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9.13: Numerical Solutions for the Lennard-Jones Potential

Merrill (Am. J. Phys. 1972, 40, 138) showed that a Lennard-Jones 6-12 potential with these parameters had three bound states. This
is verified by numerical integration of Schrodinger's equation. The integration algorithm is taken from J. C. Hansen, J. Chem.
Educ. Software, 8C2, 1996.

Set parameters:

e n=200

® Tmin — 0.75

® Tyar = 3.9
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Numerical integration algorithm:
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Hamiltonian matrix: H=T + V
Find eigenvalues: E = sort(eigenvals(H))
Display three eigenvalues: m =1 .. 4

E,=

—66.269

—22.981

—4.132

1.096

Calculate eigenvectors:

k=1.3
(k) = eigenvec(H, Ey)

Display results:
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This page titled 9.13: Numerical Solutions for the Lennard-Jones Potential 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.

@ 0 9.13.2 https://chem.libretexts.org/@go/page/137731


https://libretexts.org/
https://creativecommons.org/licenses/by/4.0/
https://chem.libretexts.org/@go/page/137731?pdf
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Quantum_Tutorials_(Rioux)/09%3A_Numerical_Solutions_for_Schrodinger's_Equation/9.13%3A_Numerical_Solutions_for_the_Lennard-Jones_Potential
https://creativecommons.org/licenses/by/4.0
http://www.users.csbsju.edu/~frioux/
https://faculty.csbsju.edu/frioux/workinprogress.html

