Problem 3: Identical particles (10 pts)

Two non-interacting particles of mass m are trapped in a l-dimensional
infinite box of length L situated between z = 0 and « = L. (In the cases
you are considering fermions, assume them to all be spin up.)

(a) [1 points] Write down the single particle energy eigenvalues and wave-
functions.

(b) [1 points] Write down the energy eigenvalues and wavefunctions for
two distinguishable particles. Label the states by n for particle 1 and
ng for particle 2.

(c) [2 points] An energy measurement of the two identical particle system
yields E = h%x?/mL?. Write down the state vector/wave function of
the system.

(d) [2 points] Suppose instead the energy of the two identical particle
system is measured to be E = 5i%n?/mL?. What is the wave function?
Hint: there are two possibilities.

(e) [2 points] Show that the fermion state you found in part (d) is an
eigenfunction of the Hamiltonian, with the appropriate eigenvalue.

(f) [1 points] Write down the wavefunction for two identical spin-up fermions
in the ny = 2 and ng = 2 state.

(g) [1 points] If instead you had three particles in the orthonormal states
W1, ¥y, and V3, construct the three particle state for identical fermions.
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