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B
e Tech Connect National Innovation Award, co-awardee (2017)
Awards New, fast and inexpensive way to grow graphene: Metal-Induced Rapid Transformation of Diamond
and honors into Single and Multilayer Graphene on Wafer scale.
e Pacesetter Award, Argonne National Laboratory (2009)
For extraordinary effort in making sputter and e-beam deposition techniques safely available to CNM
staff members and User Community.
e Pacesetter Award, Argonne National Laboratory (2004)
For exceptional performance at the University of Chicago Review of the Materials Science Division.
e Pacesetter Award, Argonne National Laboratory (1999)
For extraordinary effectiveness in significantly enhancing the safety standards and inspection
readiness of the Materials Science Division.
e Sigma-Pi-Sigma, Physics Honor Society, NIU Chapter (1993)
B
Research e Design and development of novel “smart probes”, which act as detectors for synchrotron x-ray
. scanning tunneling microscopy (SX-STM), an emerging scanning probe technique for imaging of
Interests nanoscale materials, which combines the sub-nanometer spatial resolution of SPM with the
chemical, electronic and magnetic sensitivity of synchrotron radiation.
e Synthesis and characterization of heterostructures and metamaterials for photonic applications.
e Synthesis via sputtering or e-beam evaporation of metallic, magnetic and dielectric thin films and
heterostructures for plasmonic and superconductivity applications.
——
Argonne National Laboratory - Center for Nanoscale Materials (CNM) 2010 - present
Professional Principal Engineering Specialist
Experience e Design and development of novel “smart probes”, which act as detectors for synchrotron x-ray

scanning tunneling microscopy (SX-STM), an emerging scanning probe technique for imaging of
nanoscale materials, which combines the sub-nanometer spatial resolution of SPM with the
chemical, electronic and magnetic sensitivity of synchrotron radiation.

e Synthesis of superconducting, metallic, and dielectric films as well as metamaterials structures for
plasmonic and nanophotonics applications.

Argonne National Laboratory - Center for Nanoscale Materials (CNM) 2008 - 2010

Engineering Specialist Senior

e Major modifications and upgrades to a million —dollar Lesker tool (DC magnetron/ RF sputtering and
e-beam evaporator system), such as the design and implementation of a Multi-Leaf Shutter
assembly and solving software and component integration issues that prevented this tool from
being operational. | received a Pacesetter Award in FY 2009 for this effort.



Selected
Publications

User interactions include the training of CNM Users and staff on the use and safe operation of these
tools. Safety management responsibilities include the preparation of Standard Operating Procedures
and all ancillary efforts to safe operation of the scientific instruments.

Argonne National Laboratory — Materials Science Division (MSD) 2001 - 2008
Scientific Associate Senior

Synthesis of high quality single crystals of the high temperature superconductor YBa,Cu307.4 with
flux method using a Lindberg/Blue box furnace.

Initiated and developed techniques for synthesizing ultra-high purity and impurity doped NbSe;
single crystals with the vapor transport method using a three-zone furnace.

Took the lead in synthesizing single crystals of the newly discovered graphite intercalation
superconductors CaCs, YbCs, and SrCs and quickly established Argonne as the lead of these unique
crystals. Characterization of magnetic and structural properties of these and other samples with
SQUID magnetometry (Quantum Design System) and X-ray diffraction (Rigaku Geigerflex and Phillips
closed x-ray Xpert/PRO diffractometers), respectively.

Engineered the design and installation from ground up of a custom-built UHV sputtering system for
the deposition of metallic films and multilayers. Work included the design and fabrication of a
power supply unit for thermally baking the chamber and the ion pump, the fabrication of a home-
built control panel to remotely activate pneumatic valves and pumps and the design and
implementation of a novel semi-automatic manipulator to transfer samples from the load-lock to
the sputtering chamber. This system was instrumental in the research on high-speed hydrogen
sensors that won an R&D100 Award in 2006.

Argonne National Laboratory — Materials Science Division (MSD) 1996 - 2001
Scientific Associate

Design and operation of a multiple furnace-based sample preparation laboratory in support of a
leading research program in superconductivity. Activities included establishing thermal annealing
parameters for crystal growth of high temperature superconductors and vapor depositing electrical
contacts or protective coatings onto these materials using a E6700 Polaron Turbo Vacuum
Evaporator.

Design of a custom turbomolecular-based high vacuum pumping system to resolve vacuum
contamination problems. Troubleshooting and repair of vacuum leaks in cryogenic systems using
leak detectors.

Northern lllinois University — Physics Department 1994 - 1996
Research Laboratory Manager, Mossbauer Effect Laboratory

Responsible for operation and assembly of Mossbauer spectrometers and implementing computer
data acquisition systems. Computer analysis and graphical representation of the experimental and
modeled data.

Research on optically-induced electronic transitions in perovskite materials using Mossbauer
spectroscopy with focus on charge fluctuations and their effect on magnetism and phase stability

Synchrotron x-ray imaging, scanning tunneling microscopy (SX-STM)
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Synthesis of metallic, magnetic, and dielectric films and heterostructures for diverse
applications
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