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Electrostatic gate tuning of quantum properties has been the key of mesoscopic physics. Especially, 

when the thickness of a system become negligible (i.e., the 2D limit), Coulomb screening is strongly 

suppressed and thus gate tuning can directly affect/shift its Fermi level, leading to a tremendous variety 

of emerging phenomena. 

In this talk, we will first go through our previous works on quantum properties of the 2D materials/h-

Boron-Nitride nano-hybrid systems.[1-2] Our recent studies on the electro-static gate tuning of an 

intrinsic ferromagnetic semiconductor in the 2D limit will also be discussed.[3] We expect that artificial 

nano-hybrids and their quantum properties can be expanded into many research areas that are important 

for both fundamental studies and future applications. 
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Zheng Vitto Han got his PhD in nanoelectronics at Néel Institute, and is now a research professor at the 

Institute of Metal Research, CAS in Shenyang, China. Dr. Han has been utilizing nanoFab together 

with artificial staking methods to study the interfacial coupling of low-dimensional materials such as 

graphene and superconducting nano-dot arrays, MoS2, and two-dimensional magnetic semiconductors, 

etc. He has revealed a series of exotic physical properties of such systems, with the related works 

published in Science, Nature Physics, Nature Nanotechnology and other journals. 


