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The control of the Mott phase is closely linked to the spatial reorganization of electronic states. Out-of-equilibrium driving forces
often give rise to electronic patterns that are not present in equilibrium, though their nature can be difficult to discern. In this
study, we reveal the formation of nanoscale patterns in the Mott insulator Ca;RuO4. We demonstrate how an applied electric field
induces a spatial reconstruction of the insulating phase, which, uniquely upon deactivating the electric field, reveals nanoscale
stripe domains (Fig. 1). These stripes contain regions with differing octahedral distortions, which we directly observe using high-
resolution scanning transmission electron microscopy (Fig. 1). The nanotexture is influenced by the orientation of the electric field,
and it is both nonvolatile and rewritable. We also provide theoretical simulations of the charge and orbital reconstruction triggered
by the dynamic changes in the electric field, offering a clear mechanism behind the formation of the stripe phase (Fig. 2). Our
findings pave the way for the development of nonvolatile electronics that leverage voltage-controlled nanometric phases.
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