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1) Two particles are in a one-dimensional well of width a. (a) If the particles
are identical bosons with no ”spin”, what are the energies of the ground state
and first excited state and what is the degeneracy of each of these states?
What is the first excited state wave-function written using the one-body
particle-in-a-well eigenstates? If there is more than one possible first excited
state, pick one and tell me which one you are picking. (b) Same problem for
two identical fermions with no spin.



2) Two spin-1 bosons are confined to a sphere of radius a. (a) What is the
ground state wave function ψ(r1, r2, s1, s2)? Show the radial, angular and
spin parts of the wave-function, and since there are many possiblities you
must pick one. What is the degeneracy of the ground state? (b) If the
interaction δH = bS1 · S2, with b positive, is added, the ground state level
is split into many levels. What are the energies of these levels and what
quantum numbers label them?



3) Four electrons are confined to a sphere of radius a. In addition to the
confining interaction the interaction δH = bL · S is added. (a) If b > 0
what is the ground state? Give the shell configuration and a complete set
of allowed quantum numbers of your choice to define the ground state. (b)
Same as (a) for b < 0.


