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Solution #6

Question A:

Consider two identical spin-12 fermions in an external harmonic oscillator potential. There

is no interaction between the fermions. Write down the eigenstates of the energy for the first

three lowest energy states. Make sure you include all states with the same energy.

Solution:

For particles in harmonic oscillator potential, the eigenstates are given by:
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Thus, from simple calculus, we know the first three lowest energy states. They are:

Ground state, E = E0 + E1 = 2~!, =

1p
2
[ 0(~r1) 1(~r2)�  1(~r1) 0(~r2)]

First excited state, E = E0 + E2 = 3~!, =

1p
2
[ 0(~r1) 1(~r2)�  1(~r1) 0(~r2)]

Second excited states1, E = E0 + E3 = 4~!, =

1p
2
[ 0(~r1) 3(~r2)�  3(~r1) 0(~r2)]

Second excited states2, E = E1 + E2 = 4~!, =

1p
2
[ 1(~r1) 2(~r2)�  2(~r1) 1(~r2)]

Question B:

See Gri↵ths 5.31

Solution:

From Eq. 5.113,
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Question C:

See Gri↵ths 5.32

Solution:
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