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We now complement the above rather abstract argument, which also relied
on the assumption of large S, with a description of a very instructive and
exactly solvable model for S = 1, which is a close cousin of the Heisenberg
model in Eq.(1). The Hamiltonian for this AKLT chain, named after its
inventors Ian Affleck, Tom Kennedy, Elliott Lieb and Hal Tasaki, is 1]

Haxrr = Z Bgz ' §i+1 + é (S_; ’ §i+1)2 + %] = ZP2(§i - §i+1) (18)

1

—

where S; is a spin 1 operator at the lattice site 7, and P, projects on the
subspace corresponding to spin 2 on two adjacent lattice sites. To find the
ground state, we imagine that each link in the chain hosts two auxiliary spin
1/2 that are projected to a spin 1. As explained in Fig. 8, forming a spin
singlet at each link in the chain gives an eigenstate of the Hamiltonian with zero
energy. Since the Hamiltonian is a sum of projectors, the ground state energy
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