Stationary states of the harmonic oscillator

wave functions probability distributions

llf1 : L/'\ O
'_H\A "= Harmonic oscillator
classical "
S [imite potential gmd ,
wavefunctions | | 'lp
0

source: 230nsc | .phy-astr.gsu.edu/hbase/quantum/hosc7.html



Stationary states of the harmonic oscillator

Classical limit
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beculiar features

* the probability of finding
the particle outside the
classically allowed range is
non-zero

* the quantum position
distribution is unlike the
classical distribution

classical oscillator
with same energy
whereas spends least time
at center where its
velocity is largest

quantum oscillator
in the ground state
most likely found
at center



Stationary states of the harmonic oscillator

successively higher excited states
“approach” the classical probability distribution

for successively higher states...
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2) if you average over the bumps,
the quantum probability looks
more and more like the classical
probability




