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Introduction

The macroscopic physical properties and functionalities of strongly correlated complex
oxides usually originate from and depend sensitively on microscopic Interactions, which
can be controlled by an external stimulus. In this work, LaVO,(LVO)/PMN-PT
heterostructures was fabricated by PLD to investigate the light and electric field co-
control of resistance switching. The electric-field induced strain-mediated electroresistance
response can be effectively tuned by light illumination. This, together with the electric-
field-tunable photoresistance effect, demonstrates strong correlation between the light and

the electric field, which Is essentially mediated by lattice-charge-orbital coupling.

€ Highly quality (001)-oriented epitaxial L\VO thin film.

& The resistance evolution in the LVO film is induced by the
electric-field-induced lattice strain in the PMN-PT substrate.
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€ The resistance increases with
decreasing temperature.

€ The in-plane tensile strain
Increases the film resistance.

€ The resistance decreases with
light illumination.
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Electric-field contr-

€ The negative photoresistance
(PR) Increases In magnitude as
temperature decreases.

€ The polarization is rotated from
the P~ to the P/ state, and the
magnitude of the PR Is enhanced
considerably, especially at low
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& The resistance exhibits the photoinduced relaxation
character with the light on and then restores the original
value after the light is off.
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€ Four nonvolatile resistance switching of the LVO film can
be achieved by a sequence of pulse electric fields.

switching from the P~ to the P/ state.
lar patterns, signaling that the ferroelastic domain

2 a2 unique approach to realize multifield tuning of
a functionality (e.g., a light sensor) in nonvolatile
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