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However, since our hidden symmetry is always Z, x Z, , the ground states which
break the hidden symmetry can be divided into only four classes. For § = 1, the
fourfold degeneracy implied by hidden Z, x Z, symmetry breaking just corresponds
to the fourfold degeneracy of the VBS states on a finite open chain. In contrast, for
§ > 1, the hidden Z, x Z, symmetry cannot completely specify each of the (S + 1)2-
fold degenerate ground states of the VBS model. This fact suggests the possibility
that there is another hidden symmetry, but we still do not know any such extended
symmetries.
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