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RESEARCH INTERESTS

Scanning probe microscopy and optical microscopy, imaging, spectroscopy, surface and homogeneous catalysis,
instrumentation development, ultrafast laser physics and engineering, and computational modeling

Specific fields of current interest are #p-controlled methods of analysis, ultrafast multi-dimensional spectroscopy, nanoscale imaging,
solar energy conversion, and projects that improve the utility of ultrafast laser equipment in harsher environments.

EDUCATION

Ph.D., Chemistry, University of Wisconsin-Madison, Madison, W1 2004
Dissertation: “Frequency-scanned Ultrafast Spectroscopic Techniques Applied to Infrared Four-wave Mixing
Spectroscopy.” GPA 3.74/4.00

B.S., Chemistry, Pennsylvania State University, University Park, PA 1998
Minor in Physics
GPA 3.93/4.00, with high distinction (magna cum lande), 145 credits accumulated

RESEARCH EXPERIENCE

Junior Scientist, Fairfield Service Group, Knoxville, TN 2010
¢ Computational modeling for process industry instrumentation

Postdoctoral Research Associate, Oak Ridge Associated Universities, Oak Ridge, TN 2004-2009
Basic Energy Sciences projects:
e  Ultrafast laser research
® Nanoscale desorption/ablation mass spectrometry and imaging
®  Correlated non-linear optical and atomic force imaging
® Single-molecule, nanoplasmonic, and quantum dot optical probes

Research Assistant, University of Wisconsin-Madison, Madison, W1 1999-2004
NSF-funded projects included:

®  Ultrafast multi-dimensional infrared spectroscopy as an analogue to multi-dimensional nuclear magnetic
resonance

Research Assistant, Pennsylvania State University, University Park, PA 1996-1998
Under summer research scholarship and with semester credit:
®  Synthesized and characterized novel organic charge-transfer compounds



TEACHING AND RELATED EXPERIENCE

Teaching and Laboratory Assistant -- Analytical Chemistry, University of Wisconsin-Madison 1999

Teaching and Laboratory Assistant -- General Chemristry I, University of Wisconsin-Madison 1998

Molecular Modeling Assistant, Pennsylvania State University 1998

Chemistry Tutor, Pennsylvania State University 1996-1998
OTHER EXPERIENCE

Consultant, Comstock, Inc. 2010-present

® Software developer for time-of-flight mass spectrometers
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SKILLS

A cross-disciplinary background was developed including otrganic molecule synthesis, putification/analysis
(chromatography/NMR), and basic inorganic chemistry synthetic (thin film, sol gel, zone furnace) and analytical (surface
profiling, scanning electron microscopy) methods. Ultrahigh vacuum skill was improved on through the outstanding
expertise at Oak Ridge National Laboratory. Experience was acquired with mass spectrometers (MALDI-TOF, ion
trap) and mass spectrometry interfacing methods (DI, electrospray).  Professional expertise in classical optics,
microscopy, and imaging/imaging analysis was acquited. Nanoscience skills were developed in atomic force microscopy
(AFM) and near-field scanning optical microscopy (NSOM). Work in instrumentational development has resulted in
intermediate-level knowledge of electronics and working knowledge of microwave RF design, metal machining, fiber
optics, and basic construction and maintenance.

A unique practical skill developed was mechanical/acoustic noise dampening. Laboratory environmental noise (from
pumps, fans, hoods, user motion, and noise coupled externally) was reduced to the level whereby nanoscientific
equipment would yield satisfactory data.

The computer languages LabVIEW and Matlab were extensively studied. Mid-level computer languages (Fortran, C,
HTML) were studied. Programming and scripting was geared for the development of graphical user interfaces (GUIs).
Experience with several forms of spreadsheets and data analysis packages (Igor Pro, Origin, Excel). A working
knowledge of Unix/Linux (including shell scripting) was acquired as a result of ancillary projects.

Work with laser spectroscopy and imaging has necessitated an expert-level knowledge in the architecture, assembly,
maintenance, modification, and troubleshooting of many table-based laser equipment as well as the necessary
understanding of laser optics, optical design, and optical detectors for their work. A large part of recent pulsed laser
experiments relate to locking with other lasers or equipment.



List of laser experience:

®  Titanium: sapphire

* Argon-ion

®  Neodymium: yttrium aluminum garnet
e  Excimer

® Helium-neon

®  Helium-cadmium

e Dye

® Diode

McElvain Award, University of Wisconsin-Madison (1998)
Roger J. Carlson Memorial Award, University of Wisconsin-Madison (2004)
Society for Applied Spectroscopy Meggers Award (2011)

Ultrafast oscillators

Ultrafast regenerative amplifiers

Optical parametric amplifiers (including
tunable infrared and ultraviolet)

Optical parametric oscillators

Autocorrelators and related time-resolving
equipment  (frequency-resolved  optical

gating)

PROFESSIONAL MEMBERSHIPS

American Chemical Society
Society for Applied Spectroscopy
Phi Beta Kappa, Pennsylvania State University



