Phase transition induced by magnetic field in a two-leg spin-ladder system
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Recently, a successive phase transitions induced by magnetic field has been observed in BiCu,POyg
[1]. The experimental study claims that a magnetic anisotropy is an origin of this interesting
phenomenon. The existence of the magnetic anisotropy can be confirmed by a splitting of the
triplet excitation observed in inelastic neutron scattering experiment without magnetic field [2].
Thus, we numerically study magnetic excitations in a frustrated two-leg spin-ladder system, in
which all magnetic exchange interactions, i.e., the nearest-, next-nearest-neighbor sites in the leg
direction, and the nearest-neighbor sites in the rung direction, are antiferromagnetic [3]. This is a
minimal model describing a low-dimensional quantum spin compound, BiCu,POg [4,5]. The
dynamical density-matrix renormalization-group method is used to calculate the excitation
spectrum in the incommensurate rung-singlet phase without magnetic field [1]. We show a
splitting of the triplet excitation, which is experimentally observed, with respect to magnetic
anisotropy of the exchange interaction in the rung.

In addition, we study the successive phase transitions induced by magnetic field. Two ground-
state phases emerge with magnetic field both longitudinal and perpendicular to the leg directions.
Therefore, the two phases may occur without magnetic anisotropy. First, we discuss the phase
transitions by using density-matrix renormalization-group method without magnetic anisotropy. In
addition, we mention effects of anisotropy on phase transitions induced by magnetic field.
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