - eAsqrt(5/2) + eN(1/sqrt(2)))

forp=16:
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-32 eN(-4/sqrt(3) - 1/sqrt(10) + 4/sqrt(15)) tanh(2*16) sechA2(2*16) (e/sqrt(5/2)
sech/\2(2*16) - eAsqrt(5/2) + e/N(1/sqrt(2)))

Input

-4/43 110 44315
©

-32 tanh(2 -« 16)

sech®(2 - 16) [f”-""‘ sech®(216) - "7 + ”\a’?]

tanh{x} is the hyperbeolic tangent function
sech(x) is the hyperbolic secant function

Exact result

.'I __ .'I Em .'. R "UI? ¥ |
_32 W3 SINI0 NS o he32) sechzcszj[ Ve —e' 7% 4 e¥5 sechz[32j]

Decimal approximation
1.18237396096174629924767157199722075606220700875528083047908. .. x
1072

1.1823739696...%10°

Alternate forms

T T an e (VE = ez .
39 o~ 4V3 -1V10 4415 [ Ve —eV52 4 £ - ]51[111(32]
cosh™(32)

cosh?(32)

T NI e , vz
128 ¢544NV3 INTO 4TS (6s_y) [ffs,. (1- 265 4 ¢128) \f'?[1+f‘54]2]

[1+f64j5

N2 -4N3 N0 44NTS o a0y cach(32) —

tanh(32) sech’(32) (sech®(32) - 1)

-32¢
32 o2 V25 -4/vV3 +4/V15

coshix)is the hyperbelic cesine functicn
sinhix) is the hyperbolic sine function
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Expanded form

_32 V2 ANB N0 WNIE o 901 cech?(32) -

30 o}/ V2 -4VE YN0 44VI5 o 901 coch2(32) +

30 VY2 “4VIINIO VIS oo a0y cach®(32)

Alternative representations

_32 ¢~ 4VI-IN10 4415 tanhiz 16) sech®(2 - 16)

sech®2 - 16)- V7% + Ve ] = —32 V3 INI044NI5

1 2 [ 1 ]Z [u’? ...'5;2 ...'5;2 [ 1 ]Z]
-1+ e =& + & -
1+ % cos(—321) cos(—321i)

e

_39 ¢ V3 -1N104NT5 tanhiz 16) sech>(2 - 16)

sech2(2 - 16) — "2 4 v’? ] — _32 ¢ HVI-INT0 4415

2 2932‘ 2 ) ,..r— ,..v— 2932 2
-1+ 1 6 Ve - 64
1+ 7 J\1l+e l+e

_32 HV3-INIOMNTS oy o 16) sech?(2 - 16)

["_ sech’(2 - 16) - "% + @]= a9 o 4VEINTO 14N TS

V2 V52 V52 2
e aat ==
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Series representations

_32 HV3-INT0NTS po 16

sech®(2  16) [f"-'_sech 2 16) - "2 4 Mw’?]=

123E_4,-'ﬁ_1,-'m+4;'ﬁ [1 L9 i':_ Hk qE.k] Lit_ ljk q—1+2k]z
=1

k=1

[E e Lit—lh*q‘l*zk]z] for q = ¢

=1

_32e~WVI-INIONTS o iho . 16) sech?(2 - 16)

" sect216) - e¥72 4+ Ve | = 32 VI UV NS

- 1 vz -
s:_z[ (3 z][_ \"?4“1”#5'_2 m_z

(324 (] +k)7) 32+ +k} )
1+22[—1}kq2k] forq = e
k=1
_32e V3 -INT0 NS opo 16
sech®(2 - 16) [f"I'T sech®(2 151—f@+ﬁ’?]=
8102 VI NN | V= V5 | V52 Z
32+r +k]| ]l

K —eokg] 32+m[§+k1)) (4096 + 7 (1 - 2ky)?)
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Integral representation

. ~4/3 110 4415

—37 tanhi2 - 16}

sech®(2 15;[15"’5-" sech’(2 15;—15"“5-"23%’?]:

_ (BT 42
1 _4/F _1/v10 +4/vT5 cot
—4 128 ¢ ! ! B dt
m o0 1+t

= . . . (B6dim 2 .
V2 ; r oo | ! 32
[— Ve P d?\.l PR 4\1:1’"f 52 [j cit] ]J SEChz[t,'cht
0

1+t2 0

From which, after some calculations, we obtain:

(3 - 1/sqrt(m))*(1/299792458*(1/(-32 e/(-4/sqrt(3) - 1/sqrt(10) + 4/sqrt(15))
tanh(2*16) sech/2(2*16) (e/sqrt(5/2) sechA2(2*16) - eAsqrt(5/2) + eN(1/sqrt(2)))))N5)

Input

1
)
vr
1 P — —
[—[—[1/[3215‘4-""3‘1-"'”‘”‘4-"“5 tanh(2 = 16) sech®(2 » 16) [f"’E-'z

209792 458
— g7 5
sech?(2+16) — e 2 &+ ﬁ’?]]]] ]

tanh(x) is the hyperbelic tangent functien
sechix) is the hyperbolic secant functicn

Exact result

-4 V53 +V5/2 420/43 (3 B ﬁ%) cosh'?(32) coth®(32)

VI — 5
10059 365 646 073 856[ Ve —eV32 4 V52 sechz(BEJ]

coshix)is the hyperbolic cosine functicn
coth(x) is the hyperbolic cotangent function
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Decimal approximation
3.515996874776870353339686076210701724667505762576728578359576. .. x

1D12.1
3.5159968747787...%10"" =~ Aq
The observed value of pa or A today is precisely the classical dual of its quantum
precursor values pq, /Aq in the quantum very early precursor vacuum Ug as
determined by our dual equations. With regard the Cosmological constant,
fundamental are the following results: A =2.846 * 10"* and Aq = 0.3516 * 10'*
(New Quantum Structure of the Space-Time - Norma G. SANCHEZ, - arXiv:1910.13382v1
[physics.gen-ph] 28 Oct 2019)

Alternate forms

o—4 V53 V52 420/V3 (3 - 5,%?] cosh'®(32)

o r\.n' 5/2

vz
10059365 646073 856[ Ve —e¥52 4

5
cosh?(32) ] sinh® (32)

e VB WEZ20NS (547 _ 1) cosh?(32) coth®(32)

=y N 5
10059 365646073 856 V1 [—f"“i"z _ Ve cosh(32) + V52 cnshzcsz;]

453 W2 1203 15
e 4% 5/3 +V 52 +20/V 3 [L+f32] (3_ L]

5
Va2 e LT
10300790421 579 628544 (%2 - = |’ [ Ve —e'%2 4 %]
32}
sinhix) is the hyperbelic sine functicn
Expanded form

&4 V53 V52 420/V3 ((p 10391 5 (32)

vz — 3
10059365 646073 855»’?[ Ve —e¥ 52 4 V52 sechZEBZJ]

34V V52 420N 110,95y 0oeS(32)

vz 3
10059 365 545[}?3855[ Ve —eV52 4 Vo2 sechZEBZJ]
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Alternative representations

1
209792458
1 i i i }
[3 . —] [— [1/[32£_4"E_1"m+4"m tanh(2 - 16) sech®(2  16) [qu.,—z
kil

5 3

sechl(2 16)-¢V?? + ﬂ%v’?]]]]

1 _ /3215_4,.-'ﬁ_1,.-'m+4,.-'m 1.2 [ 1 ]2
209792 458 1+ﬁ cos(—321)

e

3

(e o () e

1
299792458
1 i i i §
[3 . —] [— [1/[Bzﬂ“‘fﬁ‘l*“’ﬁ*‘*""ﬁ tanh(2 - 16) sech’(2 - 16) [s"f‘-'_z
Fil

= T 5 1
sech’(2 - 16) - " "2 +“u’?]]] -
290792458

1 1 T 1
B 1/1—32[__+f32]f-4,~.*3 1/v10 +4/V15 —]Z
-+ + g32 32 \cos(—321)

5

[ﬁ: - e [cos(—132i']|]2]] [3 B %]

1
299792458

1 .I II II I}
[3 - —] [— [1/[3249“4!ﬁ‘lf"ﬁ*‘*f"ﬁ tanh(2 - 16) sech®(2 - 16) [f”-'_z

ki)

o 5
sech(2 - 16)- "2 & ”«,:’?]]]] -
1 / / / 2 2
N 1/ 32f_4,-ﬁ_1,-m+4,-ﬁ 1+

299792 458 1+ L || L+ e
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Series representations

1
290792458

1
[3__][_[1/[32 NS ANI0HNTS a2 16) sech’(2 15}[ Vo2
Vi

= 5
sech?(2 - 16)— V72 4 132«.;’?]]]] _

~4V5/3 +VEZ 42043 o 1024% 110
e (~143 V) {1+ 25, 4 (2o 124

=y 5
10059365 646073 856 V1 [w Ve —e'52 44052 (D0, D q-1+2k]2]

1
299792458

1
[3__][_[1/[32 NI AN ANIS a2 - 16) sech®(2 15}[ Vo2
Vr

= 5
sech?(2 - 16) - V72 4+ ﬂ%’?]]]] _

] _4~.f_+'-"_+2'3""—[ 1+3V’_}[E;(__Nm]5(m=“%]m

F 5
299?92453@["‘?—_15@ +apV52 [Zfl (1) q—1+2k]3]

1
290792458

1
[3__][_[1/[32 VI AANI0ANTS fanhg2 - 16) sech?(2 15)[ Ve
Vi

o 5
sech(2 - 16) - "2 +”~Em] -
. _imy1a2k410
o-4VEB WEZ 4203 (-143Vr) (14258, ) [Z}?’:u Ez]_]

(1+2Kk)!

5
10059365 646 073 BSM’_[ Ve V52 F[Z:ﬂ kq—1+zk]2]

n!is the factorial function
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Integral representations

1
290792458

[3——][—[1/[3215‘4*"’?‘1!@*4!@tanhcz 16) sech®(2 - 16) [fm
Vi
= 5
sech”(2 15}—9"5-?3%’?]]]] _

: : . ) ~32 °
[f_a, V53 +452 +20/V3 [_1 +3 ﬁ} s [‘[m cschz(t]t“]

*1 10
(122 [ somiazo ] |/
0

2
_ . . SLEETE SRVAY:
[100593555450?3355[%’? - EE L U ;:r] ]]

0 14t2

1
290792458

[3 - —] [— [l/[BZf_4’IE_1’Im+4’Im tanh(2 - 16) sech®(2  16) [f"’f'-'_z

kil
sech(2 - 16)— V72 + "%\a’?m]

| | I. . ) 5.
e VTIN5 V) 172 [Resch?e) d | ( [Esinhe) e
2 2

5

10

3 FETE 3
10059 365 646073 855["‘2\;’?;12 _ V52 g2 40V502 [jc‘;‘”m ! ;:r]z]

142

1
290792458

[3 - —][—[1/[3;1@“**'""?‘1*"'@*‘4*"'Fﬁ tanh(2 - 16) sech’(2  16) [fm

v
= 5
sech?(2 - 16)— e"°2 4+ ”u’?]m —

¥ ; | . 256/ 5+ 10 -~ 5
o~ VEB V52 4203 (~1+3 ﬁ}ng,.z U;m}r L256/3+5 :Is] [ ECSCtht]:H]
2

—foaty o5

V2 - - .4y a
10300?904215?9528544[ Ver? eV w446V ([ T dt) ]
+

cschix) is the hyperbelic cosecant function
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We obtain also:

(-In( -32 eA(-4/sqrt(3) - 1/sqrt(10) + 4/sqrt(15)) tanh(2*16) sech”2(2*16) (e/\sqrt(5/2)
sech/\2(2*16) - e/sqrt(5/2) + eN(1/sqrt(2))))+Pi+e-3/2)A\2-7-®

Input

[— lng[— 32 V3 INO NS nh 2 16) sech?(2 -« 16)

= T V2 3
[f"’E-'z sech®(2 < 16) — e " ™% + v’?]]mw— E] —T7-d

tanh(x) is the hyperbelic tangent functien
sechix) is the hyperbolic secant functicn
logix)is the natural logarithm
il is the golden ratio conjugate

Exact result

3 I.'__ I.'_ I.'_
—<l=—?+[—£+f+n—log[—329'4-'“ 1/V10 +4/N 15

= — — 2
tanh(32) sech®(32) [ﬂ Ve V2 4 o¥52 sechzczzj]]]

Exact form

-6+

P V3 -1/V10 +4/415

[3 ~2e-27+2log|-32 tanh(32) sech”(32) [‘fzu’? +

o |

e" % (sech?(32) - 1_]]]]2

g is the golden ratic

Decimal approximation
4096.0095321255161533194322972196089619337976598697296308599431828

4096.0095321255....~ 4096 = 64° , that multiplied by 2 give 8192, indeed:
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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

3
=7=b+|-—+e+m-
2

2

1T A (VE T V52
39 o~ 4V3 -LV10 4415 [ Vf__f‘-“ﬁ.-z + £ ]sinh(BZJ

1 cosh?(32)
og| -
cosh®(32)

3
~Pp-TF+|-—+e+m-log

2

NT 1D +a N TE vz - viz |\
128 o-4/ V3 -1/V10 +4/¥15 [ 32 ;2] Ve —eV 2 | 4:' 2
‘ S+
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1 2 2
2[—4{b—19—12£+4£ ~12r+8em+4n )+

l{}gz[ 32 ¢~ 4/V3 IVI044IVI5 i (32)

sech®(32) [”’ e eV 4 eV gech? (32)]]

(-3+2e+27) l{}g[—B “4N3 N0 4INTS anha)

5&ch2(32 [ "v"_ r 1"'_ sech (3 j]]

3 4 1 4
-7+ [— -+ + e+ m-5log(2) - log(tanh(32)) -
2 «E Vio V15
vz 1,.— ‘,.—
lﬂg[— e +e' "2 2 sech® (3 j]—zlngtsech[SZJj]l
coshix)is the hyperbolic cosine function
sinh{x) is the hyperbolic sine function
Expanded form

—{]J—I—3£+£ —3m+2em+T +

l{}gz[ 32 ¢~ 4/V3 IVI044IVT5 4 0n(32) sech?(32)

[‘“2 & —.E"I'_ "I'_SECh [32)]]

SIog[—B 43N0 44VI5 o 32) sech?(32)

fi"?—f?"_ 1"'_S«a:h (3 j]]—

-4/v3 -1/v10 +4/¥15

2elog|-32¢ tanh(32) sech® (32)

ul%v'? V52 ""_sech[ ]]]—

2xlog| 3243 VIO H4VIS o (32) sech?(32)

”if_ vz ""_sech( j]]
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27sqrt((-In( -32 eN(-4/sqrt(3) - 1/sqrt(10) + 4/sqrt(15)) tanh(2*16) sech 2(2*16)
(eNsqrt(5/2) sechA2(2*16) - eNsqrt(5/2) + e/(1/sqrt(2))))+Pi+e-3/2)A2-7-D)+1

Input

27 \/ [[— log[— 32 ¢~ V3 IV HNTS o 16) sech?(2 « 16) [f‘”'-"z sech?(2

. el 332
lﬁj—fﬁ"z + "\i':]]+ﬂ'+f— 5] —?—f]:]+ 1

tanh{x} is the hyperbelic tangent function
sechix) is the hyperbolic secant functicn
logix) is the natural logarithm
i is the golden ratio conjugate

Exact result

3 T 1 s
27 \/[—q: ~7+ [— S tetn- log[— 32 ¢ 4V TUNI0HNIS nh(32)

= — 2
sech?(32) [ﬁ’? AL EE sechEESEJ]]] ]+ 1

Exact form

2?\/[—.;#—5+

[3— 2e-2m+ Zlog[—zz

(Ve e (seatan -1)))[ ] +1

E_4..-~.f3 ~1/¥10 +4/+15 tanh(32) secthBZJ

| =

g is the golden ratic

Decimal approximation
1729.0020106815562602572861615991978345803349310980375734885323803

1729.0020106815....
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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

2

T 1t Al e [V v VET .
39 ¢~4/V3 ~1/V10 +4/V15 [ Ve —eV52 4 <= ]51[111(32;
cosh={32)

3
1427 |[[-7-D+ —£+f+:r—log -

cosh?(32)
27 -7+
_ 3 +e+n-log|- v lzaf-ﬂf,:\.f?-l;'u.fﬁ +4/415 [fsz _ i]
2 L LA ]3 32
932
V52
V2 T 4
e —fﬁ + > +1
(3¢
&

1
E[E?J[—mp— 19-12¢+4¢° - 127+ 8em+

4+ 4 l{}gz[— 32 ¢ HV3 TUVIOHNIS ann(s2)

sechz(323 [ﬂ i"': - f"f My f"fﬁ SECHEESZJ]] +

-4/v3 -1/vV10 +4/¥15

12 log[— 32e tanh(32) sech’(32)

) r r
Ve —fﬁ"z -I'--f"'.lﬁ"z sechEESZJ]]—

-4/43 -1/v10 +4/415
&

8¢ log|-32 tanh(32) sech®(32)

vz : T
Ve —s"’E"E -I'--f".lﬁ"z sechz(SZJ]]—

-4/43 -1/V10 +4/V15
[

8 log|-32 tanh(32) sech®(32)

“w"? - f”‘f 52 4 .f”'f 52 SECHEEEZJ]]] + 2]



https://en.wikipedia.org/wiki/1729_(number)
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/J-invariant
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3 4 1 4
27 —h-T+|-—+ + - + e+ m-5log(2) - log(tanh(32)) -
\/[ [ 2 V1o

VE) V15
log[_” e +e¥ M _ N sechz(BEJ]— 2[0g(5ech(32jj]2]+ 1

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

(27sqrt((-In( -32 eN(-4/sqrt(3) - 1/sqrt(10) + 4/sqrt(15)) tanh(2*16) sechA2(2*16)
(esqrt(5/2) sechA2(2*16) - eNsqrt(5/2) + eA(1/sqrt(2))))+Pi+e-3/2)A2-7-D)+1)A1/15+
(MRB const)N(1-1/(4n)+m)

Input

[2? J [[— log[— 32~ 4V3 INI04NTS (2 16) sech?(2  16)

[f"f? sechziz 16) - f"‘f W Y %u"?]] + T+

3 z I - -
e- 5] -7- <1:]+ 1]" (1/15) + Cygp /47

tanh(x) is the hyperbelic tangent functien
sechix) is the hyperbolic secant functicn
logix)is the natural logarithm

il is the golden ratio conjugate

CMpe is the MRE constant

Exact result
1-1/{dx)+x
CMrs +

-4/43 -1/V10 +4/¥15

3
[2? \/[—t]: ~ 7+ [— Srerm- log[- 32e tanh(32) sech®(32)

= I — 2
[Mv’? eV eV SEchEESZJ]]] ]+ 1]" (1/15)

Decimal approximation
1.6449381515714466330978413612806793981542082701106622205654732721

1.64493815157144....~{(2) = /6 = 1.644934 (trace of the instanton shape)
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Alternate forms

CMRBI—I,-'MIHE +
3 1 T
1+27 ||-7-®+|-=+e+nx-log 3 VNI MNTS
2 cosh?(32)
— v 53 2
v 2 ¢ i@ !
Ve -¢'¥* 4 ——— |sinh(32) ~(1/15)
cosh?(32)
CMRBI—I,-'MIHE +
_1I|||II- a0
3 | 19564 V5 416 3 (35
27 ||-® -7+ —£+E+H—l{}g—32£‘ v
tanh(32) sech®(32)
2
i) JET JET
[ Ve -V 4 V32 sechz[32]] ] ]+1 ~(1/15)
CMRBI—I,-'MIHI +
3 1 ey
27 [|-®-74+]|-2 tesn—log|l- ————128 VI N0 HNTS
2 (L +f32]3
P32
1 ]
2 1 V52
[ - fsz] Ve -2 4
4p’ o2
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CMRB 1-1/{4mi+m +
3 4 1 4
27 b -T+|-—+ + - + e+ m-5log(2) - log(tanh(32)) -
2 3 Y10 V15
vz T T
log[— Ve +e¥2? V2 sechzizzj]—
Elogisech[ﬂn]z] + l] (1715
coshix)is the hyperbolic cosine functicn
sinh{x) is the hyperbolic sine function
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