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EDUCATION:

1990 Ph.D., Astronomy and Astrophysics
Department of Astronomy and Astrophysics, University of Pennsylvania
Thesis: Elliptical Polarimetry of the Eclipsing "Serpentid" Binary Stars SX
Cassiopeiae and V367 Cygni
Advisor: Dr. R.H. Koch
Funder: Zaccheus Daniel Fellowship, 1987-1990

1989 M.S., Astronomy and Astrophysics
Department of Astronomy and Astrophysics, University of Pennsylvania

1985 B.S.E.E. magna cum laude, Electrical Engineering; Astronomy minor
Department of Electrical and Computer Engineering, Lehigh University

1984 B.A. magna cum laude, Physics; Russian minor
Department of Physics, Lehigh University



ACADEMIC HONORS:

1985 Elizabeth Major Nevius Award
Electrical engineering major judged most outstanding

1984 Joseph C. Gabduza Jr. Prize
Junior electrical engineering major showing outstanding promise both
intellectually and in leadership

1983 Phi Beta Kappa
National honor society, liberal arts and sciences

1983 Eta Kappa Nu
National honor society, electrical engineering

1983 Tau Beta Pi
National honor society, science and engineering

EMPLOYMENT:

09/2009-present  Associate Astronomer, CASA Software Supervisor
National Radio Astronomy Observatory, Socorro NM
EVLA and ALMA radio telescope programs

07/2006-08/2009 Visiting Astronomer, Software Lead, Science Team Member
Universitit Heidelberg & MPIA; Heidelberg, Germany
Phase-Referenced Imaging & Microarcsecond Astrometry program

12/2004-05/2006 Astronomer and Senior Systems Engineer
Ball Aerospace & Technologies Corp.; Boulder, CO
Ozone Mapping and Profiler Suite program

11/2002-12/2004 Astronomer and Senior Systems Engineer
Ball Aerospace & Technologies Corp.; Boulder, CO
Terrestrial Planet Finder, new business division

06/1997-11/2002 Astronomer GS-13
United States Naval Observatory; Flagstaff, AZ
Navy Prototype Optical Interferometer



09/1990-06/1997 Astronomer GS-12

United States Naval Observatory; Washington, DC
USNO/NRL Optical Interferometer Project
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2009-present International Astronomical Union (Commission 54, pending)
2008-2009 Blue Dot Team

1997-present International Astronomical Union (Commission 42)
1988-present American Astronomical Society

ACCOMPLISHMENTS:

I am presently the supervisor for the CASA data-reduction software package, which
will be used to process data from the VLA (Socorro, NM) and ALMA (Atacama,
Chile) radio telescopes. The team consists of approximately 15 FTE in four groups
(ESO/Garching, NRAC/Charlottesville, NRAO/Socorro, NAOJ/Tokyo). 1 have
produced a roadmap document, and I am in the process of reorganizing the group to
work more efficiently.

I was a science team member of the Phase-Referenced Imaging and
Microarcsecond Astrometry (PRIMA) program at the Universitit Heidelberg,
Landessternwarte and Max-Planck-Insitut fiir Astronomie. I was also the lead for
the astrometric data-reduction software (ADRS). My team consisted of three to
five people at any given time. When I joined the project, some good design work
had already been done, but it was somewhat disorganized and complicated. I
simplified and reorganized the design, and we then passed FDR and PAE. We
continually tested and updated the code, and we were ready for commissioning in
2009/2010.

I mentored a PhD student, Ronny Geisler, on an SPIE paper concerning the
removal of cyclic phase errors in PRIMA. I derived the required mathematics,
while Ronny wrote a simulator to verify the mathematics and test performance
versus different noise sources. This simulator is being used to test the ADRS.



Robert Koch, Raymond Pfeiffer, and I published a paper in Astronomy &
Astrophysics containing unreduced optical polarimetry from the Flower and Cook
Observatory (FCO). The sources included mass-transferring binary stars and f3
Cepheid non-radial pulsators. We found evidence for periodic and long-term
polarization behavior in some binary stars, and a tentative correlation between
pulsational period and polarization for y Pegasi. Also, we found a tight linear
correlation between the average polarization of the B Cepheids and extinction,
which could be used to constrain models of interstellar dust grains.

I acted as an auxiliary mentor for Frances Mackay, an MS student at the Universiry
of Western Ontario. She used software developed by her advisor, Carol Jones, to
model Be stars observed via optical interferometic polarimetry (OIP). I provided
the initial OIP mathematics and subsequent advice. Frances’ thesis is finished and
will appear in a refereed journal (I am a coauthor).

I am leading a small OIP group. We have written a white paper on OIP science and
technical challenges. 1 am maintaining an OIP web site (http://www.lsw.uni-
heidelberg.de/users/nelias/OIP.html), which includes an extensive bibliography. At
present: 1) I am responsible for the systems engineering of our instrument,
including calibration simulations; 2) Carol Jones is responsible for OIP Be star
modeling software; 3) Anders Jorgensen is responsible for coherent averaging
simulations; and 4) Henrique Schmitt is responsible for various technical and
logistical issues.

I developed calculi for observing photon orbital angular momentum (POAM, also
called vortices) with astronomical telescopes, including Michelson interferometers
and coronagraphs. I also showed how POAM can be used for super-Rayleigh
modeling of simple unresolved sources. This work has been accepted by
Astronomy & Astrophysics. 1 am in the process of writing a follow-up paper on
POAM applications in astronomy.

I was a member of the Terrestrial Planet Finder Interferometer (TPF-I) architecture
team, sponsored by JPL. I was the lead for the Ball Aerospace contingent of the
Planet Signal Extraction Working Group (PSEWG). I mentored a recent PhD
recipient, David Draper, and together we developed matrix-based algorithms and
metrics for planetary imaging with the TPF-I. Our paper has been published in the
Astronomical Journal. We determined that a fixed-boom architecture may not
provide enough information for extra-solar planet image reconstruction.



As a member of the TPF-I architecture team, I participated in numerous discussions
on topics such as target stars and observing strategy. I also dealt with polarization
issues. It turns out that polarization mismatches between the arms can destroy the
null if they are not compensated. I have written papers on this subject in SPIE
Proceedings.

I was a contributor to Martin Harwit’s study report for the Submillimeter Probe of
the Evolution of Cosmic Structure (SPECS) mission. As a result of this work, a
seminal paper on the mathematics (including polarization calculi) of wide-angle
high spatial/spectral resolution Double-Fourier interferometers has appeared in the
Astrophysical Journal.

I'led a multi-wavelength and multi-mode campaign on the mass-transferring binary
star AX Monocerotis. We provided conclusive proof of a disk-impact region
orbiting the hot component. We published a detailed paper about this object in the
Astrophysical Journal.

I was part of the team that resolved Nova Cygni 1992 in Ha with the Mark 111
optical interferometer only three days after the explosion. At the present time, no
other group can make this claim. We were able to estimate its distance from the
expansion rate. We published a paper about our observations in the Astronomical
Journal.

I'led a multi-wavelength and multi-mode campaign on the chromospherically active
binary star UX Arietis. Using optical and radio light curves, we showed that the
radio emission was emitted directly above the spotted regions. We published a
detailed paper about this object in the Astrophysical Journal.

I was the first to place polarization effects in Michelson optical interferometers on a
firm mathematical footing. I employed the same mathematics to explain self-
interference in laser-metrology interferometers. I also developed observables for
performing polarimetry with atmospherically limited Michelson interferometers. I
have published several papers on this subject in the Astrophysical Journal and SPIE
Proceedings. The page charges for one of them were paid from an AAS small
research grant ($2000).



I developed polarization mathematics for the Terrestrial Planet Finder Coronagraph
(TPE-C). I led a team (and mentored a young optical engineer) that produced
preliminary simulations of simple coronagraphs. We found significant polarization
aberrations at low spatial frequencies. We published a paper on this subject in
SPIE Proceedings.

I was an instrument analyst for the Ozone Mapping and Profiler Suite (OMPS). I
developed software and algorithms, in the IDL language, to analyze engineering
data from the instrument.

I developed algorithms and an extensive software package for the laser-metrology
system of the Navy Prototype Optical Interferometer (NPOI). I was also part of the
team that maintained the metrology optics.

I was part of the team that obtained 10-15 mas wide-angle differential astrometry
using the Mark III optical interferometer. We published a paper on this subject in
the Astronomical Journal.

I was the first to detect radio emission from peculiar emission-line Algol stars with
the VLA. The radio spectra indicated extensive electron-scattering envelopes. I
published this work in the Astrophysical Journal.

I obtained long-term polarization observations for the mass-transferring binary stars
SX Cassiopeiae and V367 Cygni. [ was able to place upper limits on the size of the
electron-scattering envelope of the former. This work appeared in my PhD thesis,
and the V367 Cygni observations appeared in a journal article.
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