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Due to the recent development in oxide thin film fabrication, atomically controlled 
heterostructures of transition-metal oxides have become available. Novel electronic structures 
such as the metallic state between Mott and band insulators [1] are expected to appear at the 
interfaces of such structures. In this work, we have performed a photoemission study of interfaces 
between a band insulator LaAlO3 (LAO) and a Mott insulator LaVO3 (LVO) using hard x rays (~ 
8 keV) at BL-29XU of SPring-8. We have 
studied LAO (3ML)/LVO (50ML), LAO 
(3ML)/LVO (3ML)/LAO (30ML), and thick 
LVO (50ML) grown on SrTiO3 (STO) substrates. 
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Fig. 1: V 3d band photoemission spectra 
of LaAlO3/LaVO3 heterostructures and 
a LaVO3 thin film. 

A Mott-Hubbard gap of LVO remained 
open at the interface between LAO and LVO as 
shown in Fig.1, indicating that this interface was 
insulating unlike the LaTiO3/STO interfaces [1]. 
The value of the gap of LAO(3ML)/LVO(50ML) 
was almost the same (~ 100 meV) as that of thick 
LVO(50ML), while that of 
LAO(3ML)/LVO(3ML) was much larger (~ 400 
meV) due to the energy shift of V 3d band. We 
found from V 1s and 2p core-level 
photoemission spectra that the valence of V in 
LVO were partially converted from V3+ to V4+ 
and V5+ at the interface.  
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