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研究項目簡介： My research has primarily been exploring the frontier of physics in novel materials systems by advanced materials preparation techniques.  During my earlier tenure in Bell Lab Physical Research over 22 years, the representative work encompassed nanophysics of nanoclusters generated from a seeded cluster beam, and metallic superlattices by inventing metal molecular beam epitaxy (MBE) in 1981- 1986. The pioneer work on synthetic rare earth magnetic superlattices demonstrated for the first time the modulation effect of magnetic properties by artificial layering, and incubated the first concept of “spintronics”. Subsequent work by other researchers have discovered the Giant Magneto-Resistance (GMR) effect, and that led to a broad range MR applications now impacted the entire magnetic read/storage industry.  

  From 1987 to 1992, I have conducted research on high temperature superconducting perovskite oxide films by inventing oxide molecular beam epitaxy.  The ability to produce single crystal superconducting films has paved new ways of probing anisotropic superconducting properties in layered Cu-oxides, and developing Josephson-coupled devices for superconducting electronics.  

  From 1993 till now, my interest has shifted toward high dielectric constant () oxide materials for nano electronic/photonic applications.  For instance two new transparent conducting oxides were discovered for modern display and electro-optical devices.  During last eight years, a major effort was devoted on several high  dieletric film synthesis for wireless communications and next generation DRAMs.  One recent research focus is identifying new high  dielectrics as alternative gate oxide in Si CMOS scaling. The discovery of a mixed oxide for compond semiconductors passivation demonstrated for the first time the long sought GaAs-based MOSFETs, now considered as the viable technology replacing Si CMOS in the future.  Another new program undertaken lately in my group is the spintronics research to study dilutely doped magnetic oxides based on high  dielectrics materials, and spin injection and spin dynamics in half metal/compound semiconductor based spin LED and spin- FET devices. 
相關課程：量子力學、固態物理導論、固態物理、奈米物理特論

其他： The group meetings are held regularly in three subgroups : high  dielectrics and characterizations, Si and GaAs based CMOSFT devices, and spintronics. 
