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The stationary states of the infinite square well are
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where the well extends over the interval x ∈ [0,a].
The momentum operator is
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and we’ve seen that its eigenvalues are continuous in the case where we’re
considering an infinite interval. What happens if the interval is finite as in
this case?

We can check the eigenvalue condition directly:
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Thus ψn is not an eigenfunction of momentum, since the momentum
operator doesn’t yield the original wave function multiplied by a constant.

The mean momentum is zero since it is
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This means that the momentum is equally likely to be in either direction.
The magnitude of the momentum is a constant, since this is a state with
fixed energy, and |p|=

√
2mE = nπ h̄/a.


