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Enhanced Functionalities in Quantum-Mater Heterostructures 
 
It is often said that “the interface is the de 
vice”. Nowhere is this more evident than 2D quantum materials, whose properties can only be 
meaningfully discussed when their interfaces with the substrates are clearly defined. The band gap of 
graphene provides an apt example. It is on the order of μeV while freestanding, but can reach tens of meV 
when placed on 3D topological insulator Bi2Se3. Perhaps the most remarkable example of substrate 
modulation in a 2D quantum material is the recent discovery of an order-of-magnitude increase in 
superconducting transition temperature (TC) when a single layer of FeSe is grown on SrTiO3 substrate. In 
this talk, I will highlight our recent work on UV light induced persistent superconductivity [1] and the 
determination of sign-changing d-wave pairing symmetry by quasiparticle scattering [2] in single layer 
FeSe/SrTiO3. I will also briefly summarize our earlier work on other quantum materials such as 
topological insulators, including strain tuning the Dirac states [3] and electrical detection of spin-
momentum locking [4], as well as zigzag graphene nanoribbons where electron-electron interaction opens 
a gap up to 1.6 eV [5]. Our findings reveal unique features of the van der Waals epitaxy of these quantum 
matters [6], and opportunities for tailoring their physical and electronic properties at the atomic scale 
through heterostructuring. 
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