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Abstract: We prove that for any finite set of generalized valence bond solid (GVBS)
states of a quantum spin chain there exists a translation invariant finite-range Hamil-
tonian for which this set is the set of ground states. This result implies that there are
GVBS models with arbitrary broken discrete symmetries that are described as com-
binations of lattice translations, lattice reflections, and local unitary or anti-unitary
transformations. We also show that all GVBS models that satisfy some natural con-
ditions have a spectral gap. The existence of a spectral gap is obtained by applying
a simple and quite general strategy for proving lower bounds on the spectral gap
of the generator of a classical or quantum spin dynamics. This general scheme is
interesting in its own right and therefore, although the basic idea is not new, we
present it in a system-independent setting. The results are illustrated with a number
of examples.

Table of Contents

1. Introduction and Statement of the Main Results 566
2. Lower Bounds for the Spectral Gap - A General Strategy 571
3. Some Basic Facts on Pure GVBS States 577
4. The Intersection Property of GVBS States 580
5. Existence of GVBS Interactions: the Proof of Theorem 1 588
6. Existence of the Spectral Gap: the Proof of Theorem 2 590
7. Examples, Counterexamples, and Open Problems 594

Acknowledgements 603
References 603

Copyright © 1994 by the author. Faithful reproduction of this article by any means is permitted for
non-commercial purposes.


