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We have built a unique molecular beam epitaxy (MBE) system for atomic-layer 
(‘digital’) deposition of complex oxides, and developed the technology to synthesize 
single-crystal films of various oxides (cuprates, nickelates, bismuthates, etc.) with rms 
surface roughness in the range 0.1-0.5 nm. We have synthesized hundreds of 
heterostructures (multilayers and superlattices) with atomically perfect interfaces, and 
fabricated a variety of devices including SIN, SIS, and SNS junctions. These have 
already enabled some noteworthy insights into the basic physics of high-temperature 
superconductivity (HTS).1-3 

In this talk, I will review our most recent experiments (XRD, AFM, TOF-ISARS, 
HRTEM, transport, resonant X-ray scattering, ultrafast RHEED, etc.) on such films and 
heterostructures. We have been rewarded with a couple of exciting discoveries. One is 
colossal photo-induced expansion - an unambiguous proof of strong coupling of in-plane 
charge excitations to out-of-plane lattice vibrations.3 Another is interface 
superconductivity with Tc > 50 K in bilayers where neither of the two building blocks is 
superconducting per se.4 
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