


CHM 305 The Quantum World
Lecture 9: The Harmonic Oscillator

McQuarrie Ch. 5



• The rules for quantum measurements and about 
“wavefunction collapse”

• Trade-offs in uncertainty between knowing a free 
particle’s momentum and position

• The variance and standard deviation as metrics 
for the uncertainty of a measurement

• Heisenberg’s uncertainty principle

• Consequences for operators that do and do not 
commute

Last time we discussed the uncertainty principle



Road map for today’s lecture…

• Briefly lay out what we know about the 
classical harmonic oscillator

• Introduce the quantum harmonic oscillator, 
and its relevance to molecular vibrations

• Write down the Schrödinger equation for this 
system, and examine the resulting 
wavefunctions and energy eigenvalues

• Learn about some nice properties of these 
wavefunctions 



Practice Problem #1: quantum HO solutions



Practice Problem #2: Even and odd functions



https://en.wikipedia.org/wiki/Molecular_vibration
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