November 4, 2010

Dear Alumni and Friends:

Greetings! | begin this letter with an apology for missing last year's update. The fault lies, not with a
lack of news, but rather with arush of activity occurring within the program and my inability to figure out
that time dilation thing in such away that | gain extra hours. | hope this summer finds you all well, and
despite my one year lapse, still eagerly awaiting news from our program. | also welcome a hew group to
my update, applied science graduates from the university. Please excuse my bold pronouncement that
physics and applied science are somewhat akin.

DUSEL Update

DUSEL remains an important feature in South Dakota. Last summer, Sanford Lab celebrated the
dewatering of the 4850-ft level. Infrastructure improvements have been made and it is anticipated that the
Davis Cavity, home to the Naobel-prize winning solar neutrino experiment, will host two physics
experiments dated for early entry into the underground. The first is the Large Underground Xenon
(LUX) experiment and the Mgjorana Demonstrator. The first seeks the direct detection of dark matter;
the second hopes to observe neutrinoless doubl e-beta decay in germanium.

Additional infrastructure support has been installed, with power and data connections to many levels of
the Mine. This past spring, an linternet2 connection to stream high definition video was established
between the underground, our state capital in Pierre, and a conference auditorium at the Internet2 Spring
Member Meeting in Virginia. South Dakota s Research Education and Economic Development (REED)
Network provides the high speed connections for state researchers, and lays the foundation so that data
collected deep underground may be shared with scientists in South Dakota and around the world.

Our students and faculty have also been actively involved in characterizing the background activity and
radon concentrations at specific locations and levels in the mine through funding from the National
Science Foundation (NSF) with Dr. Me as the Principle Investigator on the project. Keenan Thomas
produced his senior honors thesis on radon concentrations at various levels, which provides an important
resource to experiments planning on locating at DUSEL and to the mining engineers, as radon levels can
aso provide information on underground ventilation patterns.

Changesin the Department

The number of people in our program continues to grow. With the support of
USD administration, physics was allocated another tenure-track faculty
position to begin in the 2009-2010. That this occurred at a time when many
places across the University took cuts during a tough budget process speaks to
the potentia for growth seen in our program. To fill this position, we hired Dr.
Vincente Guiseppe from Los Alamos Nationa Lab. Vince received a Ph.D.
from the University of Maine, and spent three years as a post-doc at LANL.
Heis heavily involved in underground science, serving as atask leader for the
Magjorana Collaboration, and playing a key role in DEAP/CLEAN (a dark
matter experiment). Vince's expertise lies in radon mitigation, an important
consideration for all. Vincejoined usin November of 2009 and has taken over
responsibility for the algebra-based physics course.




After more than twenty years of dedicated service to the department, Jan Strom retired in the spring of
2009. We miss Jan agreat deal, but we were fortunate to replace her with Mary Nielsen, former secretary
in the history department.

We have also increased the number of post-docs in the department. Chao Zhang remains with us,
working on simulations and data analysis for LUX, Mgjorana, and MiniCLEAN. We hired a second post-
doc, Wenchang Xiang, last summer. Wenchang holds a Ph.D. from the University of Bielefeld in
Germany and worked on parton evolution in high energy and high density quantum chromodynamics. He
is working on the LUX experiment and growing high purity germanium crystals for neutrinoless double
beta decay and dark matter searches. Wenchang was aso recently named as Associate Editor of the
Central European Journal of Physics. Our third post-doc, Gopakumar Perumpilly joined us early this
summer. He received his Ph.D. from Mahatma Gandhi University in India, and spent time at the
Harvard-Smithsonian Center for Astrophysics assisting with data reduction and programming in the
search for exoplanets. He is performing simulations and experiments to characterize contributions to the
background due to surface contaminations. Our fourth post-doc just joined us in July. Oleg
Perevozchikov received his Ph.D. from the University of Tennessee where he was part of the search for
electron anti-neutrinos from the Sun with the Kamland detector. He will work on the development of
particle discrimination software for a prototype neutron detector to be deployed underground at DUSEL .

Research Activities

The Nuclear and Particle Physics group continues to be productive, but has morphed into a new entity
called CUBED. Many of you know of Governor Round' s support for research activities through his 2010
program. Over the course of his terms in office, he founded a number of 2010 Centers in South Dakota,
with the intent of providing infrastructure so that faculty would be more competitive when applying for
federa funding, and as a way to support research that might have a commercialization potential. Under
the leadership of Dongming Mei, a collaboration was developed that included faculty from South Dakota
State University, South Dakota School of Mines and Technology, Dakota State University and
Augustana, in addition to faculty at USD. Titled the Center for Ultra-low Background Experiments at
DUSEL (CUBED), the center will focus on producing materials for underground experiments at the
underground lab. It will receive funding of approximately $3 million over its five year funding cycle
from the state.




During its first year of existence, CUBED submitted funding proposals requesting nearly $5,000,000 in
funding and was awarded over $1,000,000 by NSF and NASA, with an additional award of nearly
$3,000,000 anticipated to be received shortly from the Department of Energy (DOE). Faculty from the
collaboration published twelve major journa articles and eight articles in conference proceedings. They
also presented eight invited talked and made fifteen presentations at national and international meetings.
Several CUBED faculty from USD and BHSU attended the NN2009 International Conference in Beijing,
which introduced CUBED and the planned facility at Homestake to a broad international audience.

Dr. Mei and Dr. Sun visit the Great Wall. Touring the Institute for High Energy Physics
in Beijing

The research activities in the department have been directed in three main areas. The first relates to
growing high purity germanium crystals for use in detectors for neutrinoless double beta decay and dark
matter searches. A crystal grower has been purchased and space established for it on campus. Sun and
Wenchang are currently leading this effort, but we have a new research assistant professor joining us in
January 2011, who will assume responsibility for the effort. Eventually, a crystal growth facility will be
constructed underground at DUSEL to grow crystals uncontaminated by cosmogenic radiation.

The second effort is related to low background counting, which will assay materials used in underground
experiments and also provide background characterizations for different locations underground. Two of
our undergraduate students designed and built aliquid scintillator detector which will be used to measure
neutron backgrounds underground and a third undergraduate worked on the design of the shielding
system for the low background counting station. Faculty and students are also seeking ways to deplete
argon of its radioactive isotope, so that it becomes a more efficient dark matter detector.

In recognition of his outstanding research efforts, Dr. Mei received the President’s Award for Research
Excellence in the early/mid-career category. This award is presented by our Office of Research
and recogni zes outstanding work by a young faculty member.

Graduate Programs

As the research and grant activities related to physics have increased within the state, the Regents
recognized the need for expanded graduate education in physics. In December of 2008, USD was once
again granted authority to offer the M.S. in Physics, after a thirty-five year hiatus. The program is
modeled after the cooperative undergraduate venture, in that SDSU, SDSM&T and USD cooperate in the




delivery of the courses necessary for the M.S. in Physics. The program builds on master’s level programs
that were already in place at SDSM&T (in materias science) and SDSU (in engineering) to offer a
separate and new physics major. In our first year back in the business of graduate education in physics,
we had three students enrolled in the program, and graduated our first student, Jason Spaans, this summer.
Jason’ s focus while a graduate student was in dark matter searches, more specifically dark matter searches
using noble liquids. He designed thermal diffusion columns and built a prototype system to deplete argon
of its radioactive isotope, argon-39, and also explored the possibility of extracting depleted argon from
underground water sources, one of which serves the town of Wall, SD. We anticipate having four full-
time graduate students in our program thisfall.

| also spent a great deal of time last summer working with my colleagues at SDSU and SDSM&T
developing a program request for a collaborative Ph.D. in Physics. The proposal was reviewed positively
by external reviewers and was approved by the Board of Regents at their December 2009 meeting.
Unfortunately, implementing a quality Ph.D. program does require an influx of new resources, and the
Ph.D. implementation has been delayed pending an upswing in the state budget situation. We continue to
remain hopeful that resources will be found to support this program, as DUSEL provides an incredible
opportunity for physics education at al levelsin the state.

MNS Program
In collaboration with Dr. Miles Koppang of the chemistry department, we've offered severd Title 1I-

funded workshops for high school teachers under the Master of Natural Science umbrella. One workshop
has focused on teaching math concepts in the context of how they might be used in science applications.
The others take an interdisciplinary approach to a specific theme. This summer’s course was based on
food science, and the chemical, biological, physiological, and physical processes that go into food
production and consumption. The workshops were al well-attended with twenty-plus teachers attending
each of the weeks.

Facilities

As | mentioned in an earlier newsletter, the science buildings (Pardee, Churchill-Haines, and Akeley-
Lawrence) on campus are undergoing some major renovations this year. While Chemistry and Biology
chose to stay in their home while renovations were occurring, Physics and Earth Sciences chose to
relocate and are spending some time in the former business school, Patterson Hall. (The new business
school, Beacom Hall, is a beautiful building). While Patterson does not have the usual amenities one
would expect in a research and teaching science building, it does have a lot of space. That has been
particularly beneficial, as the physics program has expanded significantly in the year since we vacated
Akeley-Lawrence. Unfortunately, it will also be problematic for us and the campus as we try to fit
faculty, post-docs, students, and research projects into space designed for about four fifths of those
activities.

Students

Our students continue to be recognized for their accomplishments. This past year, three of our students
(Keenan Thomas, Jason Spaans, and Patrick Davis) received competitive NASA Space Grant Consortium
stipends to fund their research activities. Iseley Marshall and Brian Woltman received funding to attend
the American Physical Society — Division of Nuclear Physics meeting in Hawaii. Iseley was also selected
to participate in the NASA Langley Aerospace Research Summer Scholars (LARSS) program. She will
be studying the solar absorptivity and thermal emissivity of nanocomposites.

Using a combination of grant funding from CUBED, NSF and NASA-DUSEL, we were able to hire four
graduate students, eight undergraduate students, and one high school student to work on DUSEL related
research activities this summer. Their experiences have been varied and include upgrading the design of
the thermal diffusion columns and automating their operation, improving the shielding design for low



background counting, exploring other designs for detectors to be used in characterizing backgrounds
underground, evaluating the purity of germanium crystals, designing a combustor for the hydrogen used
in crystal growth and developing a radon mitigation system for underground experiments.

Undergraduate Patrick Davis looking through the detector he and Brian Woltman built. Heislooking
through about a meter of liquid scintillator.

The Joseph and Margaret Nelson Scholarship was awarded to Patrick Davis, and Iseley Marshall received
the G.I. Moller Scholarship. The Harrington book award was given to Brian Woltman.

Graduates

Two students graduated from our program in the spring of 2009. Keenan Thomas had so much fun doing
underground science that he decided to stick around and enter our Master’'s program. Amber Onken
entered the applied physics program at Appalachian State.  And I’ ve already mentioned Jason, our first
student to graduate with an M.S. in over thirty years.

Astronomy Day

After a gap in 2009, our Astronomy Day speaker for 2010 was Dr. Vuk
Mandic of the Laser Interferometer Gravitational Wave Observatory
(LIGO) and the University of Minnesota. Dr. Mandic spoke on the search
for gravity waves, the small ripples in space-time caused by accelerating
mass systems. LIGO is expected to be sensitive enough to observe
gravitational waves originating from some of the most energetic eventsin
the universe, such as supernova explosions, mergers of black hole pairs,
and even the Big Bang itself. Because 2010 was also the Year of the
Laser, a combination of observing astronomical objects using laser
interferometry techniques seemed particularly appropriate. In addition,
DUSEL has been proposed as a potentially quiet site in which to conduct
gravity wave observations.

Our Astronomy Day event was particularly special this year in that we also awarded the inaugural Robert
L. Adams Astronomy Award for outstanding scholastic achievement in astronomy. I’'m sure many of you
remember Bob Adams, who was a member of the mathematics department and also taught astronomy at
USD. Through the generosity of Bob's daughter, Elizabeth Rosenbaum, and her family, we are now able



to give a cash prize to the student with the best record in our introductory astronomy courses. Our first
recipient was Andrew Fick, a criminal justice and English magjor, who will be a senior at the U. this fall.
We thank Beth for her contributions in support of our students.

Visiting Speakers

In addition to our astronomy day speaker, we also hosted the Deputy Director of Fermi Nationa
Laboratory, Dr. Young-Kee Kim, on our campus. She presented a talk to the campus community entitled
E = mc* Opening Windows on the World, in which she explained the role accelerators play in
our understanding of fundamental particles and the laws that govern our universe. Thistalk was
part of a broader visit to our campus and the state of South Dakota to establish connections with
the physics programs in the state. Fermi National Lab is expected to play a large role in the
Long Baseline Neutrino Experiment in which a beam of neutrinos will be directed from Fermi
Lab to avery large detector located at DUSEL, with the ultimate goal of understanding neutrino
oscillations.

Once again, we enjoy hearing from all of you. Please keep the information coming by sending to
physics@usd.edu or via regular mail in care of the physics program at USD. You may aso wish to
explore our web site at www.usd.edu/phys.

| typically end by asking for your help and this year is no exception. All of the activities, scholarships,
and visiting speakers mentioned above require financial support. As costs increase from year to year,
while operating budgets remain static, we depend more and more on friends of the program to help
accomplish our goals and support our activities. Our undergraduate majors are some of the very best
students at this institution. As the USD Foundation moves to constituency-based fundraising, many of
you will be caled by representatives of the Foundation; |1 hope you think fondly of physics when
supporting USD.

Thank you for all of your support and | look forward to hearing from you.

Best Wishes,

TinaKeller, Director



