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PAARE
The objective of the NSF program Partnerships in Astronomy and
Astrophysics Research and Education (PAARE) is to enhance diversity in
astronomy and astrophysics research and education by stimulating the
development of formal, long-term collaborative research and education
partnerships between minority serving colleges and universities and the
NSF AST supported facilities, projects or faculty members at research
institutions including private observatories.

Impact Summary: Years 1-5

The POCA project provides support for scholarships, fellowships, travel,
faculty salaries, workshops, planetarium shows and other activities. A
summary of the number of individuals impacted over the past five years:
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Summer Undergraduate Internships
POCA has implemented a summer internship program similar to the NSF
REU program, but with two levels. Tier I is for new interns and Tier II for
experienced interns. Tier I students gain their first research experience at
SCSU. Tier II students participate at any of the 3 partner institutions.
Summer 2012 interns came from home towns in California, Florida, New
Jersey, New York, North Carolina and South Carolina,.

ABSTRACT
We summarize the progress made over five years of “A Partnership in
Observational and Computational Astronomy (POCA)”. This NSF-funded
project is part of the “Partnerships in Astronomy and Astrophysics
Research and Education (PAARE)" program. Our partnership includes
South Carolina State University (a Historically Black College/University),
Clemson University (a Ph.D. granting institution) and the National Optical
Astronomy Observatory.
Graduate fellowships provided by POCA as well as recruitment efforts
on the national level have resulted in enrolling a total of four underrepresented minorities into the Ph.D. program in astronomy at Clemson.
One of these has completed his M.S. in astronomy, while the others
continue on toward the doctorate. We summarize the success and
challenges of recruiting students into the undergraduate physics major
with astronomy option at SC State and the support POCA has provided for
nearly two dozen of them. Our summer REU program under POCA
includes underrepresented students from across the country conducting
research at each of our three institutions. Their work can be found
elsewhere at this conference (Hernandez et al., Kurgatt et al. & Pugh et al.)
Examples are given of our inquiry-based, laboratory exercises and
web- based activities related to cosmology that have been developed with
PAARE funding. We discuss our ground-based photometric and
spectroscopic study of RV Tauri and Semiregular variables as well as our
successful Kepler Cycle 2 and Cycle 4 study of a dozen of these objects .
Support for the POCA project is provided by the NSF PAARE program
to South Carolina State University under award AST-0750814 as well as
resources and support provided by Clemson University and the National
Optical Astronomy Observatory. Support for the Kepler observations is
provided by NASA to South Carolina State University under awards
NNX11AB82G and NNX13AC24G. Additional details can be found at:
http://physics.scsu.edu/paare/

Graduate Fellowships
Partner Clemson University offers POCA-funded fellowships in
astronomy, including a POCA Graduate Mentor to provide
personal, one-on-one support of other grad students. To date a
total of 4 POCA grad students have entered the program, and one
has completed his M.S.

Adriana Delgado-Navarro (above,
standing) and Jared Lalmansingh
(below).
Shaun Hampton (left, above)
has completed his M.S. and serves as
the current POCA Graduate Mentor
while pursing his Ph.D.

Lab Exercises & Web Resources
Smith has developed inquiry-based cosmology labs for STEM
and non-STEM majors. These are available to the community at:
http://physics.scsu.edu/~dms/cosmology/

Recruitment
Recruitment into the graduate program has had limited success with only 4 students
entering; one leaving before completing her degree, one M.S. to date who is continuing
for his Ph.D., and the other two students are in their second year.
Recruitment from high school into the SCSU program remains a challenge. Typically 12 new students join the astronomy program each year, but retention is only 50%. The
number of physics majors with the astronomy option has grown from 2 to 6 in the past
four years. One has graduated with his B.S. and gone on the Clemson grad program.

Undergrad Observing at KPNO
Tier II interns participated in observing runs at KPNO including acquiring spectra on the
Coude Feed telescope as part of the POCA study of RV Tauri and Semiregular variables.

Students compare clustering of
night-lights from cities (above) with
that of galaxies. The two-point
correlation function ξ(s) for SDSS
galaxies (above, right) and the twopoint correlation function for the
group of cities (right).

Kepler Study of SR & RV Tauri Types
Summer 2012 undergrad interns, clockwise from lower left:
Charles Kurgatt, Will Hernandez, Maria Martinez,
Myles McKay, Bryan Pugh and Johnae Eleby
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More Information

http://physics.scsu.edu/paare/

Above: Maria (left) and Will (right) in the slit room of the Coude Feed telescope.
Below: Jennifer Cash and Bryan (left) entering KPNO; while Steve Howell and
Charles tour the instrument cage at the 4-meter Mayall telescope.

Cash, Howell and Walter are using ground-based photometry and
spectra as well as Kepler data to investigate Semiregular and RV Tauri
variables. Ken Hinkle of NOAO has joined in as well on a collaborative
Cycle 4 Kepler study. Above are their Kepler light curves for two of the
stars in the study, the SR type V2412 Cyg (left) and the RV Tauri type RVb
(right) DF Cyg.

