June 26, 2007

Dear Alumni and Friends;

Greetings! | hope this spring finds you al well and, once again, eagerly awaiting news from the physics
program. The past year has been a busy one for everyone in the department. And while | would have
preferred to send this newdletter to you a few weeks ago, circumstances conspired against me. In this
case, | hope the old adage about no news being better than something (I can never remember old adages)
does not apply.

DUSEL Update

In what we optimistically expect will be a regular feature of the newsletter, | will start this year's
newsletter with an update on the events connected to Homestake. Shortly after last year’s newd etter was
published, NSF reopened the call for Conceptual Design Reports for an underground lab. In addition to
Homestake and Henderson, two other sites entered the competition. One group proposed the Soudan
Mine in Northern Minnesota as a site; the other suggested a site in the Cascades. This has delayed the
final selection, but we expect an announcement from NSF this summer regarding the location for the
underground lab. Also last summer, South Dakota philanthropist T. Denny Sanford generously donated
$70 million dollars to the South Dakota Science and Technology Center in support of infrastructure
improvements in preparation for early entry into the mine, and for the creation of a Science Center to
educate visitors on the extraordinary science that would occur at this deep underground lab.  South
Dakota physicists have been actively pursuing research activities connected to DUSEL, have organized
and attended numerous workshops, and our department just returned from Berkeley where we participated
in a workshop to discuss collaborative opportunities among UC-Berkeley, Lawrence Berkeley Nationa
Lab, and USD.

Resear ch Activities

Our newest addition to the department, Dr. Mei has had a very productive year. During his first year at
USD, he established a research cluster which includes Sun and me; a new post-doctoral research scientist,
Zhongbao Yin; and four undergraduate students (Zach Parson, Jason Spaans, Keenan Thomas, and Kirby
Myers). This group (Dr. Mei) has published three papers in Physical Review C, Physical Review D, and
Nuclear Instruments and Methods A and has four more under preparation. Additionaly, two
presentations were made at the APS-Division of Nuclear Physics meeting this past fall and two more
presentations were made at the April APS meeting. Dongming has also maintained his membership in
three mgjor collaborations. The Majorana Double-Beta Decay experiment seeks to understand the
fundamental nature of the neutrino. It consists of sixteen ingtitutions and includes both national and
international universities and severa national labs. The DEAP/CLEAN experiment is designed to search
for dark matter and consists of ten ingtitutions and approximately forty scientists. And NNBAR explores
the possibility of a neutron-antineutron transition and seeks a deeper understanding of matter and
antimatter. In addition to these well-established collaborations, USD is planning to develop two new
avenues of research which will provide infrastructure support to experiments sited in a deep underground
lab. The first is a study of Muon-Induced Backgrounds with the goal of understanding and eliminating a
source of backgrounds that will plague all underground experiments. The second is the development of a
Low-Background Counting Facility which would provide a means of evaluating the shielding and
detectors used in the experiments. We are also increasing the infrastructure within the department to




support these expanded research activities. A mini-computing cluster has been built and students are
using the computers for their research projects. Through the donation of a Germanium detector from
LANL, a data acquisition system is in development. And a data analysis system will become available
soon to be used by Zhongbao in his simulation work and analysis.

In addition to participating in the Nuclear and Particle Physics research group, Dr. Sun has continued to
publish in his field of Optical Physics. During this past year, he published in Optics Letters, Physical
Review B and the Journal of Luminescence and presented several papers at an international conferencein
France. He continues to participate in USD’s Center for Research and Development of Light Activated
Materials and presented a seminar for the Chemistry Department entitled “Optical Line-widths in Erbium-
Doped Glasses and Optical Fibers.”

Visiting Speakers

With the help of the Office of Research Visiting Scholar Program, we were able to bring four speakers to
campus to present seminars on DUSEL related topics. We began the series in November of 2006 by
inviting Dr. Yuri Kamyshkov of the University of Tennessee. Dr. Kamyshkov's talk was entitled
“Matter-Antimatter Transition Search at DUSEL” and explained the search for neutron-antineutron
transitions by using a vertical 1-km shaft with a TRIGA reactor placed at the top of the shaft producing
neutrons and an antineutron annihilation detector at the bottom. This was followed in late November by
Dr. Andrew Hime' stak entitled “DEAP and CLEAN Detectors of Dark Matter.” Dr. Himeisafellow of
both the American Physical Society and Los Alamos National Lab and his talk explained how one may
use light cryogenic liquids such as argon and neon to detect Weakly Interacting Massive Particles
(WIMPS). During the semester break, Xianwu Xu, from the University of Wisconsin, visited our
campus. While he was here, he assisted with the establishment of the mini-computing cluster in Akeley-
Lawrence and presented a seminar on IceCube, a high energy neutrino project located in Antarctica
Then in February of 2007, John Wilkerson, from the University of Washington and also Mgorana
spokesperson, presented a lecture entitled “ Digging Neutrinos — Pursuing Science Deep Underground.”

Astronomy Day

In keeping with the DUSEL theme, our speaker
this year was Kevin Lesko from Lawrence-
Berkeley National Lab and UC-Berkeley. We
were very pleased to have Kevin visit our campus
for many reasons. First, he gave an excellent and
well-attended talk, “Neutrino Astronomy,” in
which he explained the way we use neutrinos to
further our knowledge about the universe,
discussed the remaining discovery opportunities in
understanding neutrinos, and detailed why a deep
underground laboratory is an important location for
experiments pursuing these opportunities. Second,
he participated in a very productive workshop on
the day following his talk in which we partnered | : ;
with Lawrence-Berkeley National Lab to submit a Kevin Leska with SNO Photo Multiplier
DOE EPSCoR proposa. Finaly, many of you XBD200209-00481

may recognize his name as the driving force and PI on the NSF submission to convert the Homestake
Mineinto a Deep Underground Science and Engineering Lab.

Additionsto the Department
With the help of Los Alamos National Lab, we welcomed our first post-doctoral researcher to the
department in early May. Zhongbao Yin comes to us from Huazhong Normal University in China where




he has been teaching at the Ingtitute of Particle Physics. He received his Doctor of Science from Bergen
University-Norway in 2004 and spent several years working at CERN. His main area of responsibility
will be assisting Dongming with the simulations necessary to design components of the underground
experiments.

The Earth Sciences half of the department also added two new faculty members this academic year,
replacing faculty who had either retired or departed. They are Mark Sweeney (Ph.D. - Washington State
University) and Brennan Jordan (Ph.D. - Oregon State University).

Students

Our students continue to do great things. We had four undergraduate students actively involved in
research activities within the department this past year. We also had a number of other students involved
in research activities within other disciplines at the University. Four students prepared scientific posters
for the “Posters in Pierre’ research showcase in the state capitol. They were Keenan Thomas —
“Homestake Ultra-Low Background Counting Facility,” Kirby Myers — “The Magjorana Neutrinoless
Double-Beta Decay Experiment Overview,” Zach Parsons — “Background Study for Mg orana Double-
Beta Decay Experiments,” and Jason Spaans — “Dark Matter Search with Liquid Argon.”

Two of our students (Jason and Keenan) received funding through the Northern Plains Undergraduate
Research Center (NPURC) for the summer to continue their work in the Nuclear and Particle Physics
research group. Kirby will be spending the summer at Los Alamos National Lab, working in Andrew
Hime's research group and joining in the search for Dark Matter. We aso added Brian Tlach, an REU
student from Loras College, to our research group.

For the first time ever, USD had a student chosen for the USA-Today All-American Team. Frank
Leibfarth, a senior chemistry/physics double major was one of twenty students chosen from across the
nation for this prestigious honor.

The Joseph and Margaret Nelson Scholarships were awarded to Keenan Thomas, Kirby Myers, and Brian
Woltman; Amber Onken received the G.I. Moller Scholarship.

The Society of Physics students had a busy year as well. Their physics-on-the-road show continues to be
a big hit with performances at the Science Olympiad and area schools. Their repertoire includes
everything from an air tank powered scooter to frozen gummi bears to hydrogen “bombs.” They assure
me that they rigorously follow safety protocols, and their rainbow-colored safety glasses provide ample
evidence of this. I’ve included one picture below and we are in the process of adding more to our web
site.



We also continued our spring banquet tradition at which we honor our scholarship recipients and induct
the newest group into Sigma Pi Sigma (SPS). This year's class includes Zach Parsons, Kirby Myers,
Keenan Thomas, Michael Pudenz, and Dongming Mei.

Graduating Seniors

Three students graduated from our program this spring. Michael Janssen graduated with a double major
in physics and math. He will enter the graduate program in Mathematics at the University of Nebraska-
Lincoln this fall, and was selected for a highly competitive summer program at Nebraska. Zach Parsons
also graduated with a double major in physics and mathematics. As an undergraduate, he spent several
summers at Brookhaven National Lab and one summer in South Dakota's research entrepreneurs
program. He isworking next year as an AmeriCorps volunteer and plans on entering medical school the
following year. Phillip Maass graduated with mgjors in physics, math and history and was physics club
president this past year. He has accepted ajob with Principal Financial in Des Moines. The class of 2007
is shown below.

Strategic Planning

As part of the overal strategic planning process of the University, physics has reviewed its program and
made some changes. To improve academic rigor, we have increased the number of hours of physics
required for the major from thirty-two to thirty-six and changed quantum mechanics and thermodynamics
from electives to required courses. Although students had received an introduction to quantum mechanics
and thermodynamics in their introductory courses, we felt that all students graduating from USD with a
physics major should have more than an introductory knowledge of these fields. We are also in the
process of developing a second advanced laboratory which will focus on devel oping techniques essential
to being productive members of our research labs.

Former Graduates
Cara Hamilton (B.S. 2003) graduated from The University of South Dakota Sanford School of Medicine
this spring.

John Weber (B.S. 1997) is completing his Ph.D. in Chemistry from Colorado State University and plans
on pursuing ateaching career.

Jaime Lush (B.S 1998) is part of the Natural Sciences Lecture Demonstration Team at Harvard
University. It appears that he may spend a great deal of time playing with physicstoys.



Sephen Solberg (B.S 2001) is a Senior Associate and CAD Manager for Coffeen Fricke & Associates,
Inc., an acoustical design firm located in Lenexa, Kansas.

Changes at the U.

There have been anumber of changes that have occurred all around the U. President Abbott appointed an
Athletics Review Task Force, chaired by the new Faculty Athletics Representative (me), which was asked
to review classification options for the U.'s athletics program. The taskforce recommended a
reclassification of the athletics programs to Division I, the South Dakota Board of Regents approved the
reclassification, and the U has begun the process of moving its athletics programs to the Division | level.

Construction activities are occurring all over campus. The Medical School is about halfway through its
reconstruction process, construction on the new student center will begin this summer, and we expect a
start to the new Business School any day.

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

As aways, | will end by asking for your help. 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.
While they remain successful competing for general scholarship dollars available at our institutions, we
think rewarding them with dollars designated specifically for physics maors would help us retain and
recruit undergraduate students.

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

Best Wishes,
Conn Kol

TinaKé€ler, Director



