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Terahertz near-field microscopy study on the strain
effect of graphene bubbles

LI Xingyu, HU Yuhong, JIN Zuanming, YOU Guanjun
(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China )

Abstract: In this paper, terahertz scattering-type scanning near-field optical microscopy (THz s-
SNOM) was used to test the terahertz near-field response of graphene bubbles, and the strain effects
of single-layer and few-layer graphene bubbles in the terahertz band were analyzed. The results of
terahertz near-field microscopy showed that the near-field signal amplitude of the single-layer
graphene bubbles strain region were weakened, while the near-field signal amplitude of the
graphene bubbles with few layers (layer = 2) were enhanced. This strain effect is attributed to the
difference in the electron coupling and transport characteristics between the layers of single-layer
and few-layer graphene under strain. This study provides an important basis for understanding the

strain effect of graphene in the terahertz band and its application in terahertz functional devices.
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Fig. 1 Graphene bubble preparation process, three-dimensional morphology of bubble and schematic diagram of THz s-SNOM
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Fig. 2 Floor plans, 3D topography diagrams, cross-sectional views, and normalized bubble profiles of graphene
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Fig.3 Differences in near-field signals between single-layer and double-layer graphene strain bubble regions
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Fig. 4 Variations in near-field signals of single-|
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Fig. 5 Normalized trends of strain and near-field signals in multilayer and single-layer graphene bubbles
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Fig. 6 The effect of the real and imaginary parts of the conductivity on the polarizability
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