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Analyzing several equations concerning various aspects of Quantum Mechanics,
some Ramanujan parameters and the developments of the MRB Constant. New
possible mathematical connections with some parameters of Number Theory

                                 Michele Nardelli1,  Antonio Nardelli

                                                        Abstract

In this paper, we analyze several equations concerning various aspects of Quantum
Mechanics,  some  Ramanujan  parameters  and  the  developments  of  the  MRB
Constant. We describe new possible mathematical connections with some parameters
of Number Theory.
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From:

String Theory, Gravity and Particle Physics (Prof. Augusto Sagnotti - SNS) - 
AstronomiAmo 23.04.2020

We have:
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(G*E^2)/(h*c^5) [((h*c)/E)*1/l]^2

Input

Result

Roots

Property as a function
Parity

Derivative
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Indefinite integral

Limit

Alternative representation

Series representations
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Definite integral over a hypersphere of radius R

We have:

For:

α = (G*E^2)/(h*c^5)

we obtain:

(G*E^2)/(h*c^5) [((h*c)/E)*1/l]^2

(G*E^2)/ ((G*E^2)/α) [((h*c)/E)*1/l]^2



6

Input

Exact result

Roots

Property as a function
Parity

Derivative
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Indefinite integral

From:

and:

we obtain:

(G*h)/(l^2*c^3) = (α*c^2*h^2)/(E^2*l^2)

(G*h)/(l^2*c^3) *1/(((α*c^2*h^2)/(E^2*l^2)))

Input

Result
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Root

Property as a function
Parity

Derivative

Indefinite integral

Limit

Alternative representation
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Series representations

We have

(6.67430*10^-11*E^2)/(1/137*1.054571817×10^−34*299792458^5) 

for E = X

(6.67430*10^-11*(X)^2)/(1/137*1.054571817×10^−34*299792458^5) 

Input interpretation



10

Result

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

Geometric figure

Alternate form assuming X is real

Root

Polynomial discriminant

Property as a function
Parity
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Derivative

Indefinite integral

Global minimum

Definite integral after subtraction of diverging parts

We consider:

 E = 0.510998995*299792458^2

from

for X = E ,  we obtain:
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(6.67430*10^-11*(0.510998995*299792458^2)^2)/
(1/137*1.054571817×10^−34*299792458^5) 

Input interpretation

Result

7.552131076….*1016

From which, performing the ln and after some calculations, we obtain:

55*1/(ln((6.67430*10^-11*(0.510998995*299792458^2)^2)/
(1/137*1.054571817×10^−34*299792458^5)) -5+(1/π^(1/3))MRB const)

Input interpretation

Result

1.61805353… result that is a very good approximation to the value of the golden 
ratio 1.618033988749...
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Possible closed forms
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From:

Classical and Quantum Statistical Physics - Fundamentals and Advanced Topics 
- CARLO HEISSENBERG, AUGUSTO SAGNOTTI - Cambridge University Press,
First published 2022

We analyze some equations concerning various aspects of Quantum Mechanics

From

and

                   

                                                                                                                  (3.349)

For :   m = 9.109*10-31         T = 300     ω = 7.81*1020      ħ = 6.582119569*10^-16

           Δ = - 3.7       S = 5.46296...*10-30  ,  we obtain:
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exp(1/2(6.582119569*10^-16*7.81*10^20-x))-exp(1/2(6.582119569*10^-
16*7.81*10^20+x))

Input interpretation

Result

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

Alternate forms
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Alternate form assuming x is real

Real root

Roots

Integer root

Properties as a real function
Domain

Range
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Bijectivity

Parity

Series expansion at x=0

Indefinite integral

(-300/6.582119569*10^-16) ((e^(1/2 (514064. +3.7)) - e^(1/2 (514064. -3.7))))

Input interpretation

Result

-1.07300...*10111646
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1/2*sqrt((9.109*10^-31*7.81*10^20)/(Pi*6.582119569*10^-16)) (-
300/6.582119569*10^-16) ((e^(1/2 (514064. +3.7)) - e^(1/2 (514064. -3.7))))

Input interpretation

Result

-3.14683...*10111648

From:

we obtain:

1/2*sqrt((9.109*10^-31*7.81*10^20)/(Pi*6.582119569*10^-16)) (-
300/6.582119569*10^-16) ((e^(1/2 (514064. +3.7)) + e^(1/2 (514064. -3.7))))
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Input interpretation

Result

-3.30638...*10111648

Dividing the two above expressions, after some calculations, we obtain:

((-3.30638*10^111648*1/((1/2*sqrt((9.109*10^-31*7.81*10^20)/
(Pi*6.582119569*10^-16)) (-300/6.582119569*10^-16) ((e^(1/2 (514064. +3.7)) - 
e^(1/2 (514064. -3.7))))))))^10+4(MRB const)^(1-1/(4π)+π)

Input interpretation
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Result

1.64429274026…. ≈ ζ(2) = π2/6 = 1.644934 (trace of the instanton shape)

Considering:   

m = 9.109*10-31  ;       T = 300 ;      ω = 495.672 ;        ħ = 6.582119569*10-16

       Δ = - 3.7 ;      S = 5.46296...*10-30 ;     η = 1  and  t = 1 , we obtain:

where:

 Table of Frequency System based on Phi
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From:

                                                                                                       (3.355)

we obtain:

sqrt((9.109*10^-31)/(5.46296*10^-30))*1/2*(495.672)*1/(cosh^2(1/2(495.672)))

Input interpretation

Result

2.18591...*10-213

We have that

sqrt((9.109*10^-31)/(5.46296*10^-30)) * 2 * 495.672

Input interpretation
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Result

404.805….

From

we obtain:

((sqrt((9.109*10^-31)/(5.46296*10^-30)) * 2 * 495.672))*e^(495.672)

Input interpretation

Result

7.49653...*10217

Multiplying the two above expressions, we obtain:

[((((sqrt((9.109*10^-31)/(5.46296*10^-30)) * 2 * 495.672))*e^(495.672)))] * 
[(((sqrt((9.109*10^-31)/(5.46296*10^-30))*1/2*(495.672)*1/(cosh^2(1/2(495.672))))
))]
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Input interpretation

Result

1.63867...*105 

From which:

(([((((sqrt((9.109*10^-31)/(5.46296*10^-30)) * 2 * 495.672))*e^(495.672)))] * 
[(((sqrt((9.109*10^-31)/(5.46296*10^-30))*1/2*(495.672)*1/(cosh^2(1/2(495.672))))
))]))^1/24-4(MRB const)^(1-1/(4π)+π)

Input interpretation
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Result

1.64469799889…. ≈ ζ(2) = π2/6 = 1.644934 (trace of the instanton shape)

Now, we have

From (3.372), we obtain:

For :   m = 9.109*10-31    ;     T = 300 ;     ω = 495.672  ;    ħ = 6.582119569*10^-16

           Δ = - 3.7  ;     S = 5.46296...*10-30  ;   η = 1 
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2*sqrt(((((495.672)^3*(9.109*10^-31))/(Pi*6.582119569*10^-16))))

Input interpretation

Result

0.000463233...

We have:

4*495.672*((((sqrt((9.109*10^-31)/(5.46296*10^-30)) * 2 * 495.672))))^2*exp(-
495.672*300)

Input interpretation

Result

1.68817….*10-64572
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From:

1/Pi*(6.582119569*10^-16*495.672)*e^(-5.46296*10^-30/6.582119569*10^-16)* 
sqrt((((2*Pi*495.672^3*(9.109*10^-31)^2)/((6.582119569*10^-16 *(1.68817*10^-
64572))))))

Input interpretation

Result

Decimal approximation

7.85003...*1032254

From the two previous expressions, 
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and

after some calculations, we obtain:

(7-9/e)*11161√(1/((1.68817e-64572))*1/(((((1/Pi*(6.582119569e-16*495.672)*e^(-
5.46296e-30/6.582119569e-16)* 
√((((2*Pi*495.672^3*(9.109e-31)^2)/((6.582119569e-16 *(1.68817e-
64572)))))))))))^2)

Input interpretation

Result

4.03685*1035 ~ 4.036978*1035  (Planck mass flow)
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We observe that 11161 is given by the following Ramanujan taxicab number:

11161 = (14258^3-11468^3+1)^(1/3) 

Furthermore, from

we obtain:

1/43ln(7.85003 × 10^32254)+2-MRB const

Input interpretation

Result

1729.0130731….
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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)

and again:

(1/43ln(7.85003 × 10^32254)+2-MRB const)^1/15+(MRB const)^(1-1/(4π)+π)

Input interpretation

        Result

1.64493885273…. ≈ ζ(2) = π2/6 = 1.644934 (trace of the instanton shape)

(1/27((1/43ln(7.85003 × 10^32254)+2-MRB const)-1))^2

Input interpretation

Result

4096.0619763…. ≈ 4096 = 642
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Now, we have:

For :   m = 9.109*10-31    ;     T = 300 ;     ω = 495.672  ;    ħ = 6.582119569*10^-16

           Δ = - 3.7  ;     S = 5.46296...*10-30  ;   η = 1   ;  λ = 

(1/2*6.582119569e-16*495.672)-(1/Pi* 6.582119569e-16*495.672)*exp(-5.46296e-
30 /  6.582119569e-16) * sqrt(((1/(6.582119569e-16*1.68817e-
64572)*(2Pi*(495.672)^3*(9.109e-31)^2)))) * cos(Pi/6)

Input interpretation

Result

Decimal approximation

-6.79833...*1032254
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Dividing the previous expression

by

that is equal to 

we obtain:

-1/(-6.79833*10^32254)*(1/Pi*(6.582119569*10^-16*495.672)*e^(-5.46296*10^-
30/6.582119569*10^-16)* 
sqrt((((2*Pi*495.672^3*(9.109*10^-31)^2)/((6.582119569*10^-16 *(1.68817*10^-
64572)))))))

Input interpretation
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Result

Decimal approximation

1.154700311467….

From which, after some calculations, we obtain:

(-1/(-6.79833e+32254)*(1/Pi*(6.582119569e-16*495.672)*e^(-5.46296e-
30/6.582119569e-16)* sqrt((((2*Pi*495.672^3*(9.109e-31)^2)/((6.582119569e-16 
(1.68817e-64572))))))))^(7/2)-9(MRB const)^(1-1/(4π)+π)

Input interpretation

Result

Decimal approximation

1.644302342…. ≈ ζ(2) = π2/6 = 1.644934 (trace of the instanton shape)



33

From:

Schulman, Lawrence S - Techniques and applications of path integration - 
Copyright (c) 1981 by John Wiley & Sons, Inc.

We have the following equation:

(from: CRITICAL DROPLETS, ALIAS INSTANTONS, AND 
METASTABILITY)

(2ε)^(3/4) / (-3α)^(1/2) * L/(sqrtPi)

Input

Exact result
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Alternate form assuming L, α, and ε are positive

Real roots

Root for the variable ε

Derivative

Indefinite integral
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Series representations

From the alternate form assuming L, α, and ε are positive

for  L = 4,  α = 8  and  ε = 16 , we obtain:

-(i 2^(3/4) 4 16^(3/4))/(sqrt(3 π) sqrt(8))

Input
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Exact result

Decimal approximation

-6.19786222467…. i

Property

Alternate complex forms

Polar coordinates



37

Series representations

From the exact result

after some calculations, we obtain:
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(-(16 i 2^(1/4))/sqrt(3 π))^4+233+21-3MRB const

Input

Exact result

Decimal approximation

1729.033108….

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)

Alternate forms
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((-(16 i 2^(1/4))/sqrt(3 π))^4+233+21-3MRB const)^1/15+(MRB const)^(1-1/(4π)+π)

Input

Exact result

Decimal approximation

1.644940122566…. ≈ ζ(2) = π2/6 = 1.644934 (trace of the instanton shape)

Alternate forms
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(1/27(((-(16 i 2^(1/4))/sqrt(3 π))^4+233+21-3MRB const)-1))^2-MRB const

Input

Exact result

Decimal approximation

4095.9690983172…. ≈ 4096 = 642

Alternate forms
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Expanded form

We have:
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From the right-hand side:

we obtain:

(1/(-Pi*α)^(1/2))*(2)^(7/4)*ε^(5/4)*exp((-(2ε)^(3/2)/(-3α))

Input

Exact result
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3D plots
Real part                (figures that can be related to the D-branes/Instantons)

Imaginary part
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Contour plots
Real part
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Imaginary part

Alternate form assuming α and ε are positive

Roots
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Series expansion at α=0

Series expansion at α=∞

Derivative

Indefinite integral
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Limit

From

for  ε = -4  and  α = -2 , we obtain:

(2 2^(3/4) e^((2 sqrt(2) (-4)^(3/2))/(3 -2)) (-4)^(5/4))/(sqrt(π) sqrt(2))

Input

Exact result

Decimal approximation
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Alternate complex forms

Polar coordinates

7.5908

Alternate forms
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Series representations
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From which:

4(((2 2^(3/4) e^((2 sqrt(2) (-4)^(3/2))/(3 -2)) (-4)^(5/4))/(sqrt(π) sqrt(2))))^3-21-φ

Input

Exact result
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Decimal approximation

Alternate complex forms
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Polar coordinates

1729.2

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)

Alternate forms

Expanded form

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

https://en.wikipedia.org/wiki/1729_(number)
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55
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((4(((2 2^(3/4) e^((2 sqrt(2) (-4)^(3/2))/(3 -2)) (-4)^(5/4))/(sqrt(π) sqrt(2))))^3-21-
φ))^1/15+(MRB const)^(1-1/(4π)+π)

Input

Exact result

Decimal approximation

Alternate complex forms

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

1.64494833248….≈ ζ(2) = π2/6 = 1.644934 (trace of the instanton shape)

Alternate complex forms

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

Expanded form

(1/27(((4(((2 2^(3/4) e^((2 sqrt(2) (-4)^(3/2))/(3 -2)) (-4)^(5/4))/(sqrt(π) 
sqrt(2))))^3-21-φ))-1))^2-2Φ-4MRB const

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

Exact result

Decimal approximation

Alternate complex forms

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

4096.1≈ 4096 = 642

Alternate forms

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

On the Ramanujan taxicab numbers

We have:

We observe that:

(172^3-1)^1/31

Input

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

Decimal approximation

1.64566510302...≈ ζ(2) = π2/6 = 1.644934 (trace of the instanton shape)

Alternate form

(14258^3+1)^1/58

Input

Result

Decimal approximation

1.6400802564534…. ≈ ζ(2) = π2/6 = 1.644934 (trace of the instanton shape)

((1010)^3-1)^1/42

Input

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

Decimal approximation

1.639058233867…. result very near to the mean between ζ(2) = π 2

6
=1.6449 34 …, the 

value of golden ratio 1.61803398… and the 14th root of the Ramanujan’s class 

invariant Q=(G505 /G101/5)
3 = 1164.2696  i.e. 1.65578..., i.e. 1.63958266

((12^3)+1)^1/15

Input

Result

Decimal approximation

1.6438152287…. ≈ ζ(2) = π2/6 = 1.644934 (trace of the instanton shape)

(9^3-1)^1/13 

Input

Result

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

1.660213543….  result very near to the 14th root of the following Ramanujan’s class 

invariant Q=(G505 /G101/5)
3 = 1164.2696  i.e. 1.65578...

In conclusion, we obtain from the mean of the all previous expressions:

1/5(((9^3-1)^1/13)+(((12^3)+1)^1/15)+((14258^3+1)^1/58)+(((1010)^3-1)^1/42)+
((172^3-1)^1/31))

Input

Result

Decimal approximation

1.6457664730248….≈ ζ(2) = π2/6 = 1.644934 (trace of the instanton shape)

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

Expanded form

It’s interesting to observe that also with regard these Ramanujan’s taxicab numbers,
the mean of the various nth roots that we have calculated, is always a result very near
to ζ(2) = 1.64493….

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