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In addition to extensive fabrication and characterization experience, I am well versed in computational methods that enable more so-
phisticated data acquisition, data analysis, and numerical simulation techniques than are possible with conventional software products
used in laboratory environments. My research efforts have focused on magnetic dynamics in nanostructures, both from an applications
standpoint and in the interest of better understanding the physical phenomena that we will rely on in next generation devices. I have
leveraged these skills to win new programs and in my experience as a principal investigator.

Current Research Interests
« Cryogenic magnetic memories for superconducting computing applications utilizing novel magnetic RAM technologies such as
multi-polarizer spin valves and three-terminal devices driven by the spin-Hall effect.
o Disruptively fast simulation methods for modelling nonlinear magnetic microwave devices.
« Magnetic/superconductor heterostructures and their potential applications.
o Superconducting hardware implementations of neuromorphic computing architectures.
Education
2008-2012  Ph.D. in Physics, University of California, Irvine
2007-2008  M.S. in Physics, University of California, Irvine
2003-2007  B.A.in Physics, Cum Laude, With Distinction, Boston University
Employment
2015-present Research Scientist, Raytheon BBN Technologies
2012-2015  Postdoctoral Research Associate with Robert Buhrman, Cornell University
2008-2012  Research Assistant for Ilya Krivorotov, University of California, Irvine
2007-2008  Teaching Assistant, University of California, Irvine
Experience and Skills
Projects and Management
o Principal Investigator of the M3IC (Magnetic Miniaturized and Monolithically Integrated Components) modelling program.
o Take lead research role on C3 (Cryogenic Computing Complexity) helping to manage measurements and fabrication efforts
across several academic and industrial institutions.
Nanofabrication
« Fabrication of nanoscale magnetic devices such as spin valves, magnetic tunnel junctions (MT]s), and three-terminal spin Hall
effect devices.
« DC and RF magnetron sputter deposition, electron-beam and thermal evaporation.
o Photo- and electron-beam lithography, and narrow tolerance alignment between these processes.
o Ion milling, reactive ion etching (RIE) (including methanol RIE of magnetic materials).
o Atomic force microscopy (AFM) and scanning electron microscopy (SEM).
High Throughput Measurements and Characterization
« High-throughput switching experiments for magnetic RAM devices using pulse generators, arbitrary waveform generators,
high-speed data acquisition, and custom high-performance software.
o Familiar with microwave signal delivery and a wide variety of microwave test equipment and components.
o Developed a new technique for mapping time-domain electrical response in magnetic systems to real-space magnetization
dynamics.
Other Lab Skills
o Vacuum systems, cryogenic systems, and electronics.
o Vibrating sample and SQUID magnetometry.
o Machining with vertical mill, lathe, etc..
» Maintenance of sputter deposition and ion milling systems.
Programming, Numerical Simulations, and Computing
« Well versed in and Python, Julia, and C/C++. Familiar with a number of other languages. Extensive CUDA, OpenGL, and Qt
experience.
o Developed open source Auspex instrument control software for magnetic and qubit measurements.
» Micromagnetic simulations with OOMME, Mumax, nmag, etc. Developed custom micromagnetic eigensolver. Wrote code to
automatically deploy large scale simulations on cloud computing platforms.
o Developed and maintain Muview2, a free open source OpenGL based 3D viewer for micromagnetic simulation data.
o Familiar with a variety of scientific software packages including MATLAB and Mathematica.
o Experienced with graphic design, 3D modeling and rendering.
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Personal Notes
Interests: Cooking, rock-climbing, cycling, guitar, violin.



