Appendix A

Unitary decomposition for a one plus
two-body Hamiltonian for spinless

fermions

Let us consider a system of m fermions in N sp states with a (1+2)-body Hamilto-
nian H = k(1) + V(2) where h(1) = }_; €; f1; and V(2) is defined by the two-body matrix
elements Vjjx; = (kl (V@) |ij ) With respect to the U(N) group, the two-body in-
teraction V(2) can be separated into scalar (v = 0), effective one-body (v = 1) and

irreducible two-body (v = 2) parts. Then, we have [Ch-71,Ko-01a],
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Vi = Vi V-2 ).

v;.‘;;% = Vijik— (N=2)"1; for j#k,

Viﬁ% = V;ji for all other cases.
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Similar to Eq. (A1), the k(1) operator will have v = 0,1 parts,
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Then the propagation equations for the m-particle centroids and variances are,
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