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Near-field nano-imaging of graphene Moiré superlattices (invited)
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Abstract: Two-dimensional materials with excellent photoresponse have presented high potential in new-type
infrared photodetection technologies. Introducing a localized field into two-dimensional infrared photodetectors
can greatly enhance their photodetection performance. An infrared detection technique is presented based on the
photothermoelectric effect through twisted bilayer graphene Moiré superlattices. The formation of the Moire
superlattice alters the Seebeck coefficient of the system and the concentration of hot carriers. Applying a high-
resolution photocurrent tip is capable of detecting photoresponse of a single Moire unit cell, thereby obtaining a
high-resolution photocurrent map of the whole twisted bilayer graphene system. This technique demonstrates the
prospect of spintronics in the field of photodetection, and provides a novel pattern for designing future single-

photon detectors.
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Fig.1 Split-gate tuning of WSe, photodetector: (a) Device schematic of

the double-gated WSe, device; (b) 2D gate map of short-circuit

current
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Fig.2 The AFM tip couples infrared light to the mTBG (Yellow or

purple area represents the Moiré domains of different stacking

configuration, respectively)
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