
Momentum Eigenstates of the Free Particle Handout

The momentum operator is p̂ = −iℏ ∂
∂x

.

1. Write down the momentum eigenvalue equation.

Solution

p̂ |p⟩ = p |p⟩

p̂ ψp(x) = pψp(x)

−iℏ ∂
∂x
ψp(x) = pψp(x)

2. Solve for the momentum eigenstates.

Solution

−iℏ ∂
∂x
ψp(x) = pψp(x)

∂

∂x
ψp(x) =

ip

ℏ
ψp(x)

→ ψp(x) = Aeipx/ℏ
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