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Superconductivity and multiferroics in Fe-based ladder materials
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By using several complementary experimental probes, we have elucidated the
electronic properties of iron-based ladder compounds. It is found that the 3d electrons of Fr irons
exhibit a variety of magnetic and orbital orders due to the low dimensionality, multi-orbital
nature, and strongly correlated electron effects. Fluctuations of the stripe-type magnetic
order/ferro-type orbital order is responsible for the formation of superconductivity, while
block-type magnetic order/propeller- type orbital order shows the multiferroic phenomena.
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