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spin-orbit interaction in quantum Hall systems--its
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Abstract

In this work, we investigate two-leg spin ladders. As is well known, if the next nearest neighboring
couplings are considered, there are two phases existing in this model: Haldane phase and Rung-singlet (RS)
phase. However, O. A. Starykh et. al. proposed that there should be another phase, called columnar dimmer (DC)
phase, lying between the Haldane phase and the RS phase. We firstly calculated the dimer order parameter to
detect the existence of the DC phase. We found that the order parameter disappears in the thermodynamic limit.
We also proved the inexistence of the DC phase in other indirect ways. Through careful transition analysis on
rung spin correlations, string correlations and the gaps, we inferred that only a phase boundary does exist in the
model with the entire parameter range, but not two. Therefore we concluded that the DC phase is not present in

the two-leg spin ladder.
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