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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

                                  Michele Nardelli1,  Antonio Nardelli

                                                        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:

we consider:

(R/(16Pi*G)-1/4*F^2+ψ*i*D*ψ-λ*H*ψ*ψ+(D*H)^2-V(H))

Input

Exact result

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

Alternate forms

Property as a function
Parity

Derivative

Indefinite integral

From the indefinite integral result 
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-(D F^2)/4 + (D^3 H^2)/3 + (D R)/(16 G π) + 1/2 i D^2 ψ^2 - D H λ ψ^2 - D V(H)

we obtain, multiplying by  i/h

i/h * ((-(D F^2)/4 + (D^3 H^2)/3 + (D R)/(16 G π) + 1/2 i D^2 ψ^2 - D H λ ψ^2 - D 
V(H)))

Input

Exact result

Alternate form

Expanded form
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Alternate form assuming D, F, G, h, H, R, λ, and ψ are real

Roots

Property as a function
Parity

Roots for the variable ψ
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Derivative

Indefinite integral

From the exact result 

(i (-(D F^2)/4 + (D^3 H^2)/3 + (D R)/(16 G π) + 1/2 i D^2 ψ^2 - D H λ ψ^2 - D 
V(H)))/h

we obtain, performing the exp:

exp(((i (-(D F^2)/4 + (D^3 H^2)/3 + (D R)/(16 G π) + 1/2 i D^2 ψ^2 - D H λ ψ^2 - D 
V(H)))/h))

Input
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Exact result

Alternate forms

Alternate form assuming D, F, G, h, H, R, λ, and ψ are real

Roots

Property as a function
Parity
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Series expansion at D=0

Series expansion at D=∞

Derivative
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From the alternate form 

we obtain:

e^(-(D^2 ψ^2)/(2 h)) cos((D (16 D^2 H^2 - 12 F^2 + (3 R)/(π G) - 48 H λ ψ^2 - 48 
V(H)))/(48 h)) + i*e^(-(D^2 ψ^2)/(2 h)) sin((D (16 D^2 H^2 - 12 F^2 + (3 R)/(π G) - 
48 H λ ψ^2 - 48 V(H)))/(48 h))

Input

Exact result

Derivative
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Alternate forms

From the exact result 

we obtain:

e^(-(D^2 ψ^2)/(2 h)) cos((2 D H^2)/(3 h)) + i e^(-(D^2 ψ^2)/(2 h)) sin((2 D H^2)/(3 
h))

Input

Alternate forms
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Expanded trigonometric form

Roots

Property as a function
Parity

Series expansion at D=0

Derivative
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Indefinite integral

Alternative representations



13

Series representations

Integral representations



14

Multiple-argument formulas
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From the indefinite integral result

we obtain:

-(i e^(-(2 H^4)/(9 h ψ^2)) sqrt(h) sqrt(π/2) erfi((2 H^2 + 3 i D ψ^2)/(3 sqrt(2) sqrt(h) 
ψ)))/ψ

Input

Roots for the variable ψ

Series expansion at D=0
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Series expansion at D=∞

Derivative

Indefinite integral
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Alternative representations

Series representations
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Integral representations
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From the series expansion at D = 0

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(π/2) sqrt(6.62607e-34) e^(-(2 125.35^4)/(9 (6.62607e-34) ψ^2)) erfi((sqrt(2) 
125.35^2)/(3 sqrt(6.62607e-34) ψ)))/ψ 

Input interpretation

Result

Plots        (figures that can be related to the open strings)
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Series expansion at ψ=0

Series expansion at ψ=∞

Derivative

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

Input interpretation
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Result

Alternate complex forms

Polar coordinates

8.79071*10-32

- ((1.0545718e-34)^3 (9 (6.62607e-34) ψ^2 + 4 125.35^4))/(54 (6.62607e-34)^2) - (i 
(1.0545718e-34)^4 125.35^2 (27 (6.62607e-34) ψ^2 + 4 125.35^4))/(324 (6.62607e-
34)^3) + ((1.0545718e-34)^5)

Input interpretation

Result
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Plot        (figure that can be related to an open string)

Alternate forms

Expanded form

Alternate form assuming ψ is real

Complex roots

Polynomial discriminant
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Property as a function
Parity

Derivative

Indefinite integral

For  

ψ = (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

Result

130.866
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From the above three partial results, we obtain:

-((3.22618×10^-17 i) e^(-8.27997×10^40/(130.866)^2) 
erf*i*((2.87749×10^20)/(130.866)))/(130.866)+8.79071×10^-32

Input interpretation

Result

8.79071*10-32

8.79071*10^-32-4.94678×10^-38 (5.96346×10^-33 (130.866)^2 + 9.87546×10^8) - 
(2.06177×10^-35 i) (1.78904×10^-32 (130.866)^2 + 9.87546×10^8) + 1.30431×10^-
170

Input interpretation

Result

Alternate complex forms
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Polar coordinates

2.0361*10-26 final result

From which, after some calculations:

(ln(8.79071*10^-32-4.94678×10^-38 (5.96346×10^-33 (130.866)^2 + 
9.87546×10^8) - (2.06177×10^-35 i) (1.78904×10^-32 (130.866)^2 + 9.87546×10^8)
+ 1.30431×10^-170)-5+MRB const)^2+φ

Input interpretation

Result

Alternate complex forms
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Polar coordinates

4096.04 ≈ 4096 = 642 , 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(213) i.e. 
SO(8192). (From: “Dilaton Tadpole for the Open Bosonic String “ Michael R. 
Douglas and Benjamin Grinstein - September 2,1986)

and also:

27sqrt((ln(8.79071*10^-32-4.94678×10^-38 (5.96346×10^-33 (130.866)^2 + 
9.87546×10^8) - (2.06177×10^-35 i) (1.78904×10^-32 (130.866)^2 + 9.87546×10^8)
+ 1.30431×10^-170)-5+MRB const)^2+φ)+1

Input interpretation

Result
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Alternate complex forms

Polar coordinates

1729.01

This  result  is  very near  to  the mass  of  candidate  glueball  f0(1710)  scalar  meson.
Furthermore, 1728 occurs in the algebraic formula for the  j-invariant of an  elliptic
curve (1728 = 82  * 33).  The number 1728 is one less than the Hardy–Ramanujan
number 1729  (taxicab number)

(27sqrt((ln(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)^2+φ)+1)^1/15+(MRB const)^(1-1/(4π)+π)

Input interpretation

Result

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

Polar coordinates

1.64494 ≈ ζ(2) = π2/6 = 1.644934 (trace of the instanton shape)
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