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PARI SUMMER STUDENT RESEARCH PROCEEDINGS

The 2011 Summer Research Students at PARI experienced a rich set of special guest lectures
by world-renowned scientists, conducted research, learnedesmarch skills, and presented
their research results. One hundred and seven resident high school students conducted
research ranging from cosmic ray physics and climate to lunar astronomy supernova
remnants. Undergraduates residing at PARI enjoyedndsehallenges that included
rebuilding the South Observatory telescope as a prime focus instrument to image comets,
creating a new generation of software for our stellar classification citizen science project as
well as the Smiley 4-6n radio telescope pgram, mapping the Milky Way Galaxy North

and South Galactic Poles using Smileydedining the pointing models of the -26 radio
telescopes, engineering hardware and software for the Optical Ridgéf rolbfs,

development of radio receivers that veitimbine the power of the two 26 radio telescopes

into a single telescope, and working with the PARI education team with internet
infrastructure and by being instructors and mentors for our high school scholars. Students
and their mentors and instructovere all enriched by the broad range of research and
education experiences! We want to share the summer student research papers in these
proceedings. The student research papers in the proceedings are:

Space Science Lab29 high school students studgifunar meteor impacts
Duke TIPT1 30 high school students engaged in astronomical research
Climate and Weathér 24 high school students engaged in climatic studies

Photonicg 24 high school students studying space weather with their own Radio
JOVE recevers

1 J. Donald Cline Space Grant Schadldierbet Mehnert Stadeler, Massachusetts
Institute of Technology

T Edward Dougl as i &tdfdanip ReisPNMestdinsCarblinat Uaiversity

f NSF/DIRV Interni Michael Schneideir UNC-Asheville/North Carolindtate
University
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http://www.pari.edu/

9 Digital Resources and Science Education Inteptexander Ross, North Carolina
State University

South Carolina Governor's School for Science & Mathematitisyinia Tkacik
Science Education Interns: David Weigel, Furman University
Furman Scholai Roddey Smith, Furman University

PARSEC Intern$ Jody Mann, Micah Prendergast, John Goldthwaite and Don
Malloy, UNC-Asheville
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We want to thank all of the summer 2011 students for sharing their enthusiasm to learn. The
sixth year of the SpacScience Lab is made possible with the generous support of the
Burroughs Wellcome Fund Student Science Enrichment Program under the leadership of Dr.
Carr Thompson. We enjoyed our tenth year with the Duke TIP Summer Field Studies for
high school studentt PARI. We send a special thanks to Dr. Nicki Charles, TIP Program
Director, and TIP group leader at PARI, Susan Fant. We thank all of our Teaching
Assistants this summer including Kevin Mann, Annie Bartels, Ralph Patterson, Derek
Dennis, Matt Kinnaird,and Emily Baker. Our summer programs challenge our network and
internet infrastructure and so we are indebted to Bob Hawkins and Vicki Grisanti and EMC
Corporation for their IT support of our summer programs. Thurburn Barker, Director of the
AstronomicalPhotographic Data Archive provides his expertise and mentorship of our
students and we are grateful for his continued dedication. We thank Don Cline, Dr. John
Meriwether, Dr. Brian Dennison, and Dr. David Moffett for their research seminars presented
to the TIP students. We thank Drs. Brian Dennison, Chuck Bennett, and David Moffett from
PARSEC for the continued research collaboration and giving their students the research
experience at PARI. In particular, we greatly appreciate Dr. Stephanie Btousbn,

NASA Education Program Specialist, for her support of the PARBERI collaboration.

Ware are very grateful to Janet Parks and thank her for the scholarship opportunity she
provided to our intern this summer. We thank the PARI staff for their unmegesuipport to

assure the programs run smoothly. Jo and Don Cline are two very special people whose
vision we share for student enrichment in science, technology, engineering, and mathematics.
We are deeply thankful for their many contributions and invakmet in making the

programs at PARI successful. Thanks Jo and Don!

Michael Castelaz, Ph.D. Chrigi Whitworth
Science Director Education Director
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PARI/ APPALACHIAN STATE UNIVERSITY HOMESCHOOL CLIMATE AND SPACE
SCIENCE CAMP

May 9-14, 2011

PARI-Appalachian State University Climate and Space Science Camp




Funded through the Climate Action Network through Direct Observations and Quial-

DOO): Promoting Climate Science Awareness through Public Outreach, STEM Education, and
Citizen Science grant awarded by NASA brought twdaty homeschooled North Carolina
students (ages 1#7) to participate in the ongeek camp held at PARI. Tliamp consisted

space science, taught by PARI scientists and three days of climate science, taught DOOAN
project scientists.

Activities included an
introduction to meteorology
and climate science and
learning to take solar
irradiance measurementsing
a solar pyranometer that the
students calibrated. Students
were also exposed to IR
temperature sensing and clouc
and sky observations using
their GLOBE cloud charts.
Energy budget calculations an
measuring the optical effects a
aerosols in our lad area filled a good portion of the lab times. Students compared their data
with NASA AERONET aerosol optical depth, GOEast AOD values, and AppalAIR

met eorol ogi cal and aerosol measurements to va
balloon hunch was a definite high point for many participants and staff. Dr. Bruce Doddridge,
the Chemistry and Dynamics Branch Head, joine

Research Center to inform students about how this research is applied around thetbbesed S

and the world. Discussions and comparisons of the movies Inconvenient Truth and Great Global
Warming Swindle generated a lively group discussion later in week. A great round of Climate
Science Jeopardy rounded out a stimulating three days ofigatests with the Appalachian

State University staff.

Students received instruction on the properties of light and measurement of diffraction using

light benches. They were also involved in two sessions inside the StarLab Portable Planetarium
to introduce differences in optical and

radio observing in astronomy. Students

were trained to remotely observe using
PARI 6s Smil ey and the
MicroObservatory.org systems.

o Students returned honSaturday \ith
i; tools and contacts in climate and space
250 science for thie own future research
. and educational opportunities. They
also found new friendships in the
homeschool community.
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NC STATESCIENCE HOUSEPHOTONICSII LEADERS

Photonics Leaders Il is a tweear science and information technology program for rising tenth

and eleventh grade students from across North Carolina. Students study the physics of light and
its technology applications. The program accepts approximately 60 students (with emphasis on
underrepresented Africalimerican, Hispanic and Native Americandgnts) and 60 teachers

from rural counties surrounding Wake County within a-#l{& radius.

In the course of this year round program, students participate in 340 hours of investigations,
instruction, virtual meetings and internships focused on electamiathematics, optics, and

laser technology. The resources of The Science House at North Carolina State University and the
Research Triangle Park area are leveraged to provide access to leading edge researchers and
experiences.

Student 6s ptanrsraall graups\sunimer, sprengeand fall] for a total of 10 hours each
year. Parents will also participate in program orientation, college financial aide orientation, and
studentsdé presentations.

Upon successful completion of all program requiremenssipend of $2400 is awarded to each
student. Past students have gone on to achieve excellence in their pursuit of higher education and
STEM related careers.

Participants spent one week at PARI building

NASA6s Radio Jove receiver and antenna
system to oberve solar bursts and interaction

between Jupiter and its moon [®hey

communicated with Researchers affiliated with

NASA6s Radio Jove program while building
their instruments.

The participants are required to produce
projects resulting from the gatleer
observations.


























































































































































