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Proving experimentally "Colossal proximity of ferroelectric polarization”

Yukio, Watanabe
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Textbooks teach that the application of electric field above a threshold
between a pair of electrodes orient spontaneous polarization. In this study, such orientation was
world-first discovered in electrodeless regions. For this, adsorbates need to be removed from
surfaces, conventionally through high-T annealing in UHV. Because such annealing creates defects, we

use atomic oxygen at RT in UHV and obtain atomically flat surface where defects are substantially
removed. Under some conditions, spontaneous polarization aligned reproducibly in a macroscopic
region of free surface far from electrodes where field from electrodes are negligible. Through
measurements of macrospcopic and nanoscopic polarization and conduction, we show that this
phenomenon, which we call macroscopic proximity effect, exists and propose a mechanism through ab
initio calculations and finite element method analyses.
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