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Current Research Interests  
I am interested in phenomena observed in superconducting circuits for quantum computing and 
digital computing including: qubit coherence, quantum decohereing effects in materials, quantum-
state manipulation in circuits, and ballistic flux quanta. Related to the former two, my group studies 
quantum two-level systems (TLS) in materials that are qubit defects, by performing characterization 
with custom superconducting circuits. Recent works includes the quantitative measurement of 
individual physical TLS moments (pz) using cavity quantum electrodynamics (C-QED) and the 
random-defect maser made from TLSs. On another project, we have shown through simulation that 
ballistic flux quanta will be useful for efficient digital computing. As a result, the subfield of 
superconducting digital may experience advantages in timing. Furthermore, the gates will enable 
efficient digital computing relative to all irreversible gates, including today’s industrial-manufactured 
CMOS gates, but more immediately the impact is on superconducting digital logic. The gates, 
originally proposed by myself and another, are now under experimental study. They use long 
Josephson junctions with other circuit elements for nonlinear properties. The bit is a flux quanta and 
the state is defined as its polarity. These flux quanta are also topological solitons. The efficiency 
comes from reversible dynamics dependent on the initial states. 
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• “Asynchronous Reversible Computing” Kevin D. Osborn and W. Wustmann, Patent 
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