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Breakdown of Fermi liquid behavior in the two-dimensional limit 

of metallic quantum well states of strongly correlated oxides 
 
 
The extraordinary physical properties of strongly correlated electron systems are usually found in the 
neighborhood of a quantum phase transition. A typical example is the ubiquitous formation of a 
superconducting dome surrounding the quantum critical point in the phase diagram of unconventional 
superconductors. Therefore, the control of quantum criticality is a key strategy to creating these 
extraordinary physical properties. Here, we report the success in controlling the quantum criticality by the 
dimensional crossover occurring in metallic quantum well (QW) structures of strongly correlated oxides [1]. 
With reducing layer thickness to the critical thickness of metal-insulator transition [2-4], crossover from a 
Fermi liquid to a non-Fermi liquid has clearly been observed in the metallic QW of SrVO3 by in situ angle-
resolved photoemission spectroscopy. Non-Fermi liquid behavior with the critical exponent α = 1 is found 
to emerge in the two-dimensional limit of the metallic QW states, indicating that a quantum critical point 
exists in the neighborhood of the thickness-dependent Mott transition. These results suggest that artificial 
QW structures provide a unique platform for investigating novel quantum phenomena in strongly 
correlated oxides in a controllable fashion. 
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