
Answer on Question #74740, Physics / Quantum Mechanics | 

Determine the commutator Lz Ly.  

Solution: 

[𝐿𝑧 , 𝐿𝑦] = [𝑥𝑝𝑦 − 𝑦𝑝𝑥, 𝑧𝑝𝑥 − 𝑥𝑝𝑧] = [𝑥𝑝𝑦, 𝑧𝑝𝑥] − [𝑥𝑝𝑦, 𝑥𝑝𝑧] − [𝑦𝑝𝑥, 𝑧𝑝𝑥] + [𝑦𝑝𝑥, 𝑥𝑝𝑧]

= 𝑧𝑝𝑥[𝑥, 𝑝𝑥] − 0 − 0 + 𝑦𝑝𝑧[𝑝𝑥, 𝑥] 

Remembering that [𝑥, 𝑝𝑥] = −[𝑝𝑥, 𝑥] = 𝑖ℏ, we obtain 

[𝐿𝑧 , 𝐿𝑦] = 𝑖ℏ(𝑧𝑝𝑥 − 𝑦𝑝𝑧) = −𝑖ℏ𝐿𝑥 

 

Answer: [𝐿𝑧 , 𝐿𝑦] = −𝑖ℏ𝐿𝑥 
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