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Development of a method for the design of graphene nanoribbon electronic
structures by applying strain and its application to multifunctional sensors.

Suzuki, Ken
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Based on the strain-induced change in band gap of graphene nanoribbons
(GNRs), this research project challenged the development of a novel design method for GNR electronic
structures that can improve the performance and functionality of graphene devices by controlling
the band gap through a combination of GNR geometry and internal strain. As specific application
subjects of this method, experimental evaluation of test samples of strain sensors, gas sensors, and
optical sensors was conducted. The significant strain dependence of GNR electrical resistance was
confirmed, as well as the improvement of gas sensor sensitivity and the increase of photocurrent
under pseudo-sunlight irradiation by applying strain. Thus, the possibility of band gap control by
combining GNR geometrK and appropriate applied strain was demonstrated, and the usefulness of this
method in improving the performance of GNR-based sensors was confirmed.
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