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A 2D lattice system of two identical particles with
interactions up to next-to-neighboring sites
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We consider the lattice Schr\”odinger operator Hγλµ(K) associated with a system of two identical particles
on the two-dimensional square lattice Z2. It is assumed that the center-of-mass quasimomentum K equals
zero and that the particles may interact with each other either on-site or on the first and second nearest
neighbouring sites in the lattice. These interactions have magnitudes γ, λ and µ, respectively. We study the
discrete spectrum of parts of the operator Hγλµ(0) in its certain reducing subspaces (the fermion subspace
and a part of the boson subspace). We partition the corresponding (λ, µ)- and (γ, λ, µ)-parameter sets into
connected components such that, in each component, the involved part of the HamiltonianHγλµ(0) has fixed
numbers of eigenvalues below the bottom of the essential spectrum and above its top.
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