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As an atomically thin membrane, graphene is a highly flexible material, a property that

provides the opportunity to use strain engineering to control its electronic properties.

Wrinkled or rippled graphene, either suspended or on a substrate, reveals inhomogeneous

charge distributions originated by underlying strain fields. Scanning tunneling microscopy



(STM) measurements on deformed samples demonstrated electron confinement with

peculiar charge distributions that break sublattice symmetry. 

The phenomena that differentiate carbon atoms in each unit cell results in local valley

currents with application in the field of valleytronics, i.e., the manipulation of the valley

degree of freedom for electronic purposes. Because valley filtering properties in these

structures are highly dependent on the type of deformation considered, we identified the

relevant factors determining the optimal operation and detection of valley currents. We

showed that extended deformations such as folds, in addition, to confine charges, also serve

as electronic waveguides, a phenomenon confirmed by transport measurements. However,

designing proper geometries is not enough to isolate valley states fully embedded in the

continuum that makes graphene a semimetal. 

We proposed that an external magnetic field makes it possible to separate these states from

the continuum and provides the flexibility of positioning them at different locations in the

sample, as observed in experiments. 

More exciting is the possibility of developing band structure engineering protocols by

designing substrates able to induce specific strain patterns. Results from our recent studies

on supported and suspended samples exemplify these effects. For samples supported on

regular arrays of deformations, we observe features characteristic of moire structures in

images of electronic charge distributions. These systems exhibit narrow bands at low

energies reminiscent of those observed in twisted bilayer structures, suggesting the

possibility for the emergence of novel correlated physics in single graphene membranes.

Suspended samples driven by periodic time-dependent deformations exhibit gaps in the

band structure at energies determined by the frequency of the drive and amplitudes set by

strain parameters. 
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