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These are eigenstates if the shell is at most half full!







sd-shell with 0d5/2,0d3/2, and 1s1/2



• SUSY QM tells us the partner Hamiltonians B+B- and B-B+ have the
same energy spectra except the extremal (usually ground) state.

• In this case the partner Hamiltonians happens to be identical, so
this supersymmetry connects the particle and hole states.





Bethe ansatz

Exact solution with two non-degenerate levels j1 and j2



Exact solution with
j1=3/2 and j2=5/2



What is next?

• We have an exact solution of the s-wave pairing
problem with two non-degenerate orbitals in terms of
the solutions of the Bethe ansatz equations. This
problem is of course diagonalizable in an SU(2) x SU(2)
basis.

• It seems to be very difficult to generalize the Bethe
ansatz method to the case of three non-degenerate
orbitals. (Of course this problem is also diagonalizable
in an SU(2) X SU(2) X SU(2) basis).

• The Bethe ansatz method is generalizable to at least
some d-wave pairing situations.



Talmi’s conditions for exact solutions:

Hamiltonian with at most
2-body interactions Doubly-magic core

Note the suggestion of an algebraic structure. In fact, Ginocchio
model satisfies these double commutators. Can we generalize the

Bethe ansatz method if we have an algebraic framework?



The answer is YES!

Gaudin algebra
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Gaudin algebra

Change these with the generators of the new algebra



The answer is YES!

Change these with the generators of the new algebra

Find the new infinite 
algebra

Write the new H in analogy
with the Casimir 




