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Quantum Spin Systems

VBS pictures around the impurity site.
(a) The picture in the case where the ground-
state phase of the host antiferromagnetic S=1
bond-alternating chain is the Haldane phase and 
|Ji|<<J. (b) and (c) The pictures in the case 
where it is the dimer phase; (b) and (c) are, 
respectively, for |Ji|<<J and Ji → －∞. The 
solid and open circles stand, respectively, for the 
S=1/2 impurity spins and the S=1/2 variables. 
Two S=1/2 variables connected by the solid line 
form a singlet pair. Each small rectangle 
surrounding two S=1/2 variables and a large 
rectangle surrounding the S=1/2 impurity spin 
and its adjacent S=1 host spins represent, 
respectively, operations of  constructing an S=1
spin and an S=5/2 spin by symmetrization. The 
short and long arrows denote, respectively, 
S=1/2 and S=1 degrees of freedom. 
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