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PHYS3701 Intro QM | S24 Quiz #9 11 Apr 2024

You have fifteen minutes to complete this quiz. You may use books, notes, or computers you
have with you, but you may not communicate with anyone other than the instructor.

Write your solution on this page, plus the back if necessary, and additional sheets
if absolutely necessary. You must show the steps of your solution.

Prove that L x L = ihL where L is the orbital angular momentum operator. You will get full
credit if you prove this is true component by component. For 50% extra credit, prove it using
(with the usual summation convention) (fY X g)z = €;j1A; By, and writing the components of
L as L; = €iirjpk, of course being careful to choose summation indices that do not clash.



PHYS3701 Intro QM | Quiz #9 Solution

Prove that L x L = ihL where L is the orbital angular momentum operator. You will get full
credit if you prove this is true component by component. For 50% extra credit, prove it using
(with the usual summation convention) (A x B); = €;;;A; By, and writing the components of

L as L; = €iirjpk, of course being careful to choose summation indices that do not clash.

This is very simple if we just look at it by individual components. For example, with the
z-component

(L x L) =L,Ly—LyL, = Ly, L] = iAL.

and similarly for the z- and y-components.

It is not hard to do this with the summation convention for all three components at once.
(E X Ij)l = €jul;Ly
= €jk€imnTmPnCkiqT1Pq
€kij€klg€imnTmPnTPq
(03104 — 0ig0j1) €jmnTmPnTiPq
= €mnTmPnTiDj — €jmnTmPnTiDi
= €jmnTmPn(TiDj — TDi)
= €jmnTmPnlri, Pj]
= €jmnTmPn tho;;
1h€immnTmPn

thL;



