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Study in the successive transition of the charge-ordering phase in electron
ferroelectrics
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This research explores "electron ferroelectrics,” exhibiting electric
polarization from electron redistribution without ion displacement, promising ultra-low-energy and
high-speed applications The study aims to understand their origin and functions in rare-earth
double-charge iron oxides (RFe204), particularly verifying that competing d-electron interactions
drive electron stripe structures. Experiments on high-quality YFe204 crystals and films revealed
precise control of polarization domains using short pulses, leading to a low-energy memory function
superior to existing MRAM. Other findings include observing polarization hysteresis, a giant
magnetostrictive effect in non-magnetic regions linked to spin fluctuations, and analyzing charge
order melting by laser irradiation on distinct electronic and phononic timescales. An unknown phase
transition near 300K was also identified. These results deepen the understanding of electron

ferroelectricity and its potential applications.
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