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Abstract

The physical properties of ‘transition metal oxides have received much
attention for decades. The. interplay among spin, charge and orbital degrees of
freedom coupled with ‘the lattice of these materials results in interesting
phenomena. In this thesis, we performed measurements of resonant soft x-ray
scattering to investigate the electronic properties and multiferroic transitions of

guantum spin systems.

We studied the magnetic transition as well as the ground-state properties of
LiCu,O,. The results of soft x-ray scattering indicate that the spin coupling along
the c axisis essential for inducing electric polarization. We also found that CuO
exhibits a long-range magnetic ordering which is incommensurate with the
lattice for temperature between 213 and 230 K. With further cooling, an
Incommensurate-commensurate transition sets in and the commensurate

magnetic order appears.

In addition, a soft x-ray beamline was successfully commissioned for resonant
inelastic soft x-ray scattering. With this new technique, we unraveled the dd
excitations of multiferroic LiCuO, and CuO to understand their detailed
electronic structure
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