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12.5: Quantum Mechanical Harmonic Oscillator

The quantum mechanical harmonic oscillator shares the characteristic of other quantum mechanical bound state problems in that
the total energy can take on only discrete values. Calculation of these values is too difficult for this book, but the problem is
sufficiently important to warrant reporting the results here. The energies accessible to a quantum mechanical mass-spring system
are given by the formula

E, = (n+1/2)h(k/M)"?, n=0,1,2,... (12.5.1)

In other words, the energy difference between successive quantum mechanical energy levels in this case is constant and equals the
classical resonant frequency for the oscillator, w = (kM)'/2, times .

This page titled 12.5: Quantum Mechanical Harmonic Oscillator is shared under a CC BY-NC-SA 3.0 license and was authored, remixed, and/or
curated by David J. Raymond (The New Mexico Tech Press) via source content that was edited to the style and standards of the LibreTexts
platform.

@ 0 a @ 12.5.1 https://phys.libretexts.org/@go/page/33002


https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://phys.libretexts.org/@go/page/33002?pdf
https://phys.libretexts.org/Bookshelves/University_Physics/Radically_Modern_Introductory_Physics_Text_I_(Raymond)/12%3A_Harmonic_Oscillator/12.05%3A_Quantum_Mechanical_Harmonic_Oscillator
https://phys.libretexts.org/Bookshelves/University_Physics/Radically_Modern_Introductory_Physics_Text_I_(Raymond)/12%3A_Harmonic_Oscillator/12.05%3A_Quantum_Mechanical_Harmonic_Oscillator
https://creativecommons.org/licenses/by-nc-sa/3.0
https://www.nmt.edu/academics/physics/faculty/draymond.php
http://press.nmt.edu/
http://kestrel.nmt.edu/~raymond/books/radphys/book1/book1.html

