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Abstract. Haldane predicted that the isotropic quantum Heisenberg spin chain
is in a “massive” phase if the spin is integral. The first rigorous example of an
isotropic model in such a phase is presented. The Hamiltonian has an exact
SO(3) symmetry and is translationally invariant, but we prove the model has a
unique ground state, a gap in the spectrum of the Hamiltonian immediately
above the ground state and exponential decay of the correlation functions in
the ground state. Models in two and higher dimension which are expected to
have the same properties are also presented. For these models we construct an
exact ground state, and for some of them we prove that the two-point function
decays exponentially in this ground state. In all these models exact ground
states are constructed by using valence bonds.
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