
Quantum Physics, Course KFY/7KVAF
WS 2020/2021

Seminar 4: Angular momentum

1. Proof that the orbital angular momentum operator L̂LL = r̂rr × p̂pp is Hermitian operator.

2. Show that L̂LL× L̂LL = i~L̂LL.

3. Show that the square of the magnitude of the orbital angular momentum L̂LL
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with all L̂j (j = x, y, z).

4. Calculate commutator of the following operators:
a) components of L̂LL and position x̂,

b) components of L̂LL and a momentum p̂x operator.

5. Examine the operators below along with an appropriate given function. Determine if the given
function is simultaneously an eigenfunction of both operators. Is this what you expected?

a) L̂z, L̂LL
2
with function Y00(θ, φ) =

1√
4π

,

b) L̂x, L̂z with function Y00(θ, φ) =
1√
4π

,

c) L̂z, L̂LL
2
with function Y10(θ, φ) =

√
3
4π cos θ,

d) L̂x, L̂z with function Y10(θ, φ) =
√

3
4π cos θ.

[Hint: You can use the general angular momentum relationships:
J2Yjm = ~2(j(j + 1))Yjm and JzYjm = ~mYjm together with the information
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