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On the analysis of an equation concerning the “Universe Wave Function”.
Mathematical connections with some parameters of String Theory and Number

Theory
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Abstract

In this paper, we analyze an equation concerning the “Universe Wave Function”. We
obtain various mathematical connections with MRB Constant and some parameters
of String Theory and Number Theory
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From
“Path Integral for Gravity” — 6 giu 2021- Online workshop-2021: Quantum
Gravity and Cosmology - Neil Turok (U. of Edinburgh)

We analyze the following equation:

*

— LR 4 il — NHpY+ |DHP - V) )

h)\ 16nG

% dark energy

sl ~‘f’,__.-,:-a€"-'-’f‘«.1-’,__«.6 %3

> r
ro VR

we consider:

(R/(16Pi*G)-1/4*FA2+y*i*D*y-A*H*yy+(D*H)A2-V(H))

Input

R R g
= —F 4+WiDy-AHyw+ (DH)” - V(H)

l6rG 4

[ iz the imaginary unit
Exact result

F? R

p’H +ipu - — 4 —HAy? = V(H)
4 167G



https://www.youtube.com/playlist?list=PLQKlHTdtNqvjn4DT6x0JMvmlvm0Lt17eC
https://www.youtube.com/playlist?list=PLQKlHTdtNqvjn4DT6x0JMvmlvm0Lt17eC

Solutions

.2 2(_F AT _ 4
—id t\/—4H[—4+lﬁﬁG HAW? - V(H) -

D= iH = O
2 H?

Alternate forms

m + ¥/ W= -4 - m A= + 1+
167 D*GH? +16ixDGY* —4nF> G- 16aG(H Ay* + V(H)) + R
lonG

~167D*GH*-16inDGU* +4xF*G+16nGH AU + 16 7GV(H) - R
loa s

Property as a function
Parity
2VEN

Derivative

p 2
il F
‘—[D2H2+ED¢E——+

—HAW -V(H)|=2DH* +iv*
aD 4 167G

Indefinite integral

( F* 5 R 2 2
j——+DH+ +iDyYy" -~HALY -VIH)|dD =
4 166G

p*H* 1 , , DF* DR
+=iD Yt - — &
3 2 4 167G

“DHA® —~DV(H) + constant

From the indefinite integral result
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o F
j——+D2H2+ +iDu - HAY? - V(H) |dD =
4 Gm
p*H* 1 , , DF* DR )
+—iDt - — & ~DHAU = DV(H)
3 2 4 162G

(D FA2)/4 + (DA3 HA2)/3 + (D R)/(16 G ) + 1/2 i DA2 yA2 - D H A yA2 - D V(H)

we obtain, multiplying by i/h

i/h * ((-(D FA2)/4 + (DA3 HA2)/3 + (D R)/(16 G ) + 1/2 i DA2 yA2 - D H A yA2 - D
V(H)))

Input

DR
+

" 16Gnw

1
+ Ee’ngbz—DH.'L{.!fz—DU[HJ]

I is the imaginary unit
Exact result

3 2 5
i [DH +1!-52{_3,2_ﬁ+ﬂ_nH.‘sz—DVEHJ]
3 2 4 167G

h

Alternate form

iD(16D? H? +24iDy? - 12F% + 32 48 H A y? - 48 V(H))

48h

Expanded form

iD*H* D*y* iDF* iDR iDHAY* iDV(H)

3h oh  4h  16xGh  h h



Alternate form assuming D, F, G, h, H, R, A, and ¢ are real

p?y? iD(16nD*GH*-127F*G-48xGH A Y* - 487 GV(H)+3R)
- +

2h 487Gh

Roots

Gh+0, D=0

G(2ZHA-iD)#0, h=#0,

'\llﬁerEGHz— 127 F>G-487GV(H)+ 3R
2v6r V-iGD+2iHN)

u 'v(lEJrDEGHz— 127 F2G-487GV(H)+ 3R

G(2HA-iD)#0, h=0,

2V6r V-iGD+2iH\)

Gh#0, D=0, H=0, R=4x(F’G+4GV(0)

4 2 2 2 iD
H+0, Gh=+0, R=—H[—4D GH +3F G+ 12GV(H)), 1= —
3 ' 2H

Property as a function
Parity
EVEN

Roots for the variable s

'\/lE-HDzGHz— 127 F*G-487GV(H)+3R

VABTGHA-24inDG

. -JlﬁnDEGHz— 127 F2G-487GV(H)+ 3R
VABTGHA-24inDG




Derivative

3 2 2
e'(ﬂ Ty lip?y?- 28, ﬂ—DHM‘z‘DWHJ)
; 2 4 167G

il

D

h

¥4
e'(Dsz+e'D1_.!fz— FT + HL_G—H.WZ—V[HJ]

h

Indefinite integral

2 3 2
(-2 By 2R 12y pHAY? - DV(H))
4 3 leGr 2
dD =
h
iD*(8D* H*+16i Dy? - 12F* + 21 ~ 48 H 14> - 48 V(H))

96 h

From the exact result

3 g2 2
(4 Lip2y2 - DB 4 DR ppay? - pv(H)
3 2 4 1

h

(i (-(D FA2)/4 + (DA3 HA2)/3 + (D RY/(16 G ) + 1/2 i DA2 yA2 -D HA yA2 - D
V(H)))/h

we obtain, performing the exp:

exp(((i (-(D FA2)/4 + (DA3 HA2)/3 + (DR)/(16 Gm) + 1/2i DA2 yA2 -DHA yA2 - D
V(H)))/h))

Input

i(-2(DFY)+ H(D*H?)+ 22 4 1ip?y? - DHAY® - DV(H))
4 ’ 3 ’ leGr 2

h

EXp

I iz the imaginary unit



Exact result

3 2 2
D" Hs 1. .2 2 DF DR 2 P
J[ 3 —+5i DRt D HAWE-DVIH)

£ h

Alternate forms

in(16 0% H2s24iDe? 12 F2+¥—4B Haw? 48 VviH)
£ 48k

ip*p? pre? o0 iF iR —iHAdE L’-:H:-]
£ Ih 2h 4k 16mGh h

Alternate form assuming D, F, G, h, H, R, A, and y are real

D(16 D* H* ~ 12 F* + f—g — 48 H L% — 48 V(H))

24 s
f—{_Dz-:.!:- 1f12h) CDS[

+
48h
) 2, 3R _ .
. _-(D2e?)2m D(16D"H" - 12F" + =G 48H 1y - 48V(H))
Le - " sin
48 h

Property as a function
Parity
2VEeN



Series expansion at D=0

iD{-12F* + G—48H:h.!r —4E.VH;}

1+
48 h
2_ 3R 2 2 4
L _[12F ~ L +4BHMYT + 4BV(H)) ),
2 2304 h* h

1 . 3R
iD h[ 12F*+ — —48H 1y —4BL='HJ]
288 h2 TG

(12F2 - G+43H,1w2+48v|:HJ] w2
2304 h? h

1
1572864 n* G* h*
D*(245767° G h* H* (4 n F* G+ 167 GH Ay + 16 GV(H) - R) + 768 1

Gzhurz[[zan G+167GHAY® + 167G V(H) - R)® + 2567 G* h ) +

(47 F*G+16xGHAY® + 168 GV(H) - R]
(51272° G hy® (47 F* G+ 16xGHAY” + 16 A GV(H) - R) +
(47 F*G+167GHAy” + 16 7GV(H) - R)
(4 2 2 o2 262 p 2
AF°G+16nGHAY + 167 GV(H) - R)" + 2561 G hu™) +

81927° G° h” H”)) + 0(D)

2 2 2R 2 2
2 [—IEF +—G—4BH:’L{.IF —43V(HJ]+95hH +
Fi}

(Taylor series)

Series expansion at D=0

in(16r 02 6 H224in DG2-127 F2 G487 G H A 02 —48 1 G VIH+3 R)
487Gh

&

Derivative

32 2
JD"Hs 1. 3.2 DF DR 2 mven
a [ 3ty iD= -~ 2 *l6nG DHAd=-DV{H)

—_— h =

a0

1 F? R
~i|D*H*+iDy* - —+ —waz—wﬁj
4 167G

D(16D* H* +24iDy* - 12F* +
exp
481

T

~48H A Y% - 48 V(HJ]]



From the alternate form

D{16D* H? - 12F* + E—4BH‘L{E2 48 V(H))
2N
E—{_Dz-:.!:- 1f12h) cos = N
4ah
2 742 2, 2

2 e?yon D(16 D* H> - 12F ~48HAy? - 48 V(H))

Le ! sin
48}1

we obtain:

eA(-(DA2 yA2)/(2 h)) cos((D (16 DA2 HA2 - 12 FA2 + (3 R)/( G) - 48 H A yA2 - 48
V(H)))/(48 h)) + i*eA(-(DA2 yA2)/(2 h)) sin((D (16 DA2 HA2 - 12 FA2 + (3 R)/(t G) -
48 H A Y2 - 48 V(H)))/(48 h))

Input
b2 62V %[15521{2 12F2+——48Hm2 48V(H))
f—{_ ¥ 2R oS fil N
48}1
B2 622 (160> H* - 12F% + 22 ~ 48 H A y” - 48V(H))
!:-E'_{ o _I,--I' i Si.ﬂ il T
4Bh

[ iz the imaginary unit
Exact result

2 2

2067 By 2DH LTI 2DH
AR o [ 27 e (D2 G| S22
3h 3h

Derivative

o 2. 2

, 2yon  (2DH 2yom . (2DH

{ E_{Dz-u:- Jfi2h cos| —— | & if_{ph;. J2hy sin| —— =
aD 3h I

D w2 (3Dy* - szzj(cos[ZDH ]+ESIH[EDH2]]

h I
3h
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Alternate forms

P13 Dy +4i H2)|/i6h)

_p?e? 24DH7
£ 2k 3k

2 2
02 w22} 2DH 2DH
PRt L] P + i sin
3h 3h

From the exact result

2 2

i} 2DH By it 2DH
PRt (LI bl (PP Loty (EL S kil
3h 3h

we obtain:

eA(-(DA2 YA2)/(2 h)) cos((2 D HA2)/(3 h)) + i eA(-(DA2 yA2)/(2 h)) sin((2 D HA2)/(3
h))

Input
2/} 2D H* . 2D H*
E_{pz.-.o fizm o N [.E-{pz.-.p zh o
3h 3h
I iz the imaginary unit

Alternate forms

P13 Dy +4i H2)|/i6h)

_p?e? 24DH7
£ 2k 3k

2 2
o 2DH 2DH
Pt L] PP + i sin
3h 3h
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Expanded trigonometric form

+ &

2\ /o D H? D H?
24 e (P ¥R)E gy cos
3h 3h

2
2y fea g DH
_E_{p‘?.-.p Ji2hy 02
3h

2
2y in DH
(D2 w2 )fi2h) msz[ ]+

Roots

Property as a function
Parity
2VEDN

Series expansion at D=0

2ipH? D*(9hy?+4H*) iD¥(27hH?y? + 4 HP)
1+ - ! _ !,
3h 18 h? 81 h°
D* (243 % y* + 216 h H* ¢ + 16 HE)

1944 i*

+0(D’)

(Taylor series)

Derivative

4D T
E_{Dz o?)i2h) (3 D 1.5"2 —2i Hz} (cos(z [;Hz ] + sm[zgf ]]

3h

7 2100t 2D H? 20kt 2D H?
f_[f_{pzm )i2h) cos[ ] .f-{p-?m Ji2m sin[ ]] _
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Indefinite integral

- ; 2D H? ; 2D H*
j [.E‘_{Dz vhjen cns[—] rie Doy sin[—]]dﬂ =

3h 3h
_{zH“],{gmzj 2H243iDy?
"j_,\lll'_ Erﬁ[ 3T VI ] ~onstant
| - = M= -

erfi(x) is the imaginary error function

Alternative representations

.- 2 (D H2 .. 2(DH?
.E'_'[Dz W) (2h) Cos g +i'.1_=-'{D2 4-2],-{2113“[1 g

T 2DH? 24y 1 e 2 N 244
r'cos[— - ]E—{Dz-ﬁl [-LINN S [E—{ED:H Ji3m  (2DiH ],{sm]f (D2 w?)f(2h)

,. 2(D H> .- 2(DH?

E_{Dz ¥ )f(2h) 3 g +r'f'{Dz &2],-{2113“[1 g
3h 3h

.(_E-{ZD:'HE],-"{SM +E{EDI'HEJ;"{“J]E-{DE*"2]!'"2“3

+

msh[_ 2iDH* ]f‘{ﬂz w2}y

3h 2i

3h 3h
1 R S Er2g _ 24
i[f—{ZD:H Jfi3m  [2DiH ],fsm]f (D% w2 )fi2h)

; 2(D H? . 2(p H?
P wlfizh cns[ [ )]+i.f-{ﬂz¢5'2],-{2h]5in[ [ )]

+

s g2y cpp2d AN
i.[_d?_{;u:uhr Jfi3m o J(2DiH ],-{sm]f-{ﬂ% /2Ry

2i
coshix)is the hyperbolic cosine functien
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Series representations

z 2
E_{Dz¢2],{zna [ DH ] -{92¢2]{zn35[n[2[DH }]

2h
- 2_ 2 - [_g] [D:rz ]E.Ic . (—l]k 21+2k S—I—Ek[ﬁ]hzk
2 kT 2, (2K)! *i (1+2k)! :

k=0 ‘ k

I
=]

k=0

2 2 P . 0P g2 |k

AP o 2(DH") +ie PR o 2(DH?) _ E[—h]
3h 3h :
95

~ k!
w (=1)k 2142k 3-1-2k [J:?ahr2 ]1+2k - [Dzé-r‘ J—E I(s)
. h h
R_ oz
i,; (1+2k)! “EZ S T loy)
- 0 5

.- 2 (D H2 .. 2(DH?
.E'_'[Dz W) (2h) cﬂs[g] + i'.f'_{Dz vi)en Sin[g]

3h 3h
e
1
4\k { pH2 \2Kk - 9 oyt _51"(]
a5t )( " o 7 S, L
j=0 I_'[E—S}I

n!is the factorial function
['(x) is the gamma function

Res f is a complex residue
S=3

Integral representations

: 2D H2 . 2(Dp H?
P el cos[g] rie (PN sin[g]

3h 3h
02z H* 50k sed)
g 12 = H9nsET)
J'imﬂrf 18k%s  (DH?-3ihs)
ds tory =0
—i ooty 6hvr 32
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3h 3h

2yy . 0% H*)j(9 h? s)+s
ff—{ﬂz-ﬁ' i2m [—Bh J:m+}r £

) 2(DH* , 2(p H?
PP ut)n cos[ [ }]+ j o\ PP w2 sin[ [ }] _

—i ooty s

ds+4DH>Vrn Llcos[‘%]dt]

6hy

.- 2(D H2 ) 2(Dp H?
.E'_'[Dz ¥?)zn cos g +i'.1_='_{D2 ﬁz]*'{zmsi[l g

0% gt Ifi9 B2 S)+s

0?2 [—D H2 [ioot @

=i ooty 53."2

;!s+6hv’?j}_r 3k sin(t]dt]
2

6hvr

Multiple-argument formulas

) 2(DH* , 2(p H?
PP ut)n cos[ [ }]+ j o\ PP w2 sin[ [ }] _

; 2D H? 2D H*
E_{D2¢;.2]J-{zh] COs + i 5in
3h 3h
.- 2 (D H2 .. 2(DH?
.E'_'[Dz W) (2h) COs g +i'.1_='_{D2 *gzl*ﬂmsi[l g =
CDS[EDHZ ] + r'sin[‘j‘m'{2 ]
3h 3h -

) 2(p H? , 2(p H?
P Uy (L [ ) P Lo o (-1 [ )
3h 3h

.- D H? 2DH?
f'{Dz*sz'{zm Tz|cos + isin
3 h 3h

[’ is the set of real numbers

Th(Xx)is the Chebyshev polynomial of the first kind
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From the indefinite integral result

2 2
: 2y 2DH 2400} 2DH
j E_{Dzﬁ yezn COs| ——— |+ ['E‘_{Dzﬁl yzn sin dD =
3h 3h

\/_\-'"_ ~(2H*)/(9nu? ]Erﬁ(zj'-[2+3rﬂ-!.5' )

IVZ VR oW

Ur
we obtain:

-(i eN(-(2 HA4)/(9 h yA2)) sqrt(h) sqrt(m/2) erfi((2 HA2 + 3 i D yA2)/(3 sqrt(2) sqrt(h)
)AY

Input

—12.1-!'41{911c.5- N \/f_erﬁ[ZH +3i Dy

V2 V0w

W
erfi{x) is the imaginary error function
I is the imaginary unit

Roots for the variable

\/;\Jmﬁz
—

\/g-ufmh’z
- b

Series expansion at D=0

-(2H*)(9he?) V2 H?
\/_‘u"'_ erﬁ[wu $] . i D% H2
ur 3h
D (9hy?+4 HY) iD*H*(27hy? + 4 HY) o
54 h? 324 I3 +o(D’)
(Taylor series)
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Series expansion at D=

p?u? 2ipH2

e zh 3k
h 2ihH*> h(4H*+9h¢?) 2ih(4 H®+27hy? H?)
- - + + -
WD 3¢t D? 9% p? 27 4% p*
h(16 H® + 216 hy® H* + 243 % y*) 116
~ol(5)))+
8110 p°
o |eaf HE 3.DH
L 2 etamions (2 el e 24 o)
‘:b,.z 2 wz

4
HY 3iDH
arg[—hdrz —]g{z T]J

G2z
[?]

arg(z) is the complex argument
L x ] is the floor function

Derivative

_{zH“],{wm T J_El’fl(zH +3i Dy ]

a 342 Vi

aD Ur

_ AD(-3Du?sai b )fi6n)

Indefinite integral

f‘ _{zH“],{wm T \{_erﬁ(ng.,..':E:l_ﬂi ]

dD =
U

_{zH“*],{sr:mz] [mm {zH2+3;m92]2 (18hy?)
5&3

mﬁ[2H2+3fD¢fz}erﬁ[

2H? +3i Dgrz]]
constant

3vV2 Vi oy
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Alternative representations

_{zH“],{wm N J_erﬁ[zH +3i Dy ]

32 Vh g

W

3 i(2H% 43 Dig?) (2H%)/(9nw?) =
i erf[—_ — ].E' - - ﬁ\{;

3¢V2 Vh

4

-{zn“],{wm Ny J_erﬁ[ZH +3i Dy ]

3VZ VR @

o

2 of i(2H2 43 Die?) ] ~(2H*)/(9ny?) T
i erf[ ——,0|e ﬁ\{;

3¢v2 Vh

"

i e 2Eone?) J_erﬁ[z” 430Dy’ ]

3V2 VR e

W

f.:_f;erf[**iiﬁ*hﬂj LD e (Vi (]

{IIF : O n - IOg (W)

erf(x) is the error function
erfixp, X1 1is the generalized error function
logix) is the natural logarithm

Series representations

i e 2Eone?) J_erﬁ[z” 430Dy’ ]

3V2 VR e

¥

g-1i24ky ky 5-1-2k) -2ky [_ H* ]kl

212434 pg? |HER2
Rad

Tr s

k] .’kz.’{1+2k2]

iv2Z VR B 05

¥
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-{zH“],{srms- Ny J_erﬁ[ZHv;S:'_ﬂi ]

W
gk +1/2(-1-2kp) 5-1-2k;-2ky [_irl

2 p2.a,ipg? |2k
B2

Vi e

ivV2 VR 58 058

k] sz.’{lJ-Zkz:l

v

_{EH"‘].,{Q'MS-Z] N J_El’ﬁ[zH +3;D¢5-2]

_ V2R _ iNZ Vi
W H4¢.!r
i i 9-1/2-k142kz  9-1-2k1-4kz [_h%]zkz (E.Hz:iffﬁz ]1+2k1 [H4 _ohy? k)
ky=0ky=0 k]_ I:?.kz:] I:l -I‘-Ekl:]

n!is the factorial function

Integral representations

{zrf‘],{?ms- Ny \{_erﬁ[ZHHSJ—Di ]

W
2 5 2
i 5 E_{zm];'ll{gh'ﬁ'z]ﬁ -ZH' +3 4 D

- 2
j 3vZ b e dt
L

v

{zH“],{?h-ss- I \{_EI-H(ZHES,:I—DTP]

"
i3 elD4i 3P im0 j.m 2 [ﬁt[z H2 +3iDy?)
- e sin
w 0 3vVh v

dt
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-42H“],191m Ny \;r_erﬁ[ZH +3i Dy ]

WVzvie )
W
P s(2iH2-3pg? 25 1
i e-2HY)(9Ry ]ﬁj_mﬂrlﬂ( ‘mﬁ ] I( sjl"[z+sj ;
as
2V2 ny Cioosy r(1-s)

f | 0 .I'
or | ] and ||
Fa | v i | F

42H“],19Ius- I \"’_E[.ﬁ[zh’ +3i Dy’ ]

aVavhe )
- m —
41}44;1—{2 3D ]],{GI:I]V"_PJN 2‘*’ — dt
— 2H=4+3 D .
aVZ ko .”__'.'."' 3iDy
Var o ' Vi

K. is the set of real numbers
I'(x}is the gamma function
|Z] is the absolute value of Z

'F’{ f o x is the Cauchy principal value integral

From the series expansion at D = 0

. ~(2H*)(9he?) | V2 H?
[.\{;N‘Tf v erﬁ(s‘m&] i D2 H>
+D+ -
W 3h
D (9hy?+4 HY) iD*H*(27hy? + 4 HY) ()
- - +0(D
54 h2 324 k3 :

(Taylor series)

for H = Higgs = 125.35; D = Dirac = 1.054571817 ; h = Planck = 6.62607015e-34
and dividing the above expressions in three partial expressions, we obtain:
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(i sqrt(1/2) sqrt(6.62607e-34) e/(-(2 125.35/4)/(9 (6.62607e-34) A2)) erfi((sqri(2)
125.35/2)/(3 sqrt(6.62607e-34) y)))/y

Input interpretation

iE,jﬁ_ﬁzﬁﬂ? 10-% exp(— 2.125.354 e&z]erﬁ[ VZ 125352 ]

34
9%6.6260710 3V 6.62607 10734

W
erfi(x) is the imaginary error functicn
I is the imaginary unit

Result

002 il
(3.22618x 10717 4) o827 e e Z.E??‘-ljxlﬂz

¥

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

¥
~2x 1085107 | 1%10% % 10%% 107
2. 10738 |
-:u;| |
-4.x10 e n o020,
. J | (i from =29 = 1070 to 2.9 %1020
~6x1078 L
5 . } — real part
el x 10738 p— — imaginary part
¥
- - - i
—2 Tl 102 1% 10°l2= %!
el o
~Lx107%
b
b _am I ) )
~2x I {w from -2.3x10%" to 23x10%7)
'. |
-38 [
-3.x 'd'. I!' — real part
' . — imaginary part
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Series expansion at y=0

42 -

f—9.6?141x11}2 Ju [—5.32555><1[} 33r‘+0[¢f1}}+

-17 .

[0.31831 arg(w] [_ 2.22618x 1077 + 01§
i

0.2
o B:27997x10%0 i 1) +sz}

drg(z) is the complex argument
x| is the floor function

Series expansion at y=oo

v

R ! e

(Laurent series)

10475.1i 5.78222x10% i [[ 1 ]‘5]
+0

Derivative

d ..1?_32 7oeT710781 304 816736432 268844 747 244600 643.,-"-&!:-2

1
[— ~(3.22618x 107 )

dif
.[28? 749 388 846 101 299200 ]]
erfi =
U
i [f ~82799 710781304 B16736 432 268 844 747 244699 648,y
{lyﬁt

((3.22618x 107" i) y* - 5342527468 767408 105193472)

(287749388 846101 299 200
erﬁ[ " ] +

-9 671406 556 917033 397 649408 /42 w]

(10475.16) ¢

(1.0545718e-34) + (i (1.0545718e-34)A2*125.35/2)/(3*6.62607e-34)

Input interpretation

i (1.0545718 - 1073)? . 125.357
3+ 6.62607 -« 1073

1.0545718 - 10 % &

I is the imaginary unit
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Result

1.05457... x 103* &
8.79071... % 1072 ¢

Alternate complex forms

1.05457 % 10°% + 8.79071 x 10 2

8.79071 % 102 (c0os(1.5696) + i sin(1.5696))

8.79071 % 10 2 p176%61

Polar coordinates
r = 8.79071x 102 (radius), @ = 1.5696 (angle)

8.79071*10*

- ((1.0545718e-34)A3 (9 (6.62607e-34) YA2 + 4 125.35/4))/(54 (6.62607e-34)/2) - (i
(1.0545718e-34)\4 125.35/2 (27 (6.62607e-34) W2 + 4 125.35M4))/(324 (6.62607e-
34)A3) + ((1.0545718e-34)5)

Input interpretation

(1.0545718 - 10734)% (94 6.62607 - 10734 y? + 4 . 125.35%)

54 (6.62607 - 10734)
i(1.0545718 - 1073*)* . 125.35% (27« 6.62607 - 1073* y? + 4 - 125.35%)

324 (6.62607 - 10734)?

4=

-34]5

(1.0545718 - 10

I iz the imaginary unit

Result

38 33,2 ) -

5.96346x 10 7 " + 9.87546x 10

~4.94678 x 10
(2.06177x 107 §)(1.78904 x 10 ** y* + 9.87546x 10°) + 1.30431x 10 '°
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Plot (figure that can be related to an open string)
¥
2102 g 27 | 1x100 2107

1. m‘i‘f‘

1.5% 10725 | ) )

;i =N {w from -2x10%? 10 2x10%9)

25710720 | )

A _3.%10720 | - — real part
3.5% 10728 | — imaginary part

Alternate forms
-33 2 B
4.94678x 10 ° (-5.96346x 10> y” - 9.87546x 10°) -
(2.06177x 107 §)(1.78904 x 107°% y* + 9.87546x 10°) + 1.30431x 10"

—EE(

T8 g+ (2.03609% 10%° - 4.88517x 107 i)

~i((3.68859x 10™ - 2.94999x 10

((4.29281x 10> - 4.29624 %10 i)y - (1.01019x 107 + 1.00777x 10" i))

((4.29281% 107 - 4.20624 x 107" i) ¥ + (1.01019x 107" + 1.00777x 107 i)

Expanded form

(~2.94999x 10" 04)

-~ 3.68859x 10" i) y” - (4.88517x 10 + 2.03609x 10" i

Alternate form assuming y is real

-70 ,2 -67 2 —26-3

~2.94999% 10 " y* + i (-3.68859% 10" * - 2.03609% 10 °) - 4.88517x 10 >

Complex roots

= -187901077611419168 — 234946617571 230613 504 i

U = 187901077611419168 + 234946617571230613 504 §

Polynomial discriminant
A =3.00412x10 2 - 0.61034 % 10 " i
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Property as a function
Parity
2VEDN

Derivative

-38 =35,
(

5.96346x 10> y” + 9.87546x 10°) - (2.06177x 107 i

o
—(~4.94678x 10

il

(1.78904 x 107> y* + 9.87546 % 10°) + 1.30431x 107 ") =

=70 =67 .
(~5.89999x 10" — 7.37717x 10 i)

Indefinite integral

i —33(

j (1.30431x 107" - 4.94678x 10 ** (9.87546x 10° + 5.96346x 10" ¢/°)

(2.06177% 107> #)(9.87546 x 10° + 1.78904 x 102 y*)) ds =

(-9.83331x 107" - 1.22953x 10™% i) ¢ - (4.88517x 10 + 2.03609 x 10 *° {)

v

For

W= (2.3+4.8+2.3+4.8+2.3+4.8+2.3+ 4.8+2.3+4.8+2.3 +4.8 +0.511+0.511+5e-8+5e-
8)*3

we obtain:

Input interpretation

[2.3 +48+23+48+23+48+23+48+23+
48+23+48+0511+0511+5 1045 10«3

Result
1320.8660003

130.866
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From the above three partial results, we obtain:

-((3.22618x10A-17 i) eA(-8.27997x10/40/(130.866)/2)
erf*i*((2.87749x10/20)/(130.866)))/(130.866)+8.79071x 10A-32

Input interpretation

) - TOGT 0 77 o

(3.22618 - 107" ¢ exp| - E—-zl'jf‘%;f J (erfCoi 2'8'1'33?351;)2 ) 32

) : - +8.79071 - 10°
130.866

erf(x) is the errer functien
[ iz the imaginary unit

Result

8.79071x 102
8.79071*10

8.79071%10A-32-4.94678x10A-38 (5.96346x10A-33 (130.866)A2 + 9.87546x10/8) -
(2.06177x10A-35 i) (1.78904x10A-32 (130.866)A2 + 9.87546x10A8) + 1.30431x10A-
170

Input interpretation

8.79071 - 10 % = 4.94678 - 10 (5.96346 - 10 » 130.866" + 9.87546 - 10°) -

, - 1.30431
“7i)(1.78904 - 1077 130.866” + 9.87546 - 10°) + —
" 10V

(2.06177 - 10

I iz the imaginary unit
Result

~ 4.87638... % 1072 -
2.03609... % 107%%

Alternate complex forms

2.0361 % 1072 (cos(— 1.57319) + i sin(- 1.57319))

2.0361x 10 2 p 1273191
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Polar coordinates
r=20361x102° . §=-1.57319

2.0361*107° final result

From which, after some calculations:

(In(8.79071*10A-32-4.94678x10A-38 (5.96346x10A-33 (130.866)A2 +
9.87546x1018) - (2.06177x10A-35 i) (1.78904x10/-32 (130.866)A2 + 9.87546x10/8)
+1.30431x10A-170)-5+MRB const)A2+¢

Input interpretation

{log{ﬁ.?‘?ﬂ?l 10 -
8 (5.96346 - 107 + 130.866" + 9.87546 - 10°) -
32 ..130.866” + 9.87546 - 10°) +

4.94678 - 10
(2.06177 - 107> ) (1.78904 - 10

1.30431 2
Tol70 ]— S+ CMRB] +¢

logix) is the natural logarithm
I is the imaginary unit
Cype is the MRE constant
g is the golden ratic
Result
4091.089... +
201.2688... i

Alternate complex forms
4091.09 + 201.269 i

4096.04 (cos(0.0491572) + i sin(0.0491572))

4096.04 _PD.ME?IE?Z:'
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Polar coordinates
r = 4096.04 , =0.0491572

4096.04 ~ 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)

and also:

27sqrt((In(8.79071*10/-32-4.94678x10/-38 (5.96346x10/-33 (130.866)/\2 +
9.87546x1078) - (2.06177x10/-35 i) (1.78904x10A-32 (130.866)"2 + 9.87546%10/8)
+ 1.30431x10A-170)-5+MRB const)\2+¢)+1

Input interpretation

27 \/ ([log{ﬁ.?gt}?l 10 ~ 494678 10°
(5.96346 - 10 - 130.866" + 9.87546 - 10°) -
(2.06177 - 107 i) (1.78904 - 10 %+ 130.866" +
s, 130431 2
9.87546 10" ) + ]— 5+C‘r.,ms] +-:.i*]+ 1

: lDl?{l
logix)is the natural logarithm
I iz the imaginary unit
Cape is the MRE constant

@ is the golden ratio

Result

1728.486... +
42.46777... i
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Alternate complex forms

1729.01 (cos(0.0245644) + i sin(0.0245644))

1729.01 ED.DEAEGM:‘

Polar coordinates
r=1729.01 (radius), &= 0.0245644 (ancle)

1729.01

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)

(27sqrt((In(8.79071e-32-4.94678e-38(5.96346e-33(130.866)/\2+9.87546e+8)-
(2.06177e-35i)(1.78904e-32(130.866)"2+9.87546e+8)+1.30431e-170)-5+MRB
const)A\2+¢)+1)A1/15+(MRB const)A\(1-1/(4m)+m)

Input interpretation

[2? \/ [[log[ﬁ.?;rn?l 102 - 4.94678  10°

(5.96346 - 107>°  130.866° + 9.87546 - 10°) -

(2.06177 - 107 i) (1.78904 - 10  130.866" +

g 1.30431
9.87546 - 10°) + ]—
/ lDl?{l

2
5+ CMRB] + d?]+ l] " (1/15) + CMEE

1-1{4 x)+n

logix) is the natural logarithm
I iz the imaginary unit
CMpe is the MRE constant

a is the golden ratic

Result

1.6449363... +
0.0026919562. .. §


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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Alternate complex forms

1.64494 (cos(0.00163651) + i sin(0.00163651))

1.64494 fﬂ.{bDIGSISEl:'

Polar coordinates
r = 1.64494 , G =0.00163651

1.64494 =~ {(2) = n°/6 = 1.644934 (trace of the instanton shape)
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