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AbstractAbstract

Electric-field control of phase transformation with ion transfer is of great interest in

materials science with enormous and important practical applications, such as

batteries, smart windows, fuel cells, etc. Although increasing the number of the

transport ion species and the corresponding controllable crystalline phases can

greatly enrich the material functionalities, studies have so far targeted mainly on the

evolution of only single ionic species (e.g. O<sup>2-</sup>, H<sup>+</sup> or

Li<sup>+</sup>, etc.). In this talk, I will report our recent progress on the reversible

and nonvolatile electric-field control of dual-ion (O<sup>2-</sup> and

H<sup>+</sup>) phase transformation associated with the discovery of the exotic tri-

state electrochromic and magnetoelectric effects. These findings open up new

opportunities for the electric-field control of multi-state phase transformation with

novel crystalline structures and rich functionalities.
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