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Applied Physicist with 15+ years of experience in lasers and optics as lead scientist, principal
investigator and experimentalist, specializing in spectroscopy, sensing, instrumentation and lidar.
| have designed and developed a range of laboratory-grade research instruments to fielded DoD
sensors for aerosol threat agent detection and characterization to trace detection in sea water.

Technical Skills and Expertise

Spectroscopy in the UV to SWIR spectral region: Optical design, layout, sensor development,
theory-based model development, data acquisition, data analysis, detection algorithm
development.

Laser Induced Fluorescence: Developed sensitive in situ fluorescence Instrumentation for
characterization of threat agent aerosol particles in air and trace constituents in sea and drinking
water. Developed spectral analysis techniques and detection algorithms.

Raman and Surface Enhanced Raman Spectroscopy (SERS): Developed a novel method to
perform SERS on individual aerosol particles and demonstrated 10° signal enhancement.
Demonstrated repeatable spectral response and comparison to bulk SERS measurements.

Multi-spectral and hyper-spectral lidar: Instrumentation, modelling of sensor parameter and
analysis of multi-dimensional point clouds. Demonstrated active ranging and spectral content
provide higher discrimination in detecting obscured objects.

Elastic Light scattering: Develop instrumentation to study angular and polarized light scattering.
Developed theoretical model for experimental validation and data analysis.

Orbital Angular Momentum (OAM): Designed and implemented experimental setup to study
OAM laser beam properties in single and multiple particle scattering regimes. Plans are to apply
scattering mitigations techniques learned here, to improve active imaging in adverse environments.

Electrodynamic particle trapping: Developed real-time algorithm to stabilize particles in linear
quadrupole traps. Technique allows for optical characterization of single particles including elastic
scattering, fluorescence and Raman spectroscopy.

Expert programmer in Labview, matlab and C for developing scattering and imaging models and
analysis methods including singular value decomposition, cluster analysis, Bayesian statistics,
physics based optical system models, system photon budget and instrument interface.

Professional Community Services

Committee member, OSA Optics and Photonics for Sensing the Environment (ES) Topical
meeting (2019-current)

Working group member, American Association of Aerosol Research (AAAR) annual
conference, Bioaerosols meeting (2015-2018)

serve in professional organizations as

¢ Conference session chair for AAAR (2015) and OSA (2020 — current)

e Judge for best paper for American Geological Union (2019)

Serve as Task Area Manager of electro-optics for the Optical Sciences Division at Naval
Research Laboratory - Support portfolio management of NRL'’s internally funded multi-year
research projects



e serve as reviewer for
e OSA - Optics Letters, Optics Express and Applied Optics (2005 — current)

e ACS - Journal of Physical Chemistry and Environmental Science and Technology (2014 —
current)

e Royal Society of Chemistry journals (2014-current)

e Analytica Chimica Acta (2021-current)

e Panel member of Biological Capability Area Process Action Team (Bio-CAPAT) committee (2018
— current). Provide guidance and aid in establishing criteria for testing and evaluation of bioaerosol
detection sensors.

e Panel member of Intelligence Advanced Research Projects Activity’s (IARPA) Aerosol
Identification Workshop (2022). Served as aerosol expert in discussing current status and short-
comings in aerosol identification.

e serve on SPIE autonomous lidar standardizing panel (2019-current) aimed at setting standards and
testing parameters for autonomous lidars.

Work Experience
e Head of Advanced Optical Concepts Section & Research Physicist at Naval Research Laboratory (Aug
2022 — present)
4555 overlook avenue SW, Washington DC 20375
Lead a team of research scientist
— Manage programs and section budget
- PI/Co-PI of 4 current programs. My role as Pl of these programs include executing,
supervising and providing guidance to NRL team members and external collaborators.
- Actively writing proposals and soliciting future programs in Aerosol detection, laser
propagation and Imaging and OAM scattering
o Research Physicist: Naval Research Laboratory (Sep 20, 2004 — Aug 2022)
4555 overlook avenue SW, Washington DC 20375
- Principal investigator and lead scientist of multiple sensor development programs with
interdisciplinary team members (Please see detailed programmatic and research experience
below)
— Design and develop sensor hardware, software and algorithms
- Write/present proposal, progress update to sponsors, conferences and publications
- Manage contracts & budgets

o Post Doc Research Associate: Naval Research Laboratory (May 1, 2003 — Sep 19, 2004),
4555 overlook avenue SW, Washington DC 20375
- Conducted research on Bioaerosol detection.
- Developed multiple wavelength Laser Induced Fluorescence sensor for in situ detection of
bioaerosols in ambient atmosphere.

o Post Doc Research Associate: University of South Florida (May 1, 2002 — April 25, 2003),
4202 E Fowler Avenue, Tampa FL 33620
— Conducted research and supervised field-testing of Laser Induced Fluorescence sensor for
characterizing marine environment.
- Supervised graduate students at the laser sensing laboratory.

e Graduate Teaching Assistant: University of South Florida (May 1, 1996 — May 1, 1997),
4555 overlook avenue SW, Washington DC 20375
— Taught laboratory courses for introductory level physics.

Education
Ph.D in Applied Physics, University of South Florida, Tampa, FL (2002)




Dissertation: “UV Laser Induced Fluorescence spectroscopic studies and trace detection of dissolved
plastics (Bisphenol-A) and organic compounds in water.”
Advisor: Dr. Dennis K. Killinger

Masters in Physics, University of South Florida, Tampa, FL (1999)

Thesis: “Geometrical and polarization effects on Laser Induced Raman scatter and fluorescence emission
of quinine sulfate and trace species in water.”

Advisor: Dr. Dennis K. Killinger

Bachelors of Science in Physics, University of South Florida, Tampa, FL (1996)
Senior research Project: “Polishing and transmission measurement of fibers.”

Patents & Awards
Berman Award 2017 — Outstanding publication in Optical Sciences Division—*Surface Enhanced Raman
Spectroscopy of individual suspended aerosol particles,” J. of Phys. Chem. C, 121, 22326-22334 (2017).

Edison Patent Award 2012 — “A Polarized Elastic Scatter Detection method to measure the velocity and
track individual aerosol particles,” Patent # 20120105849.

V. Sivaprakasam, “A Polarized Elastic Scatter Detection method to measure the velocity and track individual
aerosol particles,” Patent # 20120105849, May 3, 2012.

Featured in 2010 NRL Review, “Our People Make a Big Difference.”

D. K. Killinger, A. Sharikova and V. Sivaprakasam, “Deep-UV led and laser fluorescence apparatus for
monitoring water quality”, Patent # 7812946, Oct 12, 2010.

Research selected as one of Top 20 NRL Research Accomplishments in 2009, “Observation and
Measurement of 2-Photon Excitation Emission from Single Micron-Sized Bio-Aerosols.”

Detailed Programmatic and Research Experience
Naval Research Laboratory, Washington DC (current programs) — My portfolio at NRL primarily
focuses on characterization and identification of aerosols by studying the micro-physics of individual micron-
sized particles for Chemical and Biological threat agent detection. The techniques | have developed extend
to optical characterization and compositional analysis of atmospheric aerosols for environmental impacts.
Below are highlights of major projects, including SPERS, the first demonstration of Surface Enhancement
of Raman effects from individual aerosol particles, BAPS a simultaneous multiwavelength polarimetric
scattering approach and RAAD, a Laser Induced Fluorescence threat agent detection sensor now
transitioning to a Program of Record. A multi-spectral SWIR lidar shows promise in improving target
recognition for ISRT applications and environmental monitoring capabilities. Two OAM laser based
programs to exploit scattering properties for chem/bio detection and improving active imaging capabilities
in adverse environments. The projects are funded through varying sponsors including DTRA, ONR, DHS
and NRL in-house efforts.

o OAM beams for scattering and Imaging: PI of two related programs, the scattering properties of OAM
beam is exploited in improving individual particle characterization, such as particle sizing and possibly
measure index of refraction of individual particles, not possible to date. A related program explores the
advantages of OAM beams compared to Gaussian beams for imaging in adverse environments such
as fog or highly scattering environment as in ocean surfaces. This is an international collaborative
program with Martin Lavery at University of Glasgow, who is a one of the world’s leading experts on
OAM beams and David Mckee at University of Strathclyde. Programs aims to deliver an improved
active imaging capability that can transition to higher TRL.

e Capturing the chemistry of multi-phase detonation waves for hypersonic applications: This is a multi-
divisional in-house effort to understand the physics and chemistry of fuels during detonation in
hypersonic engine applications. As a Co-Pl | am leveraging on past program on Enhanced Raman
spectroscopy of single particles this program aims to understand the evolution of jet engine fuel drops
in controlled environmental conditions towards improving efficiency of the detonation process in actual
engines, an important DoD thrust.




Multi-spectral SWIR Lidar: PI of project to develop a supercontinuum laser based multiple band SWIR
lidar system for improved imaging and spectral discrimination capability through partial obscurance.
The potential advantages of this system over conventional fusion of lidar and hyperspectral imaging is
being evaluated for Intelligence, Surveillance, Reconnaissance and Targeting, ISRT applications and
environmental pollution monitoring. Various deconvolution and detection algorithms were explored for
processing point cloud images. The modelling efforts developed under this program demonstrates the
clear advantage of multi-spectral lidar over passive hyperspectral lidar in obscured environments.

Single Particle Enhanced Raman Spectroscopy, SPERS: Pl of project to develop novel methods to
create Surface Enhanced Raman Spectroscopy (SERS)-active aerosols by the incorporation of metallic
nanoparticles that enables compositional identification of aerosols. SERS is a popular technique that
amplifies weak signal by orders of magnitude, rendering the signal strong enough for detection by
traditional sensors. Developed a Raman system to measure spontaneous and enhanced Raman
spectra from micron-sized particles held in an electrodynamic quadrupole trap. This work led to first
demonstration of SERS from individual aerosol particles with Raman enhancement of 105, a key
capability for measuring Raman signal from ambient aerosols in real-time.
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V. Sivaprakasam, M. B. Hart and J. D. Eversole, “Enhanced Raman Spectroscopy of Individual Aerosol
Particles, IAC, St. Louis, MO, September 2018.
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of Aerosol Particles,” FACSS, Reno, NV, October 2017.
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Materials,” AAAR 36%, Rayleigh, NC, October 2017.
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2016.
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