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Until January 2021, Prof. McMillan led the SPACEWATCH® Project which recovers and
makes astrometric observations of Near-Earth Objects (NEOs). He stepped down from that
leadership role, but continues as a co-investigator with that Project. He has also been a Co-
Investigator on the Science Team of the NEO Wide-field Infrared Survey Explorer (NEOWISE)
spacecraft mission that surveyed the sky in the near-infrared. The Spacewatch Project’s role for
that mission continues to be follow-up observations of asteroids and comets detected by that
spacecraft.

McMillan's career has included studies of variable stars, statistics of stellar populations,
interstellar dust, interstellar magnetic fields, planetary atmospheres, Doppler shift spectroscopy
of stars, astronomical instrumentation, and surveys of asteroids. He has worked in the last four
disciplines from 1979 to the present while at the Lunar and Planetary Laboratory at the
University of Arizona. Some of McMillan's peer-reviewed first-author papers from the 1970s
were still being cited and used as many as 40 years later.

McMillan's 1981-2001 radial velocity (RV) group at LPL was the first to publish stellar Doppler
shift measurements better than +/-20 meters per second (m/s) in a refereed journal. They also
made the first reliable detection of p-mode oscillations in a star other than the Sun (Arcturus),
discovered the spectroscopic binary of then-longest known period, and established a new upper
limit on the RV stability of the Sun observed as a point source. That limit was published in 1993,
has been widely cited, and was confirmed independently as recently as 2016 by other unaffiliated
investigators. McMillan also further investigated techniques to measure the RVs of stars in
ways that minimize confusion of Doppler shift measurements by effects intrinsic to stellar
atmospheres. He returned to the field in 2007 as a collaborator with a group from the U. S.
Naval Observatory who used a dispersed Fourier Transform Spectrometer to measure the RVs of
binary stars with the 2.3-meter Bok Telescope of the Steward Observatory.

As Co-Investigator, Deputy Principal Investigator, Project Scientist, and Project Manager of
Prof. Tom Gehrels' Spacewatch Project from 1980-1997, McMillan guided the physical
realization of CCD surveying as a productive method of exploring the solar system for asteroids
and comets. McMillan became the Principal Investigator of Spacewatch in mid-1997. In 2000
McMillan discovered large Trans-Neptunian Object 2000 WR106, now known as Minor Planet
(20000) Varuna. On 2005 Dec 28 he discovered minor planet 2005 YUS55, a 300-meter diameter
Earth-crossing asteroid that made a close approach to Earth on 2011 Nov 8. McMillan also
discovered comets 208P and P/2010 J3.

The Spacewatch 1.8-m telescope was completed in 2002 and the 0.9-m telescope of Steward
Observatory was completely rebuilt with all new optics and detectors under McMillan's
leadership. The 0.9-m telescope was fully automated in 2006. The 1.8-m telescope received a
new imaging camera in 2011 October, which increased the rate of observations by 50% and
improved astrometric accuracy by a factor of 2. In 2015 October, the Spacewatch Project further
boosted its rate of observations with a new CCD camera at the cassegrain focus of the Bok 2.3-
meter telescope of the Steward Observatory and converting the operation of the Spacewatch 0.9-
meter telescope from surveying to targeted followup observations.


https://spacewatch.lpl.arizona.edu/
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Senior Thesis Title: Absolute Magnitudes Determined from the Catalogue of Bright Stars.
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Ph.D. in Astronomy December 1977, University of Texas at Austin.
Ph.D. Dissertation Title: New Constraints on the Composition of Interstellar Grains from
Observations of Extinction and Polarization.

Position Presently Held:
Adjunct Research Professor (retired), Lunar & Planetary Laboratory and Steward Observatory,
2020 to the present.

Past Positions:

Associate Research Scientist & earlier titles, Lunar and Planetary Laboratory, 1979-2020.
Associate Research Scientist (joint appointment), Steward Observatory, 1998-2020.
NAS- NRC Research Associate, NASA/Marshall Space Flight Center, 1977-79;
Teaching Assistant, Dept. of Astronomy, Univ. of Texas at Austin, 1973-77;

Research Assistant, McDonald Observatory, 1972-73;

Research Assistant, Warner & Swasey Observatory, Case Institute of Technology, Summer
1972;

Planetarium Lecturer, Ralph Mueller Planetarium, Cleveland Museum of Natural History,
Summer 1972;

Research Assistant, National Radio Astronomy Observatory, Summer 1971;

Research Assistant, Kitt Peak National Observatory, Summer 1970;

Tutor, Math Dept., Case Western Reserve University, 1969-70;

Volunteer Assistant, Ralph Mueller Planetarium, Cleveland Museum of Natural History,
1968-69.

Doctoral Dissertation Student: William J. Merline, whose dissertation title is: Observations of
Small-Amplitude Oscillations in the Radial Velocity of Arcturus. © 1995, The University of
Arizona.

Memberships: AAS since 1971, AAS/DPS; IAU since 1988 (Formerly Commissions 20 & 30,
presently Divisions A and F); SPIE since 1984.

Honors & Awards: Shared NASA Group Achievement Awards for the Wide-field Infrared
Survey Explorer mission and the Near-Earth Object Observation Team.

Professional Service on:
NASA Task Force for the Scientific Use of the Space Station (1984-1986).



NASA Proposal for an orbiting Astrometric Imaging Telescope for detection of extrasolar
planets (1984-1992).

NASA Working Group: Towards Other Planetary Systems (1992).

NASA proposal review panels (1992-2001).

NASA/JPL Team to develop Road Map to Detect Terrestrial Extrasolar Planets, 1995.

NASA Study to Determine the Feasibility of Extending the Search for Near-Earth Objects to
Smaller Limiting Diameters (2002-2003).

Team for Phase B of the U. S. Naval Observatory’s proposed mission entitled “ Origins Billions-
Star Survey: Galactic Explorer”, 2004-2006.

Mail-in reviews of proposals to NASA and NSF for funding, 1984-present.

Refereed papers submitted to Astrophysical Journal, Astrophysical Journal Letters,
Astronomical Journal, Icarus, Journal of the Optical Society of America, and Monthly Notices of
the Royal Astronomical Society.

Served on Lunar & Planetary Laboratory committees for Library, Computing, Strategic
Planning, and Recruitment.

Served on Steward Observatory committee for Strategic Planning for Small Ground-based
Telescopes (2019).

Served on Telescope Allocation Committees of Steward and Keck Observatories.

Served on NASA panel reviewing the Minor Planet Center of the International Astronomical
Union (2015).
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