Half-Odd Integer Spin Chains
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Half-Odd Integer Spin Heisenberg Antiferromagnet Chain

Lieb, Schultz and Mattis Theorem [3]

Consider the Heisenberg antiferromagnet (J>0) on a chain,
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where N is even. For half-odd integeger spins e.g., S=1/2,3/2,..., there exists an excited state with energy that vanishes as
N — oco.
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Majumdar-Gosh Model
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Fic. 1. Eigenvalues of — H’ for 4 spins as functions of «. The
small circle denotes a doubly degenerate level. Spins of the levels
are also indicated.

Magnon Excitations
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More general LSM theorem (%)
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Consider a quantum spin chain with and a short-ranged Hamiltonian that is invariant under translation and time-
reversal. Then it can never be the case that the corresponding infinite volume ground state is unique and accompanied by a

nonzero gap.
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