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10.40: Variation Method Using the Wigner Function- The Harmonic Oscillator
Define potential energy:

Display potential energy:

Choose trial wave function:

Calculate the Wigner distribution function:

Evaluate the variational integral:

Minimize the energy integral with respect to the variational parameter, .
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Calculate and display the coordinate distribution function:

Classical turning point: 

Probability that tunneling is occurring:

Calculate and display the momentum distribution function:
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Display the Wigner distribution function:

N = 60 i = 0 .. N x  =  j = 0 .. N p  =  Wigner  = W( x , p , )

This page titled 10.40: Variation Method Using the Wigner Function- The Harmonic Oscillator is shared under a CC BY 4.0 license and was
authored, remixed, and/or curated by Frank Rioux via source content that was edited to the style and standards of the LibreTexts platform.

i −3 + 6i
N j −5 +

10j

N i, j i j β

https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://chem.libretexts.org/@go/page/137722?pdf
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Quantum_Tutorials_(Rioux)/10%3A_Approximate_Quantum__Mechanical_Methods/10.40%3A_Variation_Method_Using_the_Wigner_Function-_The_Harmonic_Oscillator
https://creativecommons.org/licenses/by/4.0
http://www.users.csbsju.edu/~frioux/
https://faculty.csbsju.edu/frioux/workinprogress.html

