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Self-reconstruction ability in electronic materials
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We attempted to find a mechanism to modulate the state of 2D semiconductor materials by incorporating

spontaneous processes exhibited by chemistry techniques. The target materials are a group of layered materials that are

currently being studied around the world. 2D semiconductor materials are usually isolated on a substrate to make devices.

However, once isolated, the property of the crystal is determined. In addition, the relative positional relationship with the

surrounding crystals remains intact. In this study, we tried to open up research on a group of 2D semiconductor materials

having a framework for changing the state spontaneously. We developed two major research findings. The first one is

a process of applying ultrasonication. The application of ultrasonication makes the “self-removal” of bulk crystals,

leaving a single layer of 2D semiconductor materials on the substrate. We also discovered a phenomenon in which

2D semiconductor crystals bend “spontaneously” over time when in contact with organic materials, which leads to

high luminescence functionality.
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Fig. 1 Crystal structure model of MX,; (M = Mo, W and X =
S, Se).
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Fig. 2 (a) A representative microscope image of the exfoliated
MoS;. (b) Isolation of a monolayer by the sonication-based
method.
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Fig. 3 (a) The structure of the paraffin treated monolayer MXo.
(b) Photoluminescence spectra for the original and paraftin
treated. The factors of the enhancement for WS;, MoS,, WSe,
and MoSe; are 55, 215, 9, and 50, respectively.
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Fig. 4 Time-lapse microscope images for the paraffin
treatment on a monolayer MoS, adjacent to a bulk flake.
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