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1 Orbital angular momentum states
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2 Constructing spherical harmonics

Consider the various angular momentum states |1, m) for m = —1,0,+1,
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L-Y11(8,¢) =0.

a) Show that
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b) Determine an expression for Y1 5(6, ¢).
¢) Determine an expression for ¥ 1(8, ¢).

d) Determine expressions for the angular probability densities for each and use these to
describe the regions in which a particle is most likely to be located.
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3 Quantum particle on a ring
A quantum particle on a ring has Hamiltonian

1
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where I has units of moment of inertia.

a) List the energy eigenstates of the system and the associated energies, Create an encrgy
ladder diagram for the system.

b) Are the energies degenerate or not?

c) List the possible frequencies of electromagnetic radiation which could be emitted from
such a system.
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