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Angular Momentum
Part Il. Basic commutation relations
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Angular momentum

Now we derive the key commutator identities
of the angular momentum operator, using the
tools introduced in Part I.

You should work through these yourself. | will
outline the steps.



First let’s recall the definition of the angular momentum operator
L=rxp= h"XV—eL qu.eulzpw

Everything we do in this part requires just the use of the fundamental
“uncertainty principle” commutator
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pj, k] = pjTr — TP = Ok

Try a simple application of this!



First let’s recall the definition of the angular momentum operator
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Everything we do in this part requires just the use of the fundamental
“uncertainty principle” commutator

o ] e e e an _ h
pj, k] = PjTr — TRP; = TO0jk

Try a simple application of this!
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Now let’s calculate [Lg, 23] = Loxp — 25 L,
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L =17Xx P = ?7 XV = eiLi — 76uv'we-u-L-vp'w

pj,s k] = pjxr — TKp; = %5]';; [Zapj, Tk] = %5]';;-’11(1

Now | recommend that you pause and work out the following identities:

(La, py| = ihéapepe
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[La§ Lb] = thegpeLe I_: X L = Ihl_: QUANTUM!

[Lz',LQ] =0 | where L?* = L;L;




