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Dynamical Structures in Hole-doped 1D Quantum Spin Chains
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Nd2-xCaxBaNi05

Spin and hole dynamics in one-dimensional (1D) quantum spin chains were
investigated by means of pulse neutron inelastic scattering technique. The large and high quality
single crystals of Nd2-xCaxBaNiO5 known as a hole-doped 1D Haldane system were grown by floating
zone method. Three different hole content, namely x=0, 0.035 and 0.1, were used for neutron
experiments. Using high energy neutrons, the entire dispersion curves in the Brillouin zone has been

ovserved including Haldane gap at the zone center. Also, new states being relevant to the
hole-doping appear below the Haldane gap, and they show incommensurate structure centered at the
zone center. This is closely related to the motion of the doped holes. It is also noted that the
observed dynamical structures are very much similar to that is observed in high-Tc superconductors,
where the dynamical motion of the arrangement of spins and holes play an essential role to realize

the superconductivity.
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