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	Profile
	● Experienced: Over 12 years architecting and developing software systems:
   ○ Simulation, physics-based modeling, analysis, image processing, optimization, database.
   ○ DoD, DHS and astrophysical applications for workstations, PCs, supercomputers.
● Scholarly: Ph.D. in astrophysics, 23 publications.



	Education
	PHILOSOPHY DOCTOR
	1993–1997

	
	Princeton University, Astrophysical Sciences 
Thesis Topic: Statistics for New Datasets in Cosmology
Honors: Hertz Fellow, Jacobus Fellow Nominee

	
	BACHELOR OF ARTS WITH HIGHEST DISTINCTION
	1989–1993

	
	University of Virginia, Astronomy and Physics 
Thesis Topic: Improved Centroiding of Stellar Images for Parallax Studies 
Honors: Echols Scholar, Robert C. Byrd Scholar, D. Nelson Limber Award, Phi Beta Kappa



	Clearance
	SECRET (ACTIVE)




	Professional

Experience
	Center for Modeling Simulation and Analysis
	

	
	SENIOR RESEARCH SCIENTIST
	2005–present

	
	· Enhancing NASA’s Systems Engineering capabilities with Modeling and Simulation tools. 

	
	Virginia Modeling, Analysis and Simulation Center

	
	SENIOR RESEARCH SCIENTIST
	2004–2005

	
	· Modeled a mass casualty event (biological, chemical or explosion) using up to one million social, intelligent agents within a 32-node parallel system for the Dept. of Homeland Security.

· Implemented a novel Verification, Validation and Accreditation methodology for the Joint Theatre Level Simulation at the Terminal Fury ’05 Operational Training Exercise.  

	
	University of Virginia

	
	LECTURER, DEPARTMENT OF ASTRONOMY
	2002–2004

	
	· Developed precise, efficient anti-aliasing algorithms for ray-tracing light in the caustic regime. 

· Detected the faint photometric signature of a gravitational microlensing event in quasar Q0957.

· Developed fast, adaptively sampled angular correlation algorithm for 2MASS galaxy survey.

· Quantified topology of large-scale structures in NASA’s WMAP microwave background data.

	
	Massachusetts Institute of Technology-Lincoln Laboratory

	
	TECHNICAL RESEARCH STAFF
	2001–2002

	
	· Developed highly efficient algorithm for associating multiple-target state-vectors from multiple sensor platforms for mid-flight ballistic missile tracking.

· Simulated observations of launch, decoy and re-entry vehicles from optical, infrared and radar platforms, correlated targets in real time.

· Integrated system into DARPA/AFSPC funded Space-Based Infrared System parallel computing testbed.

	
	Harvard-Smithsonian Center for Astrophysics

	
	POSTDOCTORAL FELLOW (CfA Fellowship)
	1997–2000

	
	· Formed an international collaboration of 13 observatories and over 40 astronomers to monitor the gravitationally lensed quasar, Q0957+516.

· Architected automated image processing software for pre-processing, registration, pattern recog-nition, source-identification, and photometry on 1000s of images from 13 disparate optical systems.

· Correlated non-uniformly sampled time-series photometry to measure lens time-delay. 

	Computer
	Systems and Software: Over 10 years of development in these environments:

	
	
	C/C++
	FORTRAN
	BASIC
	IDL

	
	
	Solaris
	Linux
	IRIX
	Windows

	
	
	Perl
	CGI
	Java
	HTML

	
	
	IRAF
	Mathematica
	STK
	

	
	Website Owner and Manager: colleyrankings.com
· Solely developed the ColleyMatrix algorithm to rank Division I-A college football. 

· Algorithm adopted by the NCAA to seed Bowl Championship Series games.  

· Produced all related Web content, including HTML, Perl, CGI, and C++.

Astronomy Editor: Suite101.com (edited Web index) - Produced and managed astronomy-oriented Web content for a large Internet user group. 

Datasets: DoD: WCRRFs, LINEAR; Astronomy: WMAP, 2MASS, WF/PC, WF/PC2, Hubble Deep Field, Las Campanas Redshift Survey, COBE 2-yr and 4-yr DMR results, Simulated Sloan Digital Sky Survey, Simulated Microwave Anisotropy Probe Results. 




	Graduate Research
	Strong Gravitational Lensing Cluster Cl0024+16

· Observed the system with Hubble Space Telescope. Accurately registered and stacked nearly 100 deep images, filtering cosmic rays and proton events. 

· Developed a fast ray-tracing simulation package to reconstruct the very faint source image from z ~ 1.5.

· Optimized the cluster mass model with an innovative algorithm that improved speed by a factor of hundreds.

· Used gravitational lens to enhance Hubble's view by a factor of 5 in resolution.
Galaxian Polar Ring Simulations

· Created an upwind finite-differencing scheme to track angular momentum exchange via viscous advection in accretion discs.

· Simulated evolution of viscous gaseous discs in oblate, prolate and triaxial potentials.  

Topology of Large Scale Structure in the Universe

· Characterized effectiveness of NASA's WMAP project in constraining topology. 

· Measured topological parameters seen in the Las Campanas Redshift Survey, and in simulated Sloan Digital Sky Survey.

Small Galaxies in the Hubble Space Telescope's Deep Field

· Developed source detection and correlation software for the new regime of extremely faint, high-redshift sources.

· Assessed viability of several theoretical scenarios, including direct mergers, accretion by dynamical friction, and pre-existing dark matter halos.




	Teaching
	· Astronomy:  Introductory Sky and Solar System, Graduate Seminar.

· Modeling and Simulation:  Physics Based Modeling.

· Developed multi-media content in PowerPoint, Java, MPEG, and IDL.

· Used creative classroom demos and small telescopes to reinforce lecture content.




	· Other
	· Popular Media Coverage: Los Angeles Times, Sky & Telescope, Astronomy, Hubble Revisited, Celestial Treasury, The Invisible Universe (covering work on Hubble Deep Field, and Cl0024+16).

· Referee: Astrophysical Journal; Monthly Notices of the Royal Astronomical Society; Astronomical Journal; Astronomy and Astrophysics; Holt, Rinehart & Winston.




This resume and a publication list are available at http://www.astro.virginia.edu/~wnc5c/resume/
