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Nanofluidics: Exploring New Frontiers 

In this talk, I will introduce two novel types of nanofluidic platforms. The geometry of the first nanofluidic 
platform combines the benefits of reduced sensing regions typically seen in 2D material nanopores with the 
asymmetric geometry of capillaries, resulting in ionic selectivity, stability, and scalability. The proposed na-
ture-inspired growing method provides a flexible nanopore platform for various nanofluidic research applica-
tions, such as biosensing, energy science, and filtration technologies. 
The second nanofluidic platform with a large entrance asymmetry is designed for in-memory processing, 
which can be mass-produced and behaves as performant memristive charge threshold switches with discon-
tinuous current-voltage characteristics. The device's performance and reliability enabled the building of a 
logic circuit composed of two interactive ionic channels and an electronic resistor, which opens the way to 
the design of nanofluidic neural networks for brain-inspired ionic computations. 
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