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Abbreviated abstract: Here I will discuss our novel anisotropic wet etching method that allows

scalable fabrication of TMD metamaterials with atomic precision, combined with traditional

nanolithography techniques. [1] We show that TMDs can be etched along certain

crystallographic axes, such that the obtained edges are atomically sharp and exclusively

zigzag-terminated. This allow us to fabricate interesting hexagonal nanostructures of predefined

order and complexity, including few nanometer thin nanoribbons and nanojunctions.
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TMDC: Transition Metal Dichalcogenides (vdW materials)

MoS2 mineral rock 

M (Metal): Mo, W, Ta …
X (Chalcogen): S, Se, Te … MX2: Key properties:

• Excellent platform for
light-matter interactions

• 15-20% absorption at room T!
• Monolayer, thickness <1nm
• Interesting exciton physics
• Relatively stable
• Relatively simple to fabricate
• Existance of trions!

Unique physical and chemical properties, including: 
• Semiconducting (excitonic) property
• Optical (high absorption)
• Availability of reactive sites for redox reactions

etc.,
• Multifuncational 1D zigzag edges
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How do we create exclusively ”multi-functional zigzag edges” in TMDCs?

Exfoliation and Transfer
Nanolithography:
EBL, FIB etc.,

Wet-etching

Circular: mixture of armchair and zigzag Hexagonal: Only zigzag edges TEM and EELS study: Only zigzag edges
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