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D e ve l o p  Yo ur  Le a d e r sh ip  Sk i l l s  E nha n c e  Yo ur  Car e e r

“As a student member, AVS has given me the 
opportunity to present my work at the local and 
national level, meet some great contacts, and develop 
the skills I need to be successful.”

Peter Palomaki, Ph.D. Candidate, 
Rensselaer Polytechnic Institute

AVS Student Activities 
Did you know that 25% of AVS membership is comprised of students? You 
represent the future of AVS and we encourage you to take advantage of the 
following opportunities and services: 

Student Chapters 
AVS has several Student University Chapters, each with the goal of generating student interest in 
a range of science and technology topics of interest to AVS. Student Chapters provide an avenue 
to meet other students and professionals. It’s a great way to make friends and start forming a 
network of contacts that can help you throughout your career. Meet future employers and col-
leagues through meetings and other chapter activities.

Student Awards
AVS has many Student Awards both at the National and Divisional level. The AVS National Student 
Awards include five (5) top-level awards and multiple Graduate Research Awards (GRAs). All AVS 
National Student Awards are presented at the Awards Ceremony at the International Symposium. 
They include travel support as well as a cash award. In addition students may apply for a na-
tional student award and one Division/Group Award in a given year.

Career Services  
The AVS Online Career Center (Weddle’s Top 100 website) is part of the Physics Today Career Net-
work. Jobs and resumes are shared with four partner job boards - Physics Today Jobs, the American 
Association of Physics Teachers (AAPT) and American Physical Society (APS) Career Centers, 
and the IEEE Computer Society Jobs board. Connect with the finest job seekers and companies in 
physics, engineering, vacuum science, and technology.

AVS also offers an annual Onsite Career Center/Mini Job Fair at the AVS International Sympo-
sium and Exhibition for the purpose of connecting job seekers with potential employers to facilitate 
contact and networking during the Conference. A great opportunity to meet with potential employ-
ers and gain interviewing skills.

Short Courses  
AVS Short Courses not only facilitate student/instructor interactions, but provide networking op-
portunities with peers. In addition, several AVS Chapters host courses regionally. For a complete 
list of short course at a student discount rate please visit our short course section. 

AVS Publications 
AVS publishes four journals on a variety of topics. Explore our journals in the AVS Publications 
Digital Library and take advantage of our newest feature i-AVS.

Stay Connected 
Join our online Facebook or LinkedIn  
communities.

www.avs.org
212-248-0200
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From global warming to Facebook to the 
International Space Station, we’re realizing now, 
more than ever, how connected we all are — as 
physicists, as scientists, as members of society, as 
humans, and as part of a vast universe.

The idea of scientists, and especially physicists, 
usually conjures up visions of solitary individuals 
set apart from society, using obscure tests to 
determine universal laws. But this period, if it 
ever really existed, has long passed. While we are 
still trying to determine universal laws, there is 
no way we are isolated – from other scientists or 
from the world at large.

International and interdisciplinary collaboration 
has become the norm. The first detector 
performance results posted by the CMS group at 
CERN had more pages devoted to its author list 
than to science content. Interdisciplinary fields 
such as medical imaging and nanotechnology 
are now at the forefront of science and society. 
Physicists collaborate with biologists, economists, 
and engineers to help with issues such as 
education, green energy, and clean water.

We’re applying our skills and understanding to 
questions traditionally outside of our field. We 
are not only sharing the results of our research, 
but working with policy makers and community 
leaders to influence how those results are used. 
We are forging new connections to make the most 
of our fast-paced, information-driven society.

What do all of these connections mean? How 
can we make the most of them? What challenges 
should we prepare for, and how? How are the 
expectations and responsibilities of scientists 
changing?

The setting for the 2012 Quadrennial Physics 
Congress is an area characterized by such 
connections: Orlando, FL, home to NASA’s 
Kennedy Space Center. Building on the 2008 
theme of scientific citizenship, the 2012 Congress 
addresses the necessity, practicality and ideals of 
making connections, whether they are between 
student and professor, scientist and society, or 
Earth and exoplanet.



4  �  2012 Quadrennial Physics Congress



2012 Quadrennial Physics Congress  �   5

PhysCon2012 Quadrennial Physics Congress
Hosted by Sigma Pi Sigma, the physics honor society

November 8-10 • orlaNdo, Fl

�

Welcome! I am pleased, indeed thrilled, that you have joined us 
at the 2012 Sigma Pi Sigma Quadrennial Congress, also known 
as PhysCon. This is the only national meeting whose focus is on 
undergraduate physics students. I believe it is most appropriate that 
Sigma Pi Sigma, the national honor society in physics, is the host. 
The society knows that you who hold this in your hands are very 
important as the collective future of physics.  

This is my fifth congress, but I remain young at heart. I am excited by 
the great lineup of world-class speakers we will all enjoy. No physics 
student, young or young at heart, can avoid goose bumps when 
thinking of hearing Jocelyn Bell Burnell tell us of her discovery of 
pulsars or Freeman Dyson tell us of his life which has spanned the 
discovery of quantum physics to the present day. The same can be 
said for our other speakers, true luminaries in our field. In short, we 
have an awesome lineup for you.

I have been to the Kennedy Space Center and will again be excited 
to see the historical locations of such human drama. As a recent high 
school graduate I watched with Barb, then my girlfriend and now my 
wife, along with hundreds of millions of others in 1969, those grainy 
black and white pictures of the first steps on the moon. We looked at 
the moon that night and it has never looked the same since. We will 
walk where these missions all started.  

Workshops on important contemporary issues await us all. Discus-
sion and argument will help us form positions on several topics that 
concern us as good citizens, such as diversity in the discipline and 
communicating science to society, among a half-dozen or so topics. 
Don’t forget to see the art exhibit and the posters. See what your col-
leagues have produced. Probe their work, ask questions; I’m sure the 
contributors will enjoy telling you of their accomplishments. 

I urge you to meet new friends in physics, become immersed in phys-
ics from a wide viewpoint, and heartily enjoy this congress. Actually, 
it was designed with you in mind by fellow students, faculty, and AIP 
staff. Look around. Isn’t this wonderful; where else will you see over 
800 physics students, alumni, and mentors together?

Welcome again,

Steve Feller
Coe College
Chair, organizing committee of the 2012 ΣΠΣ Congress
Past president of ΣΠΣ

From the Planning Committee Chair

On behalf of the Sigma Pi Sigma & Society of Physics Students 
National Council, I would like to welcome you to the 2012 Sigma Pi 
Sigma Quadrennial Physics Congress.

As the largest meeting designed with undergraduate students as the 
primary audience, PhysCon is the first professional conference that 
many students will attend. To that end, Steve Feller, Chair of the Or-
ganizing Committee, and his colleagues have been hard at work over 
the past several years putting together the outstanding program that 
we will experience in the coming days. The speakers, workshops, 
exhibits, and tour of the Kennedy Space Center will hopefully inspire 
you, open your mind to new ideas, and prepare you for your career 

in physics. For those of you attending that are already in your career, 
I hope this program will motivate you to reach out to our young as-
sociates and share your experiences. In all, we are looking forward to 
“Connecting Worlds”. 

Sincerely,

William DeGraffenreid
President, Sigma Pi Sigma
ΣΠΣ Class of 1993 - California State Polytechnic University, Pomona

From the Sigma Pi Sigma President

�elcome, �on�ress �articiants!

Sigma Pi Sigma is an organization of the American Institute of Physics
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The American Association of Physics Teachers will return  

to New Orleans for its Winter 2013 Meeting, January 5-9.  

The Big Easy, well known for its cross-cultural and 

multilingual heritage, provides a lively and entertaining 

backdrop for physicists and physics educators as 

they meet to share information and ideas spanning a 

potpourri of themes (including physics of accelerator 

applications, physics of space weather, instructional 

innovations for the laboratory, reducing the 

achievement gap in physics, and online physics 

courses).  And the meeting in New Orleans, “the 

birthplace of jazz,” would not be complete without 

special sessions on the physics of sound, music, 

and all that jazz!

Winter Meeting
January 5-9

aapt.org

Register Today!
www.aapt.org/Conferences/wm2013

Follow us on Facebook/Twitter
facebook.com/physicsteachers
twitter.com/physicsteachers
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6:00am – 7:30pm:  Registration Open

7:15am – 7:30am:  AIP Governing Board & SPS National Council Board NASA Tour Buses 1 & 2

7:45am – 10:00am:  NASA Tour Buses 3 - 16 Board

3:00pm – 7:30pm:  Exhibit Hall Open

Location: Boca V-VIII & Foyer

 See exhibitor listings on pages 26-33
 

6:30pm – 7:30pm: Dessert Reception in Exhibit Hall

Location: Boca V-VIII & Foyer

7:30pm – 8:00pm:  Welcome & Announcements

Location: Caribbean Ballrooms IV-VII

  Bill DeGraffenreid, President of Sigma Pi Sigma 
  Diane Jacobs, Past President of Sigma Pi Sigma

8:00pm – 9:30pm:  Plenary Talk I

Location: Caribbean Ballrooms IV-VII

 Connecting Worlds Through the Scientific Exploration of Earth and Space
  John Grunsfeld, head of the NASA Science Directorate

Thursday, November 8

6:00pm – 11:00pm:  Registration Open

Wednesday, November 7

PhysCon has gone mobile!

PhysCon has a free guide on Guidebook!
www.guidebook.com/g/physcon

Improve your experience by bringing the schedule, maps, Twitter, and more with 
you on your phone or mobile device. We will also be using Guidebook as a feedback 
mechanism during some of the workshops. 

You can also view the guide on online on your laptop at:

m.guidebook.com/guide/2510



8  �  2012 Quadrennial Physics Congress

7:00am – 7:30pm:  Registration Open

7:30am – 8:30am:  Breakfast with the Scientists, sponsored in part by Vernier

Location: Caribbean Ballrooms IV-VII

8:30am – 10:00am Plenary Talk II

Location: Caribbean Ballrooms IV-VII

 The James Webb Space Telescope: Science Opportunities and Mission Progress
  John Mather, Senior Project Scientist on the James Webb Space Telescope, NASA 

10:15am – 11:45am Workshop I

Location: Caribbean Ballrooms IV-VII

 Connecting Scientists & Science Policy
  David Mosher, Director, National Security Division, Congressional Budget Office
  Anna Quider, AAAS Fellow & Foreign Affairs Officer, US State Department
 

12:00pm – 1:00pm Lunch Talk

Location: Caribbean Ballrooms IV-VII

 The Search for and Discovery of the Higgs Boson
  Dan Green, Scientist, Fermi National Accelerator Laboratory
 

1:15pm – 2:45pm Parallel Workshops IIa & IIb

IIa Location: Caribbean Ballrooms IV-V 

 Connecting Academia & Industry
  Douglas Arion, Professor, Carthage College
  Shelly Arnold, Former Vice President of Operations, 
     Mobile Workforce

3:00pm – 4:30pm Plenary Talk III

Location: Caribbean Ballrooms IV-VII

 The Incredible Tomography Imaging Technique
  Mercedes Richards, Professor, Pennsylvania State University

4:30pm – 6:30pm Poster Session & Art Show

Location: Boca V-VII

 5:00pm -6:00pm Snacks sponsored by The Optical Society
 

8:30pm – 11:30pm

Location: Caribbean I-III

 Club Congress sponsored by the American Physical Society 

Friday, November 9

IIb Location: Caribbean Ballrooms VI-VII 
 Connecting Diverse Perspectives in Science
  James Stith, Vice President Emeritus, 
     American Institute of Physics
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8:30am – 10:00am Plenary Talk IV
 
Location: Caribbean Ballrooms IV-VII 

 Living Through Four Revolutions
  Freeman Dyson, Professor Emeritus, Institute for Advanced Studies

10:00am – 10:15am Morning Snack Break sponsored by PASCO
 

10:15am - 11:45am Parallel Workshops IIIa & IIIb
 
IIIa Location: Caribbean Ballrooms IV-V 

 Connecting Students with Career Paths
  Roman Czujko, Director, Statistical Research 
     Center, American Institute of Physics
 

12:00pm – 1:00pm Lunch Talk
 
Location: Caribbean Ballrooms IV-VII 

 Science Consulting for the Big Bang Theory and Other Experiences in Public Outreach
  David Saltzberg, Professor, University of California, Los Angeles 

1:15pm – 2:45pm Workshop IV

Location: Caribbean Ballrooms IV-VII

 Connecting Physics & the Public
  Henry Reich, Digital Media Artist in Residence, Perimeter Institute for Theoretical Physics
  Gary White, Program Director, National Science Foundation

3:00pm – 5:00pm Poster Session, sponsored by the American Physical Society Forum on
   Physics and Society, and Art Show

Location: Boca V-VIII 

 3:30pm – 4:15pm Snacks

5:00pm – 6:30pm Plenary Talk V
 
Location: Caribbean Ballrooms IV-VII

 Hot on the Trail of Warm Planets around Cool Stars
  John Johnson, Professor, California Institute of Technology
 

7:00pm – 8:30pm  Dinner Banquet & Plenary Talk VI
 
Location: Caribbean Ballrooms IV-VII

 Reflections on the Predicted End of the World in December 2012
  Jocelyn Bell Burnell, Visiting Professor, University of Oxford
 

8:30pm – 9:00pm Awards Presentation and Closing Announcements
 
  Bill DeGraffenreid, President of Sigma Pi Sigma

IIIb Location: Caribbean Ballrooms VI-VII 
 Connecting Science & Technology
  Lee Sawyer, Professor, Louisiana Tech University 

Saturday, November 10
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Sponsors & Donors

Thank You to our PhysCon Sponsors 

The Friday evening PhysCon party, Club Congress, is brought to you by the American Physical Society,  a 
non-profit membership organization working to advance and diffuse the knowledge of physics through its 
outstanding research journals, scientific meetings, and education, outreach, advocacy and international 
activities. www.aps.org

Top prizes for the poster contest winners were donated by the OSA Foundation, the charitable 
organization working on behalf of The Optical Society (OSA).  The OSA Foundation has funded hundreds 
of programs for future and emerging scientists benefiting thousands of individuals in more than 55 
countries.  www.osa-foundation.org

The Friday poster session snack break is sponsored by The Optical Society (OSA), where science and 
technology innovations in optics and photonics come together. www.osa.org

Top prizes for the astronomy poster contest winners were donated by the American Astronomical Society, 
the major organization of professional astronomers in North America. http://aas.org/ 

The Saturday morning snack break is brought to you by PASCO. For almost 50 years, PASCO has been 
designing, developing and supporting innovative education technology solutions for primary, secondary, 
and university level science. www.pasco.com

The Saturday poster session is sponsored by the American Physical Society Forum on Physics and Society, 
a division of the American Physical Society organized in 1971 to address issues related to the interface of 
physics and society as a whole. www.aps.org/units/fps

Breakfast with the Scientists is brought to you in part by Vernier, which puts easy-to-use data loggers, 
sensors, experiments and graphing/analysis software into the hands of students, helping educators 
develop the next generation of scientists and engineers. www.vernier.com

Top prizes for the PhysCon art contest winners were donated by the American Association of Physics 
Teachers, the premier organization representing and supporting physics and physical science teachers 
and teaching in the United States. www.aapt.org

The PhysCon mobile app is brought to you by WebAssign, the leading provider of powerful online 
instructional tools for faculty and students. www.webassign.net

DiversityInc provided in-kind advertisement in DiversityInc magazine.   DiversityInc’s mission is to bring 
education and clarity to the business benefits of diversity and is the leading source of information on 
diversity management. www.DiversityInc.com

Thank You to our Sigma Pi Sigma Donors

PhysCon is made possible, in large part, by the generous 
contributions of members of Sigma Pi Sigma, the physics honors 
society. 

Thanks to the contributions of Sigma Pi Sigma members, 
the Society of Physics Students has given more than 
$800,000 in the form of scholarships, awards, internships, 
and fellowships to students across the country since 1985, 
and continues to give more every year. 

To learn more visit www.sigmapisigma.org/donate/. 

Thank You to our PhysCon Chapter Reporter Award Donors

PhysCon Chapter Reporter Awards are $500 awards available to 
chapters that bring four or more members to PhysCon and write 
about their experience for SPS publications. SPS was able to make 
twenty awards for PhysCon 2012, thanks to the generosity of the 
following organizations and individuals:

�� National Institute of Standards and Technology
�� American Astronomical Society
�� American Center for Physics employees
�� The Optical Society, OSA
�� Jack Hehn

A 
S 

A 

WebAssign®
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About the Society of Physics Students 
and Sigma Pi Sigma

Planning Committee & Staff

The Society of Physics Students (SPS) is a professional 
association explicitly designed for students. Membership, 
through collegiate chapters, is open to anyone interested in 
physics. The only requirement for membership is that you be 
interested in physics. Besides physics majors, our members 
include majors in chemistry, computer science, engineering, 
geology, mathematics, medicine, and a range of other fields.
 SPS exists to help students, particularly undergraduates, 
transform themselves into contributing members of the 
professional community. Course work develops only one 
range of skills. Other skills needed to flourish professionally 
include effective communication and personal interactions, 
leadership experience, establishing a personal network of 
contacts, presenting scholarly work in professional meetings 
and journals, and outreach services to the campus and local 
communities. Locally, regionally, nationally, and internationally, 
the SPS offers the opportunity for these important enrichments 
to the student’s experience.
 Within SPS is housed Sigma Pi Sigma, the national 
physics honor society, which elects members on the basis of 
outstanding academic achievement. Sigma Pi Sigma exists to 
honor outstanding scholarship in physics; to encourage interest 
in physics among students at all levels; to promote an attitude 
of service of its members towards their fellow students, 
colleagues, and the public; to provide a fellowship of persons 
who have excelled in physics. Sigma Pi Sigma’s mission is not 
completed in the induction ceremony with the recognition of 
academic accomplishment. In the four dimensions of Honor, 
Encouragement, Service, and Fellowship, the mission of Sigma 
Pi Sigma takes a longer view.
 Founded in 1921, Sigma Pi Sigma is a member honor society 
of the Association of College Honor Societies. Our society has 

some 80,000 historical members. Election to Sigma Pi Sigma is 
a lifetime membership.
 This unique two-in-one society operates within the 
American Institute of Physics (AIP), an umbrella organization 
for ten professional science societies. AIP is a 501(c)(3) not-
for-profit membership corporation created for the purpose of 
promoting the advancement and diffusion of the knowledge of 
physics and its application to human welfare. It is the mission 
of the Institute to serve the sciences of physics and astronomy 
by serving its Member Societies, individual scientists, students 
and the general public.
 The ten Member Societies supported by AIP collectively 
represent a broad cross-section of more than 135,000 
scientists, engineers, and educators in the global physical 
science community. With an extensive catalog of top-cited 
journals, AIP is one of the world's leading publishers in 
the physical sciences. AIP pursues innovation in electronic 
publishing of scholarly journals and offers full-solution 
publishing services for its Member Societies. AIP publishes 
13 journals; two magazines, including its flagship publication 
Physics Today; and the AIP Conference Proceedings series.
 Through its Physics Resources Center, AIP provides a 
spectrum of services and programs that encompass education 
and outreach, science communication, government relations, 
career services, statistical research, industrial outreach, and 
the history of physics and other sciences. The Society of Physics 
Students and Sigma Pi Sigma are part of the Physics Resources 
Center, and are supported in large part by AIP and its Member 
Societies.

2012 Quadrennial Physics Congress  
Planning Committee 
Bill DeGraffenreid, California State University Sacramento
Christopher Faesi, Harvard University
Steve Feller, Coe College (CHAIR)
Diane Jacobs, Eastern Michigan University
Jason Maldonis, Coe College
Rudiger Michalak, University of Wyoming 
Peter Nguyen, University of Arizona
Bret Polopolis-Meredith, University of Hawaii
Jenna Smith, Michigan State University (CO-CHAIR)
DJ Wagner, Grove City College
Karen Williams, East Central University

Sigma Pi Sigma National Office Staff 
Toni Sauncy, Director, Sigma Pi Sigma & Society of Physics Students
Thomas Olsen, Assistant Director, Sigma Pi Sigma & 
               Society of Physics Students
Douglas Dalton, SPS Support Specialist
Elizabeth Anne Hook, SPS Communications Specialist
Sacha Purnell, SPS Senior Secretary 
Lydia Quijada, Membership Database Assistant
Kendra Redmond, SPS Program Coordinator
Tracy M. Schwab, SPS Communications Team Leader
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Sigma Pi Sigma Congresses

The 2012 Quadrennial Physics Congress (PhysCon) taking 
place this week in Orlando, Florida, is the latest in of a long 
line of congresses hosted by Sigma Pi Sigma. Congresses have 
played an integral role in the development of Sigma Pi Sigma 
as an honor society, and, while the meeting has evolved over 
the years, its core purpose has stayed the same: to provide 
direction and vision to Sigma Pi Sigma.
 The first congress was held in 1928 at Davidson College 
in North Carolina, and six chapters attended. They elected 
national officers, including Marsh White who became a 
lifelong active participant in Sigma Pi Sigma. In 1934, the third 
congress was held at the University of Kentucky, attended 
by nineteen chapters. During this congress Sigma Pi Sigma 
transitioned from a fraternity to an honor society and set 
the standard that membership was dependent on academic 
excellence. In 1967, a special congress saw ninety chapters 
vote to merge Sigma Pi Sigma with the American Institute 
of Physics, a move that gave birth to the Society of Physics 
Students.
 In 1992 Sigma Pi Sigma hosted the first congress in 25 
years, in Dayton, Ohio—often referred to as the first modern 
congress. The primary reason that congresses restarted in 
1992 was to determine the feasibility of a 75th anniversary 
celebration in 1996. Based on the success of the 1992 meeting, 
plans moved forward.
 The 1996 "Diamond Jubilee" congress celebrated the 75th 
anniversary of the founding of Sigma Pi Sigma and addressed 
the theme “Looking Back, Looking Forward.” Held in Atlanta, 
Georgia, participants heard from exciting speakers such as 
Dr. Robert Ballard and Dr. Alan Lightman, and the tradition of 
hosting small group discussions or “breakout sessions” was 
started. 
 The 2000 congress in College Park, Maryland, fully 
implemented breakout sessions, celebrated the unique 
creativity of Sigma Pi Sigma members, and featured a 
large-scale discussion on the state of diversity in physics. 
Attendees didn’t just talk about important issues; they made 
recommendations to the physics community at large about the 
state of physics and physics education through the National 
Task Force on Undergraduate Physics.

 The 2004 Congress, held in Albuquerque, New Mexico, 
set the direction for future congresses. It included tours of 
the Trinity Test Site in the Jornada del Muerto Desert, and 
developed ten recommendations related to ethical conduct 
for Sigma Pi Sigma and the Society of Physics Students. 
Breakout sessions became full-fledged workshops where 
attendees discussed important topics such as “Career Choices 
& Weapons Research” and “Professional Integrity in Research & 
Authorship,” for example.
 Four years later at Fermilab in Batavia, Illinois, the 2008 
Congress addressed the theme of “Scientific Citizenship: 
Connecting Physics & Society.” Over 600 people attended 
this congress, setting forth recommendations that led to a 
renewed commitment by Sigma Pi Sigma and the Society 
of Physics Students (SPS) to encourage diversity in physics. 
These recommendations led to the creation of the Future 
Faces of Physics initiative, which includes a $300 award for 
SPS chapters to hold events that cross cultural divides. The 
2008 congress also included an art contest, where attendees 
displayed and shared art connected to science.
 Each congress helps guide the next, and the 2004 theme 
on ethics fed the 2008 theme on scientific citizenship. The 
theme developed for the 2012 Quadrennial Physics Congress, 
“Connecting Worlds Through Science & Service,” fed off the 
energy and direction of past congresses. Service has been an 
integral part of Sigma Pi Sigma since the 1934 congress, when 
it was written into the society’s mission. Many members and 
chapters are extremely active in their community, and former 
president Diane Jacobs said it best: “On the brochure students 
receive when they are invited to join Sigma Pi Sigma are 
printed the following words: honor, encouragement, fellowship, 
and service. These are the cornerstones of our physics honor 
society. ” Sigma Pi Sigma members take their responsibility to 
serve their community to heart, and the 2012 congress theme 
is an extension of that dedication.
 Sigma Pi Sigma’s Quadrennial Congress has become the 
largest and most unique meeting targeted at undergraduate 
physicists in the United States, bringing together 
undergraduate and graduate physics students, faculty, alumni, 
and others. In addition to exciting plenary talks, attendees 

engage in productive and important 
discussions on relevant physics 
topics. The 2012 Physics Congress 
(now dubbed PhysCon) will focus on 
“Connecting Worlds Through Science & 
Service” through six plenary talks, two 
lunch talks, six workshops, two poster 
sessions, an art contest, tours of NASA’s 
Kennedy Space Center, networking 
opportunities, and an exhibit 
hall packed with graduate school 
representatives, physics professional 
societies, and other organizations. 
These events help provide an 
atmosphere for attendees to grow and 
develop as members of the community, 
as well as providing important guidance 
for Sigma Pi Sigma and SPS.

RIGHT 
The first Sigma Pi 

Sigma national 
convention, held on 

the campus of the 
founding chapter, 
Davidson College, 

NC. Six chapters were 
represented, national 
officers were elected, 

and life-long leader 
Marsh White (first 

row, far left) became 
Secretary/Treasurer. 

Photo courtesy of 
American Institute 

of Physics.
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NAME BADGES & ID    

�� You must be wearing your nametag at all times, and 
you must have a photo ID to board.

�� Do not remove your nametag, even after you are 
checked off the list.
�� Nametags will be used to verify everyone is on 
the right bus, and to get you through to the Visitor 
Complex.

�� If you do not have an ID on you at boarding, you will 
not be permitted to get on the bus. 

TOUR BUS 

�� All attendees will be assigned a bus number. You will 
only be allowed to board your assigned bus.
�� Attendees should reference their registration 

confirmation to see which bus they are on (this 
information will also be located on your nametag).
�� You must arrive and be IN LINE BEFORE boarding 

time. The buses cannot wait for you if you do not 
arrive, and we cannot guarantee you a spot on 
another bus.
�� YOU MUST BE WEARING YOUR NAMETAG AND HAVE 

A PHOTO ID TO BOARD A BUS. If you don’t have both 
of these things, you will not be permitted to board a 
bus. 
�� Each bus will have a staff person and a bus captain 

who will check IDs prior to boarding.
�� Do not bring glass containers on the bus. Otherwise, 

food and drink are allowed on the bus. Attendees are 
expected to discard any unused items at the end of 
the tour.
�� Restrooms are available on the bus – they will not be 

easily available on the tours except for the stop at the 
Visitor’s Center, which may not be for several hours. 
Remember when using bus restrooms, you will be on 
(or in the vicinity of) the bus for about six hours.

LUNCH

�� When you registered for the tour you also picked a 
box lunch. Your lunch choice is indicated on the back 
of your nametag. Lunches have been packaged by 
bus to accommodate the selections of its riders. The 
lunches will be distributed when busses arrive at 
Kennedy Space Center. 
�� Note your bus boarding time, tour time, and visitor 

center time. Some busses will have lunch as late 
as 1:00 pm, but riders may bring food on the bus 
if a snack is necessary. Food is also available at the 
Visitor's Complex.

KENNEDY SPACE CENTER (KSC) 
  

�� YOU MUST WEAR YOUR NAMETAG AT ALL TIMES ON 
THE TOUR, AND YOUR PHOTO ID MAY BE CHECKED 
AGAIN AT KSC.

�� Your nametag will serve as your pass to the 
Visitor Complex.

�� Bring your camera! Pictures will be permitted, and if 
there’s any spot on your tour where they are not, you 
will be told.
�� Expect to go through airport-level security at the 

Visitor Complex. If you can avoid carrying a bag, that’s 
best. You are welcome to leave your things on the bus, 
which will be secure.  

KSC VISITOR COMPLEX    

�� You must be wearing your nametag at all times when 
at the KSC Visitor Complex. You will not be allowed to 
enter without it, and you will be asked to leave if you 
do not wear the nametag while at the facility.
�� Because time at the Visitor Complex is limited and the 

Complex is large, please plan your visit ahead of time. 
You can go online and experience their interactive 
map here: www.kennedyspacecenter.com/interactive-
map.aspx, or view the map on the next page.
�� Buses 3-14, & Bus 16 will all stop at the Visitor 

Complex. Busses 3-6 will stop at the Visitor Complex 
AFTER the tour, and Busses 7-14, 16 will stop 
BEFORE the tour. 
�� STARTING TIMES FOR BUS TOURS ARE NOT 

FLEXIBLE. Bus captains and KSC escorts will not wait 
for students who are not back on the bus on time. 
�� Each bus will have about 45 minutes at the Visitor 

Complex. This may be more or less depending on how 
quickly your group boards & traffic.
�� A map of the Visitor Complex is on the next page. 

Choose your destination within in the Visitor Complex 
PRIOR to your visit to save time!

Thank You

Special Thanks to Beth Smith KSC-EXE00 for her hard work in 
arranging our day at Kennedy Space Center.

HAVE FUN! THIS IS A SPECIALLY ARRANGED TOUR PROVIDED 
BY KENNEDY SPACE CENTER EDUCATION STAFF AND NASA 
SCIENTISTS AND ENGINEERS. THIS BEHIND THE SCENCES 
LOOK IS A ONCE IN A LIFETIME TREAT.

Guidelines for Thursday
Bus Tours & Kennedy Space Center Visit
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John Grunsfeld

Plenary I: Connecting Worlds Through the Scientific Exploration of 
Earth and Space 
In May of 2009 a team of astronauts flew to the Hubble Space Telescope 
on space shuttle Atlantis. Over the course of 5 spacewalks they completed 
an extreme makeover of the orbiting observatory. The Hubble now has 
a full complement of instruments capable of performing state-of-the-
art observations from the near infra-red to the ultraviolet end of the 
electromagnetic spectrum. Many great science results have already emerged 
from the renewed Hubble.  The Hubble Space Telescope has been a fascinating 
study in public policy, engineering, ethics and science. A narrative of the 
adventures in orbit will be presented, and through the lens of the Hubble 
mission the challenges of science across the space science disciplines, including 
the recent Mars Curiosity mission, will be discussed.

The astronaut who ate peanut butter and raspberry jelly sandwiches during 
shuttle flights and has been known to wear a baseball cap emblazoned with 
Curious George wearing a spacesuit is now trading an orange jumpsuit for 
suits and ties as an administrator at NASA’s headquarters.
 When NASA administrator Charles Bolden chose John Grunsfeld to 
lead NASA’s Science Mission Directorate, some people didn’t know what to 
think. After all, Grunsfeld’s reputation hinges on his success as the “Hubble 
repairman”--an astronaut who flew on three of the five Hubble Space 
Telescope servicing missions.
 But before he was an astronaut, Grunsfeld was a scientist, studying high-
energy particles. He may be the only person on earth who has both touched 
Hubble and used its data. And now his passion for understanding the world 
will need to be translated into helping NASA achieve its scientific goals, on 
time and on budget.
 “From the viewpoint of a space-telescope person — as an astronomer 
and an astronaut — it is an incredible time because the agency is still 
formulating its exploration plans for humans,” Grunsfeld told Nature News in 
January.
 Grunsfeld was born in Chicago and grew up near the famed Museum of 
Science and Industry. “It was a great place to grow up; I came to the museum 
all the time,” he said in an interview with the museum in 2009. “I never 
could tire of exploring the museum, there were always new things to see.” 
But he thought he’d be an adventurer, not a physicist, until he was assigned 
to write a biography of Enrico Fermi in the third grade.
 Grunsfeld told Nature Jobs that initially, “I was crushed. I had no idea who 
he was. But I soon learned that he was both an extremely creative physicist, 
straddling the line between experimental and theoretical physics, and an 
adventurer. That appealed to me greatly. I unwittingly locked onto Fermi as a 
model.”
 In high school, the budding scientist would take instruments home to 
“fix” (and then keep a few months longer than necessary). He went on to 
study physics at MIT and received his PhD in high-energy astrophysics at the 
University of Chicago. His doctoral thesis involved a cosmic ray experiment 
that flew on the space shuttle Challenger.
 Three years later, NASA called and asked if he wanted to be an astronaut.
 No question. Speaking to Nature News in 2010, Grunsfeld said, “My 
mentor, Bruce Margon, reminded me that I would only get one chance to be 
an astronaut, and that I could be an astronomer any time.”

 In 1995 Grunsfeld flew in space for the first time. Four years later, he was 
assigned to STS-103, the third Hubble servicing mission.
 “It was like finding the Holy Grail,” he said in a 2008 interview. “As an 
astronomer this was a huge deal for me and the kind of thing I had dreamed 
about since I was 6 years old. When I finally got there in December of 1999, 
I was on the end of the robotic arm and within about a meter of Hubble and 
I really had one of those moments where I was…was kind of so thrilled that I 
just couldn’t believe it and found myself reaching out to touch Hubble -- and 
I literally did that with my finger -- to touch Hubble, to see if it was real.”
 No spacewalk is easy, but some of Grunsfeld’s activities seem to defy 
logic, requiring him to perform repairs on parts of the telescope that weren’t 
even visible. During the final Hubble servicing mission in 2009, he had to 
reach around a corner to unfasten some of the 100 screws that needed 
replacing. “It’s kind of like wearing a couple of pairs of winter mitts. But...
when I’m in a spacesuit I feel very comfortable, almost as if I’m working in 
shirtsleeves,” he told NASA.
 Indeed, space may be where Grunsfeld is most comfortable. Speaking to 
the Australian Broadcasting Corporation in an interview aired in 2011, he 
said that upon reaching space, “I just felt this is my home. If I could live in 
space, I would definitely do that.”
 After retiring from NASA in 2009, Grunsfeld began work as deputy 
director of the Space Telescope Science Institute in Baltimore, MD, the 
science operations center for both Hubble and the forthcoming James Webb 
Space Telescope. Two years later, he rejoined NASA as a scientist, not an 
astronaut.
 He now manages NASA’s spaceflight programs as well as the agency’s 
Earth science, planetary science and heliophysics experiments. No problem. 
“The last time I looked, Earth was a planet. Venus is a planet. Mars is a 
planet,” he told Nature News. “The Sun is a star; Hubble studies stars. We 
tend to stovepipe things into budget lines, but there are very few scientists 
who also don’t see it as a continuum.” 
 —by Rachel Kaufman

John Mather

Plenary II: James Webb Space Telescope: Science Opportunities and 
Mission Progress
The James Webb Space Telescope, the planned successor for the Hubble Space 
Telescope and the Spitzer Space Telescope, is making excellent technical 
progress.  It will carry four instruments to cover the wavelength range from 
0.6 to 28 µm with imaging, spectroscopy, and coronography, and will have a 
deployable 6.5 m aperture telescope cooled to about 40 K.  It will be launched 
by an Ariane 5 vehicle from French Guiana to reach an orbit around the Sun-
Earth Lagrange point L2.  Two of the flight instruments are completed and 
in test, all 18 of the beryllium primary mirror segments have been polished 
warm, and 5 of them have been coated with IR-reflecting gold. I will describe 
the scientific programs that future users are likely to propose, ranging from 
the first objects to form after the big bang, to the assembly of galaxies, the 
formation of stars, and the potential detection of planetary systems capable of 
supporting life. I will also outline the remaining work for the project, including 
testing the telescope and instrument package end-to-end at the gigantic 
vacuum chamber at Johnson Space Center, and developing and testing the 
deployable sunshield.
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John Mather gets things done, even if it takes a while.
 From shepherding a successful NASA mission over fifteen years from 
proposal to launch aimed at studying cosmic microwave background to his 
current project--the James Webb Space Telescope (JWST), another long-
running and much-delayed project--it seems Mather is destined to work on 
big, magnificently expensive missions. But, he says, these are the missions 
that are incredibly important, because they do what no other projects can.
 "How did the first objects form after the Big Bang? We guess, but we 
don't know. How are galaxies formed, and how do they all get to have black 
holes in the middle? How do they evolve? ... From my perspective, [JWST is] 
irreplaceable. There's only one way you can learn this information and that's 
with a telescope in space."
 Born in Roanoke, Virginia to a biologist who studied dairy cows, Mather 
quickly got excited about astronomy, physics, archaeology and geology. By 
the time he reached college, "I thought I wanted to be a physicist, because 
that's where all the greatest mysteries were. I wanted to be like [Richard] 
Feynman. He was my hero. Actually, it's really hard to be like Feynman," 
Mather says. "Partly through graduate school [at Berkeley], I thought, I'm 
really tired of being in the library." He ended up working on his thesis under 
Paul Richards, a leading figure in cosmic microwave background (CMB) 
studies.
 The CMB, the faint background glow of the universe, a remnant of the 
Big Bang, had only been confirmed a few years earlier by Arno Penzias 
and Robert Wilson. Using their ground-based antenna, Penzias and Wilson 
discovered the CMB (and famously thought at first that it was interference 
caused by pigeon poop). But to really measure the CMB at higher 
resolutions, you needed to get outside the earth's atmosphere.
 Mather's thesis was an ambitious project to measure the CMB from 
a balloon 140,000 feet up. But, "It did not function properly," he says. So 
instead he wrote about measurements taken from the ground and the design 
for the balloon payload. But the project led directly to the COBE satellite, 
which Mather began working on almost immediately after graduation.
 COBE would be to astrophysics what the electron microscope was to 
microbiology. It would study the universe's background fluctuations in 
unprecedented detail, increasing scientists' knowledge of the early universe. 
Theorists had been struggling to make previous measurements fit their 
understanding of the universe and the laws of physics, so more accurate 
measurements, in much higher resolution, were crucial.
 Mather moved to the Goddard Space Flight Center to figure out how to 
get COBE into orbit. After eight years of studies, the team got the approval 
to build the satellite. Four years later, in 1986, "we thought we were pretty 
ready. And then the Challenger blew up," he says. With NASA shifting its 
shuttle mission focus to only space station support, "we had to redesign 
COBE so it could be launched on a rocket instead of the shuttle."
 In 1989, COBE finally launched and performed exactly as it should. When 
Mather presented the satellite's map of the CMB at the 1990 meeting of the 
American Astronomical Society, he received a standing ovation. 
 "All the measurements fell as they should," he says. "People had been 
waiting a long time for that."
 Ironically, the delays that kept the project in limbo for so many years also 
allowed Mather and his team to take advantage of improved technology, to 
pack better instruments onto COBE. And that proved to be a blessing. "If the 
radiometers had been a factor of two or three less [sensitive], we might not 
have known what there was to see," he says. "There are plenty of Chinese 
proverbs about this." Mather would eventually share the 2006 Nobel Prize in 
Physics with George Smoot for COBE's results.
 Six years after getting that standing ovation, Mather took on leadership 
of the James Webb Space Telescope, which has been hailed as the successor 
to Hubble and blasted as an expensive boondoggle, years behind schedule 
and $5 billion over its original budget.
 "It turned out to be a lot harder than people thought," Mather concedes. 
Scheduled for a 2018 launch, if JWST makes its (revised) timetable it will 
have taken 23 years from sketch to launch.
 But there are questions. And they need answering.
 "I get to think about the magnificence of the universe every day," says 
Mather. "To me it's astonishing. I think about the complexities that have 
appeared and the fact that we could be the only ones in the universe asking 
the question. So here we are, asking life's questions, and we get to do it 
today."
 —by Rachel Kaufman

Mercedes Richards

Plenary III: The Incredible Tomography Imaging Technique
Tomography is an innovative and comprehensive technique that is closer to 
our daily lives than we realize.  It has been applied to a range of scientific 
disciplines, including medicine, archaeology, geophysics, oceanography, and 
astrophysics. This simple mathematical idea has been used to calculate three-
dimensional images from two-dimensional pictures or projections of various 
objects from the human body to distant stars.  I will explain the process and 
provide examples of how this procedure has been used to create amazing 
pictures that cannot be taken with a camera in the usual way.

Mad Mercy’s classmates thought it was crazy to study astronomy. But that 
didn't stop her from pursuing her dream to the stars.
 Her name, of course, wasn't really "Mad Mercy." And Mercedes Richards' 
high school classmates only thought she was loopy. After all, they were going 
to be doctors, engineers, and lawyers. Where was the money in astronomy?
 But as any scientist knows, it's not about the money. It's about discovery. 
Richards has certainly done a lot of that. As an expert on binary star systems, 
she has spent her career trying to understand what goes on between these 
twinned stars. She may even help discover whether their planets host life.
 Richards was born in Kingston, Jamaica, a place where the stars shine 
so beautifully at night that you can't help but become interested in them. 
"Even today with all the light pollution, you go outside and boom! you can 
really see a lot of stars," Richards says. "I didn’t have a telescope, and my 
father didn't know about stars, so we were just looking up and engaged in 
how many stars there were." By about 7th grade, though, she was certain she 
wanted to know more about the universe.
 After completing her master's at York University in Toronto, Richards 
began studying binary star systems at the University of Toronto. Her 
thesis focused on a particular class of binary star pairs where one star is 
consuming the other. These stars, Richards says, behave a lot like twins. 
"They were born at the same time, but you can have twins who have slightly 
different weights. So one of the stars in our binary system is a little bit 
heavier than the other. The heavier one matures faster and, if the stars are 
really close to each other, one star will start dumping gas onto the other." 
 The nearest pair of stars exhibiting this behavior is about 100 light-
years away, relatively close, but it is hard to get a good picture of what is 
happening in these star systems. "Even with our largest telescopes you 
can't take a picture of most of them. From here they would look like a dot," 
Richards says. "We're able to make pictures of galaxies that are much much 
farther away--millions of light years away--and yet we have stars inside our 
own galaxy that are just 100 light years away, and we can't take images of 
them because they are so small."
 Using a technique called tomography, which was developed for the 
medical industry, Richards was able to "see" the gas moving between stars 
and determine the properties of the binary system. Tomography takes 
2-D pictures of sections or "slices" of a three-dimensional object and then 
reconstructs them into a full 3D model. Richards's tomograms used the 
Doppler shifts of light leaving stars to reconstruct how gas flows among and 
between stars.
 Why bother exploring these systems? For one thing, "most of the stars in 
the sky are actually binary or multiple. We need to understand the dynamics 
of what's going on to get a better sense of what's really happening all over 
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in our galaxy," Richards says. Also, with the confirmed discovery last year 
of giant planet Kepler 16b, which orbits a binary star system, learning 
how binary stars interact could point astronomers toward the discovery of 
more planets in similar systems. "We thought at first this [type of planetary 
system] could not be stable, that the gravitational forces of the stars would 
rip the planets apart. But it seems there are now a lot of binary systems that 
are parents to these planets. It's important for us to know what's going on 
and how that might affect the planetary systems that form around them."
 Richards says, also, that she is motivated by pure curiosity. "I just want to 
see what it looks like," she says. "What's going on up there? I just want to see 
it up close. This is how I get to see it up close."
 And if someone were to develop a super-fast spaceship that would 
let Richards really see the stars up close? No thanks. "I get seasick all too 
quickly. No small places, thank you. But if somebody wanted to go and take a 
picture and send it back, that would make my day."
 —by Rachel Kaufman

Freeman Dyson 

Plenary IV: Living Through Four Revolutions
I had the luck to begin my professional career in 1945 when four radical 
scientific revolutions happened simultaneously.  They were space, genomics, 
nuclear energy and computing.  Looking back 67 years later, we can count up 
the score.  One was a flop, one was a huge success, and two were half-and-half.  
That is not a bad score for scientific gambling.
 Nuclear was a flop because nuclear energy never fulfilled our dreams 
of a cheap and safe and clean source of power.  Computing was a success 
far beyond our dreams, becoming cheap and small and user-friendly and 
empowering ordinary people all over the world.  Space was half-and-half, 
with unmanned missions a big success for science and manned missions a big 
flop for human adventure.  Genomics was also half-and-half, a big success for 
science and a big flop for medicine.  Space and genomics are wonderful tools 
for science but not doing much for human welfare.

His greatest discovery had wide-ranging implications for physics, but many 
will remember Freeman Dyson as a heretic or rabble-rouser. The man who 
unified three separate theories of quantum particles also seems to get a rise 
out of chipping at the scientific establishment, through his prolific writings 
and controversial ideas about climate change and the limits of science.
 “I think people tolerate me very well,” he said. “I suppose my rebellion 
is sort of accidental.” Dyson would have been entering a Ph.D program just 
as World War II broke out in earnest, and when the war ended, he never 
returned for his advanced degree. “I happened to get educated at a time 
when the whole system was screwed up, so I never went through the normal 
channels as a Ph.D. I was very lucky,” he said. “I always considered a Ph.D an 
obstacle to education.”

 Now, the lack of a degree hardly matters as Dyson’s impact and influence 
has been felt in theoretical physics, mathematics, topology, number theory 
and more. Elected a fellow of the Royal Society and bestowed with numerous 
awards, some might say he’s earned the right to be subversive.
 Dyson, born in England in 1923, had an aptitude for numbers that was 
apparent early on. “I was calculating numbers before I could read, and that’s 
just the way I was built,” he said. (His sister, speaking to the New York Times 
in 2009, recalled him “working out how many atoms there were in the sun” 
at age four.) Dyson grew up and spent two years at Cambridge doing pure 
mathematics (“All the physicists were away”) before beginning work at a 
civilian division of the Royal Air Force designed to give scientific advice to 
the military. 
 The war ended and Dyson received a fellowship to Cornell, where 
theoretical physicist Hans Bethe asked him to work on a problem involving 
electrons. This work became the basis for Dyson’s famous 1949 paper which 
proved that three methods for calculating the renormalization of electrons-
-Feynman’s method, Schwinger’s, and Tomonaga’s--were equivalent. He was 
rewarded with an appointment at the Institute for Advanced Study.
 Around the same time, Dyson purchased a collection of sci-fi stories that 
included Arthur C. Clarke’s “The Rescue Party.” 
 “It’s quite amazing,” Dyson said of the piece. “I started reading these 
stories, and they, of course, are the imagination that drives a lot of what’s 
going on in the world. That’s where most of the good ideas come from,” he 
said.
 As early as 1960, Dyson was proposing thought experiments that ended 
up taking on lives of their own. He published a short paper in Science 
arguing that any sufficiently advanced civilization would have energy needs 
so great that it would have to surround its parent star with power satellites 
to capture nearly all of its energy output (a structure now commonly 
referred to as a “Dyson sphere”), reradiating the energy as heat. Therefore, 
the search for advanced extraterrestrial life should focus on infrared sources.
 That idea, and his concept of genetically-engineered trees creating 
habitats on comets, have both ignited the imaginations of countless sci-fi 
writers as well as convinced some that he’s a bit loopy. But Dyson said those 
concepts get more attention than they deserve.
 “Both of those are sort of hype--they’re not real. There’s no science 
involved, it’s just an interesting thought.”
 His “interesting thoughts” on other subjects--like climate change--have 
landed him in some hot water with the scientific establishment as of late, 
after he said half a decade ago that “all the fuss about global warming is 
greatly exaggerated.”
 He’s careful to say he speaks as a citizen, not a scientist, and that he does 
not deny the earth is warming, but his view that a warmer planet might not 
be all bad certainly goes against scientific consensus. James Hansen, head 
of the NASA Goddard Institute for Space Studies and an expert in climate 
modeling, told the New York Times that Dyson “doesn’t know what he’s 
talking about.” Meanwhile Dyson, a card-carrying liberal, has suggested that 
any unwanted effects of extra carbon in the atmosphere could be mitigated 
by so-far unknown advances in science.
 Writing in Edge magazine five years ago, he summed up his humanist 
viewpoint:

The humanist ethic begins with the belief that humans are an essential 
part of nature. Through human minds the biosphere has acquired the 
capacity to steer its own evolution, and now we are in charge. Humans 
have the right and the duty to reconstruct nature so that humans and 
biosphere can both survive and prosper. For humanists, the highest 
value is harmonious coexistence between humans and nature. The 
greatest evils are poverty, underdevelopment, unemployment, disease 
and hunger, all the conditions that deprive people of opportunities 
and limit their freedoms. The humanist ethic accepts an increase of 
carbon dioxide in the atmosphere as a small price to pay, if world-wide 
industrial development can alleviate the miseries of the poorer half of 
humanity. The humanist ethic accepts our responsibility to guide the 
evolution of the planet.

And yet, for all that, Dyson said he still sees himself as just a mathematician.
 “I would like to be remembered, I suppose, as a discoverer of a 
certain number of mathematical theorems which will survive,” he said. 
“Mathematics has the great advantage of being permanent. Anything I did in 
mathematics would be a monument.”
 —by Rachel Kaufman
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John Johnson      

Plenary V: Hot on the Trail of Warm Planets Around Cool Stars
During the past 17 years our knowledge of planetary systems has been 
revolutionized by the discovery of a diverse sample of thousands of planets 
orbiting other stars. These exoplanets provide us with clues about the origins 
of our planet, and help us place our Solar System in a broader Galactic 
perspective. One of the most remarkable results to emerge from the sample 
of known exoplanets is that there are many more small planets than large 
ones throughout the Galaxy, with as many as 1-3 planets per star with periods 
less than ~1 year. I will present the Caltech Exolab’s two-pronged approach 
to finding and studying these low-mass planetary systems in the immediate 
Solar neighborhood. Our first strategy is to study the planets orbiting the 
least massive and most proximate Kepler target stars: the M dwarfs. This 
study is made possible by the new spectroscopic and photometric tools we 
have developed to measure the fundamental characteristics of low-mass 
stars and their planets. Our second thrust involves the development of new 
instrumentation at Palomar for the detection of low-mass planets in the 
habitable zones of their stars. This project, called Project Minerva, continues 
the storied tradition of small, robotic telescopes atop Palomar Mountain.

Astronomy wasn't necessarily where a bright underachiever from St. Louis 
thought he'd find himself. Born into a family of artists and evangelical 
Christians, science might've been the last thing you'd expect he'd pick up.
 But thanks to "a chance alignment of genes gone wildly awry," he can't 
imagine doing anything else.
 Now, as a professor of astronomy and astrophysics at Caltech and 
leader of a group called ExoLab, Johnson is a leader in the detection and 
characterization of exoplanets, especially rocky planets orbiting cool stars, 
which might hold liquid water and could even harbor life.
 Born in Albuquerque, NM but raised in St. Louis, MO, Johnson was a poor 
student. "I was kind of a classic underachiever in school, and the kind of 
student teachers always said wasn't living up to his potential," he says. "As 
an adult, I can see I was just really bored." Johnson's mind was fascinated 
by patterns and averages. He would count the number of trucks the family 
passed on the way to church on Sundays and kept a running tally in a 
notebook. He quickly realized that the number of trucks might change on a 
given day, but the average usually remained steady. "I didn't know what to 
call it back then. I just did it," he said.
 Without other technical-minded people around, he spent most of his 
time bored, building elaborate contraptions with Legos or disassembling his 
Transformers to see how they worked.
 High school, often the time of self-discovery, wasn't much different. "I 
figured out how to get a 4.0 my freshman year of high school. Everybody 
took note of the fact that, 'here's this one black kid who got a 4.0.'" Johnson 
found himself standing out--and not in a good way. "The upside was that all 
the teachers wanted to believe I was a 4.0 student, so that was the last work 
I did [in high school]," Johnson said.
 One day senior year, his guidance counselor called him in and said she 
had nominated him for a full ride scholarship to the University of Missouri-
Rolla, and that he'd been accepted immediately. "And that was kind of the 

extent of my college applications," he said.
 He entered as an engineering major, told engineering was where 
the money was. "I was thoroughly bored with that. You had to look up 
everything in a book - I was like, that's no fun. Where do you figure stuff 
out?"
 Then came sophomore year, where Johnson read Stephen Hawking's "A 
Brief History of Time," as well as a book by an author who was a scientist 
and a Christian. "It was written for kids like me who had grown up told that 
believing in the Big Bang was a sin, but this book said that if you believe in 
every aspect of physics, you should be even more compelled to believe in the 
Big Bang. We don't take our medical advice from the Bible, we don't take our 
knowledge of electrons from the Bible, and therefore we shouldn't take our 
understanding of the origin of the universe from the Bible."
 That led to an argument with his father--they didn't talk for the next 
two years. Undeterred, Johnson switched his major to physics, and entered 
Berkeley as a graduate student with a solid understanding of physics but no 
knowledge of astronomy.
 As a graduate student at Berkeley, Johnson learned astronomy quickly. As 
part of his thesis, he got telescope time on an instrument at Lick Observatory 
-- "the smallest telescope, one that nobody wanted to use," Johnson told 
Caltech's "Engineering and Science" magazine. He designed software to 
perform analysis of stars he'd chosen and personally went down to Lick "to 
spend six nights a month at this little telescope." And after perfecting the 
software, out popped a signal: planet HD185269b. "It was a solo act that was 
carried on by a mature graduate student. I never thought I would--I doubted 
I would reach that pinnacle in my career but there, I had done it," he said.
 Johnson has since added another 45 exoplanets to his discoveries, but 
he's still "really partial" to HD185269b, his first. That planet has turned out 
to be "a very unique hot Jupiter"--one with a highly eccentric orbit (for its 
period) with complex weather patterns.
 Now, as director of ExoLab at Caltech, every week Johnson and the 
students he mentors are "finding out things that no human has known before. 
We're the first there." And that's about as far from boring as you can get.
 —by Rachel Kaufman

Jocelyn Bell Burnell    

Penary VI: Reflections on the Predicted End of the World in  
December 2012
The Mayan calendar reaches the end of one of its cycles on Dec 21st 2012 and 
some have suggested that the world will end then. Various agencies have been 
suggested as the cause of this end; the astronomical causes will be examined 
and we will reflect on what this episode tells us about then place of science in 
our lives.

July 1967, Cambridge. A student is scanning the sky with a new radio 
telescope, searching for tell-tale “twinkling” quasars.
 Instead, she finds a strange signal that doesn’t look like anything she’s 
seen before.
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 She follows the signal over more weeks and months, and confirms it is 
a series of equally spaced pulses, one every 1.3 seconds. What is it? A faulty 
telescope? Interference? A signal from extraterrestrials?
 That student was Jocelyn Bell Burnell, and she’d just discovered the first 
pulsar – though she wouldn't know until later.
 Dr. Jocelyn Bell Burnell has spent her career studying stars in almost 
every band of the electromagnetic spectrum and campaigning for making 
the sciences more women-friendly. 
 Bell Burnell was born Susan Jocelyn Bell in 1943 in Northern Ireland. 
Her interest in science was sparked early. "It became clear as soon as we 
started doing science in school that I was good at it," she said. At 14, the 
Soviets successfully put Sputnik into orbit. "Suddenly there was a very great 
emphasis on anyone who could do science, should do it," she said. 
 Despite that, Bell Burnell (just Bell then) was the only woman in the 
honors physics program at the University of Glasgow, where she got her 
undergraduate degree; she went to Cambridge to complete her Ph.D.
 During her first two years, Bell helped build the radio telescope she 
would use for her thesis. Under the supervision of Antony Hewish, she and a 
half-dozen others strung miles of cables over four and a half acres. 
 "Once the equipment was built, I ran it solo," she said. The machine was 
built long before ubiquitous computing, so it produced paper charts—96 
feet each day. She would roll the charts out on the floor and analyze the 
patterns, inch by inch, for signs of scintillating ("twinkling") quasars.
 A few weeks into the telescope's operation, she discovered a quarter inch 
of what she called "scruff" on the chart. Its movement resembled a star, but 
no star could produce a signal quite like this one—or so it was thought.
 After "enlarging" the signal, Bell saw a series of regularly spaced pulses. 
Hewish was convinced the signal was interference. "It was nonsense," he 
said in the BBC documentary Beautiful Minds.
 But once Bell and Hewish confirmed the pulse in another telescope, they 
knew they were on to something big. They even dubbed the signal, for a 
time, LGM-1, to signify the possibility that it came from "little green men."
 But she soon found a second, third and fourth similar signal, elsewhere 
in the sky. Dubbed pulsars, for “pulsating star,” each one is a rapidly rotating 
neutron star that emits a beam of radiation—much like a lighthouse’s 
rotating lamp.
 Finding the second pulsar "was a huge relief," Bell Burnell said. "The 
first one was actually quite worrying, because it was such an outrageous 
signal that you really were very puzzled as to what was going on. Finding the 
second one then begins to make clear that it's more natural and normal than 
you have been fearing."
 Bell and Hewish published their findings in Nature. The press, upon 
discovering Bell was a young woman scientist, asked her not for scientific 
answers but for her waist and height measurements, which she conveniently 
“forgot”—a compromise between politeness and principle. Meanwhile, 
Hewish would be nominated for the 1974 Nobel Prize "for his decisive role 
in the discovery of pulsars."
 Looking back, Bell Burnell says she has no regrets. "I've discovered you 
can do extremely well out of not getting a Nobel Prize. You're carried on a 
great wave of sympathy and a great wave of feminism," she said. "It's a waste 
of energy worrying about that kind of thing."
 After finishing her Ph.D., Bell Burnell married and spent 25 years raising 
her family, following her husband around the country. It was only after her 
marriage had broken up and her son had gone to college that she "was able 
to go off to jobs because of what they were rather than where they were." 
Her choice: joining Open University, teaching nontraditional students. "I 
had people who had left high school as soon as possible, having been told 
by their school teachers that they were stupid and then came to realize they 
weren't stupid. They were some of the best students to teach. They knew 
why they were studying."
 Now retired, she has set her sights on improving women's opportunities 
in science. "Although there are a lot of young women entering the sciences, 
the top professors are predominantly male. There are still issues to deal 
with," she said. In a 2004 editorial in Science, she laid out a strategy: "I no 
longer believe that making women more courageous, more assertive, ‘more 
like men,’ is the right way to move forward. Women should not have to do 
all of the adapting. It is time for society to move toward women, not women 
toward society."
 —by Rachel Kaufman

Dan Green

Friday Lunch Talk: The Search for and Discovery of the Higgs Boson 
The Higgs boson was a theoretical postulate made in 1964 in order to 
complete the Standard Model of high energy physics. Over the last 20 years 
experimenters have conceived and built the advanced accelerator, the Large 
Hadron Collider, and detectors, ATLAS and CMS, that were needed to make an 
incisive search for the Higgs particle. The discovery of the Higgs boson was 
announced on July 4, 2012 and the study of its properties continues to the 
present. 

Physicist Dan Green is a Senior Scientist at Fermi National Accelerator 
Laboratory, where he has worked for more than 30 years. Recently he has 
conducted experimental research with the CMS experiment at CERN’s Large 
Hadron Collider. He served as U.S. CMS Program Manager from 1996 to 2007 
and Chair of the CMS Collaboration from 2009-2010. He earned his Ph.D. 
from the University of Rochester in 1969. He is an APS Fellow and is cited in 
American Men and Women of Science and Who’s Who in America. He is the 
author of three books and the editor of two others: 

“Physics at Fermilab in the 1990’s” Ed. by Dan Green and Henry Lubatti, 
World Scientific, 1990.
“Lectures in Particle Physics”, World Scientific, 1994.
“The Physics of Particle Detectors”, Cambridge Press, 2000.
“High Pt Hadron Collider Physics”, Cambridge Press,  2005
“At the Leading Edge, the ATLAS and CMS LHC Experiments”, Ed. By Dan 
Green, World Scientific (2010)

David Saltzberg

Saturday Lunch Talk: Science Consulting for “The Bang Theory” and 
other Experiences in Public Outreach 
For the last six years I have served as the science consultant for the popular 
television situation-comedy "The Big Bang Theory" which features physicists, 
astronomers, engineers, and biologists as its main characters. I will describe 
my role in the production and describe the opportunities it has afforded for 
public outreach for physics and astronomy education. Examples of accurate 
science in the dialogue and visuals will be given as well as feedback I have 
received.  I will also discuss other public outreach opportunities that have 
grown out of my involvement in the show. 
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David Saltzberg is a Professor of Physics and Astronomy at the University of 
California, Los Angeles (UCLA). He received a bachelor's degree in Physics 
in 1989 from Princeton University where he worked in the Princeton 
Cyclotron. He received his Ph.D. in physics from the University of Chicago in 
1994, where he measured the mass of the W boson at the Fermilab Tevatron 
and CDF detector. In 1995-97, he performed post-graduate work at CERN 
on the CHORUS experiment looking for nu_mu to nu_tau oscillations with 
a 1-ton photographic emulsion target. Saltzberg returned to the U.S. and 
CDF as a faculty member at UCLA where he and his group helped build the 
CDF Run-II detector at the Fermilab Tevatron. His group looks for signs 
of supersymmetry and measures exotic properties of the top quark. As 
an assistant professor, Saltzberg received a Sloan Fellowship, NSF Career 
Award, and Dept. of Energy Outstanding Junior Investigator Award. Saltzberg 
current interests are high energy particle physics and high-energy neutrino 
astronomy, using radio detection techniques. He is currently working on the 
ANITA project, which recently complete three successful scientific balloon 
flights in Antarctica. He is also collaborating with the CMS experiment at 
the Large Hadron Collider at CERN. Saltzberg and his students spend their 
free time underground in Gulf-Coast salt mines measuring their suitability 
as future neutrino telescopes. This work receives external support from the 
U.S. Department of Energy's Office of Science, the National Aeronautics and 
Space Administration (NASA), and the National Science Foundation (NSF).
 Saltzberg is the science consultant for the CBS television situation-
comedy, “The Big Bang Theory,” by checking scripts and meeting with the 
producers, writers, actors, set decorators, prop masters, costume designers 
etc. to help ensure scientific accuracy. He also writes a blog The Big Blog 
Theory that explains the science behind each episode. 

Research Areas
High Energy Particle Physics
Physics of Lightning   
Planetary and Geophysics

Extrasolar Planets and Astrobiology 
Solar and Space Physics
Stellar Astrophysics
Galactic and Extragalactic Astrophysics

Undergraduate Degree Programs
Physics, B.S.

Physics Option
Premedical Physics Option

Space Sciences, B.S.
Astrobiology Option
Astronomy/Astrophysics Option
Solar, Earth and Planetary Sciences Option

Graduate Degree Programs
 Physics, M.S., Ph.D.
 Space Sciences, M.S., Ph.D.

Being on the Space Coast in Central Florida  
means you can get to Kennedy Space Center or 
Orlando in about an hour—or to the beach in less 
than ten minutes. F.W. Olin Physical Sciences Center—  

home to the Department  of Physics  
and Space Sciences

DEPARTMENT OF PHYSICS AND SPACE SCIENCES
 COLLEGE OF SCIENCE

http://cos.fit.edu/pss
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Become part of the largest single organization dedicated to all of the geophysical sciences.

American Geophysical Union student members receive significant discounts on member dues, meeting registration 
fees, and journal subscriptions. You will receive AGU’s weekly newspaper, Eos, and a print and online subscription to 

Physics Today. 

Travel made easy. AGU student travel grants provide financial assistance to young scientists and students around 
the world, to present research at an AGU meeting.

Don’t just job hunt; manage your career. The AGU Career Center provides a full range of employment opportuni-
ties in the Earth and space sciences as well as postdoctoral opportunities and fellowships. Obtain valuable career 

information and guidance, such as webinars that help sharpen your career skills, by visiting http://careers.agu.org.

Be the best of the best. AGU’s Outstanding Student Paper Awards recognize exceptional and groundbreaking 
papers presented at AGU meetings by student members.

Meet the greats of Earth and space science. AGU organizes networking events for you to meet with scientists 
whose papers you’ve read and employers you’re eager to work for.

Enter AGU’s T-shirt and video competitions. Style is not an art form, but a science.  Show off your graphic design 
talents by creating a one-of-a-kind T-shirt with an Earth or space theme. Budding directors, entertain and educate 

with a unique short video to share your creativity and love of science with the world. 

Join today at members.agu.org.

AGU: YOUR DESTINATION FOR SUCCESS
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Workshop I: Connecting Scientists & Science Policy

Building on the theme of the 2008 Physics Congress, Scientific Citizenship, this 
workshop is meant to help attendees better understand the policy process 
and what they can do to make a difference. Congress is facing tough budget 
decisions, and understanding the types of choices our representatives face and 
how they make them is vital to participating in the legislative process. Not 
only will attendees begin to get a grasp of the process, they will also learn how 
they can get involved and what scientists can do individually and as a group to 
make a difference.

David Mosher 
David Mosher returned to the Congressional 
Budget Office (CBO) in June 2010, where 
he now leads the division in which he was a 
principal analyst from 1990 to 2000. In the 
decade in between his time at CBO, he was a 
senior policy analyst at RAND. Mosher is also 
an adjunct professor at Georgetown University 
and served as the director of the American 
Physical Society’s Study Group on Boost-Phase 

Intercept Systems for National Missile Defense. Mosher’s research at RAND 
focused on environmental issues for the Army in contingency operations; 
ballistic missile defense; military use of space; nuclear proliferation; nuclear 
weapons; the role of the military and the National Guard in homeland 
security; special forces aviation; Army strategy; and terrorists’ acquisition 
and use of nuclear, biological, chemical, and radiological weapons. Among his 
recent publications are Green Warriors: Army Environmental Considerations 
for Contingency Operations from Planning Through Post-Conflict (2008); 
Diversion of Nuclear, Biological, and Chemical Weapons Expertise from the 
Former Soviet Union: Understanding an Evolving Problem (2005), with 
John V. Parachini and others; Army Forces for Homeland Security (2004), 
with Lynn E. Davis and others;  Report of the American Physical Society 
Study Group on Boost-Phase Intercept Systems for National Missile Defense 
(2004), with David K. Barton and others; Individual Preparedness and 
Response to Chemical, Radiological, Nuclear, and Biological Terrorist Attacks 
(2003), with Lynn E. Davis and others; and “The Budget Politics of Missile 
Defense,” in James Clay Moltz, ed., New Challenges in Missile Proliferation, 
Missile Defense, and Space Security (2003). Mosher holds an M.P.A. from 
the Woodrow Wilson School of Public and International Affairs, Princeton 
University, and a B.A. in physics, from Grinnell College.

Anna Quider 
Anna hails from western New 
York but loves the city of 
Pittsburgh. She’s an astrophysicist 
who currently works at the 
intersection of business, science, 
and diplomacy as a 2012 AAAS 
Fellow at the State Department. 
She was a 2011 APS/AAAS 
Fellow in the office of Rep. Russ 
Carnahan (St. Louis, MO) where 
she covered issues including 

education, science, telecommunications, and innovation. Quider earned a 
Ph.D. in Astronomy at the University of Cambridge as a Marshall Scholar and 
a National Science Foundation Graduate Research Fellow and she also holds 
two bachelor’s degrees with honors from the University of Pittsburgh: B.S. in 
Physics & Astronomy and B.A. with dual majors in Religious Studies and the 
History & Philosophy of Science. Some of her favorite things include public 
speaking, pizza, dinner parties, Steelers football, and learning.

Workshop IIa: Connecting Academia & Industry

Ever wonder how to take your creative powers and come up with products and 
services that can do well in the marketplace? In this workshop you will see how 
to bridge from basic research to the commercial world. Through the techniques 
of ideation you will learn how to generate new and interesting applications of 
technology, and identify and evaluate those that have the potential to become 
successful products. Since every technology is ultimately based in physics, you 
are well positioned to be successful in the commercial world and to better 
transfer your future research projects into successful ventures.

Douglas Arion 
Dr. Douglas Arion is Professor of 
Entrepreneurial Studies and Professor of 
Physics and Astronomy at Carthage College. 
He is the initial holder of the Donald Hedberg 
Distinguished Professorship in Entrepreneurial 
Studies, and developed the nation’s first 
undergraduate technology entrepreneurship 
program. He teaches courses in physics and 
astrophysics, oversees the research laboratory, 
founded and directs the Carthage Institute of 
Astronomy and the Griffin Observatory. He is 

a regular observer at the Yerkes Observatory, the Steward Observatory, and 
Kitt Peak National Observatory. He is currently directing a partnership with 
the Appalachian Mountain Club in public astronomy education and outreach.
    For the International Year of Astronomy-2009 in partnership with 
the International Astronomical Union, Arion founded a new company, 
Galileoscope LLC, to develop, manufacture, and distribute high quality, low 
cost telescopes for worldwide promotion of science education and outreach. 
Over 200,000 Galileoscopes have been distributed, including 7000 donated 
to developing nations.
 He served as Senior Program Advisor for the Center for Advanced 
Technology and Innovation, a non-profit technology business incubator, 
technology transfer, and entrepreneurship education center for business 
development, evaluating intellectual property portfolios and providing 
strategic planning to new and expanding businesses. He also helped found 
and is on the Board of the Pennies from Heaven angel investor group, and is 
on the Advisory Board of the Gateway CATI Incubator.
 At Science Applications International Corporation he was head of the Applied 
Physics and Engineering Division. He led the growth of that division by a factor 
of 10 in less than four years, and oversaw staff across the country.  He directed 
the design and construction of extensive experimental systems, including space 
qualified optics and high precision structural measuring systems.

Shelly Arnold 
Shelly Arnold, BSEE, MBA has over 30 
years of experience in all phases of 
technology development and management 
in companies ranging from a US national 
laboratory to several Fortune 50-Fortune 
500 companies as well as several startups. 
She has served in management positions 
including Chief Financial Officer and Vice 
President of Operations, and currently 
serves on the Board of Directors of Habitat 
for Humanity-Kitsap.

 Arnold has been a manager/engineer through all stages of technology 
development - research, experimental testing, hardware development, 
software development, production manufacturing, and marketing/customer 
service. Projects have included pulsed power development, integrated 
circuit manufacturing, experiment design and execution, instrumentation 
development, quality control, business process automation, and customer 
training and service.

Workshop IIb: Connecting Diverse Perspectives in Science

There are many potential challenges students, faculty, and professional 
physicists may encounter around diversity, and it’s important that everyone be 
able to engage creatively with these situations. The goal of this workshop is to 
help attendees identify and realize strategies for addressing challenges related 
to gender, ethnic, accessibility, and cultural diversity issues.  

James Stith 
James H. Stith is a Vice President Emeritus 
of the American Institute of Physics.  
Throughout his career, he has been an 
advocate for programs that ensure ethnic 
and gender diversity in the sciences. At AIP, 
he directed a broad portfolio of programs 
and services that included the Magazine 
Division, the Media and Government 
Relations Division, the Education Division, 
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the Center for the History of Physics, the Statistical Research Division 
and the Careers Division.  His Doctorate in physics was earned from The 
Pennsylvania State University, and his Masters and Bachelors in physics were 
received from Virginia State University.  A physics education researcher, his 
primary interests are in Program Evaluation, and Teacher Preparation and 
Enhancement.  Stith was formerly a Professor of Physics at The Ohio State 
University and also spent 21 years on the faculty (Professor of Physics) at the 
United States Military Academy, West Point, NY.

Workshop IIIa: Connecting Students with Career Paths

The American Institute of Physics is working on a Career Pathways Project, 
funded by the National Science Foundation, which aims to help the physics 
community better understand how to effectively prepare students for STEM 
careers. This workshop is largely based on lessons learned from the project so 
far. During the workshop attendees will learn about the common career paths 
taken by people with bachelor’s and graduate degrees in physics, explore how 
their skills align with those valued by employers, and discuss what departments 
can do to more effectively prepare students for the workforce. Participants will 
be guided through a self-assessment exercise designed to help physics students 
describe the skills they have developed over the course of their studies in 
language that is meaningful and attractive to potential employers.

Roman Czujko
Roman Czujko is the Director of the 
Statistical Research Center of the American 
Institute of Physics.  He has been a staff 
member of this unit for thirty-two years 
and has directed it for the last 20 years. 
Czujko has published many reports and 
articles on workforce issues in physics and 
allied fields.  His research focuses primarily 
on the employment and common career 
paths of physicists and related scientists at 
all degree levels, the transition from college 
to employment, and the representation of 
women and minorities in physics and allied 
fields.  He has conducted many studies on 
behalf of scientific organizations on the 

benefits of affiliation to specific societies, demographic profiles and career 
paths of society members, and the profiles of the authors who publish in 
society journals. Czujko is a Fellow of the American Physical Society, and a 
member of the American Geophysical Union and the Geological Society of 
America.  He earned a master’s degree from the University of Oregon.

Workshop IIIb: Connecting Science & Technology

Technology has transformed the way scientists work. After framing the context 
of how technology has changed and its relationship with science, students 
will be engaged in a friendly competition on the history of technology. After 
the history, attendees will get a feel for all the different applications that are 
available to help with physics, such as apps on phones – how many different 
apps can students in a classroom use that can help identify a black box? 

Lee Sawyer 
Dr. Lee Sawyer is the Charles and Newelyn 
Spruell Distinguished Professor Physics at 
Louisiana Tech University. He obtained his 
PhD from the Florida State University in 
1991 in experimental particle physics, and 
has been a member of several important 
high energy physics collaborations, 
including the D0 experiment at Fermilab's 
Tevatron collider and the ATLAS 
experiment at the CERN Large Hadron 
Collider. In 1997 he joined the physics 
faculty at Louisiana Tech and started a high 
energy physics group, which has grown 
to include three faculty members, two 
postdocs, and several PhD and Masters 
students. He has been active in a the 

development of detectors for high energy physics experiments, the design 
of software for large detector systems, and distributed computing systems. 
A graduate student at CERN during the time the World Wide Web was first 
developed there, he setup one of the first academic web servers in the United 
States in 1992. He took part in the discovery of the top quark in 1995, and a 
particle that may be the Higgs boson in 2012. He was inducted into Sigma Pi 
Sigma as an undergraduate physics major at Northeast Louisiana University 
(now the University of Louisiana - Monroe) and has previously served on the 
SPS National Council.

Workshop IV: Connecting Physics & the Public

Outreach is an important part of being a scientist, and there are many different 
ways to engage the public. Finding a personal understanding of a physics 
topic and being able to communicate it honestly while remaining accessible 
and engaging is vitally important to connecting with non-physicists of all 
stripes, and this workshop will help attendees explore and develop skills to 
do just that (as well as watch some YouTube videos). Understanding the core 
of understanding a topic will not only lead to better outreach, but also a 
new depth of understanding in the scientists engaging in outreach. To help 
attendees utilize their newly developed skills, they will learn about an unusual 
kind of outreach that engages the participants in doing science experiments as 
a type of engagement.  

Henry Reich 
Henry Reich studied math and physics 
at Grinnell College in Iowa, physics at 
the Perimeter Institute for Theoretical 
Physics in Ontario, and youtube with 
Freddiew and Brandon Laatsch in Los 
Angeles. Now, he combines physics 
and youtube in the video series 
"MinutePhysics", which explains cool 
physics topics (new and old) in, you 
guessed it, minutes. More than half a 
million people watch the series.

Gary White 
Gary White grew up in rural Sterlington, 
Louisiana, earning a BS in physics in 
1982 at Northeast Louisiana University. 
He received his Ph.D. in nuclear theory at 
Texas A&M University (TAMU) in 1986, and 
later worked as a post-doc in the theory 
division at Oak Ridge National Laboratory 
and in the Nuclear Engineering Department 
at TAMU. While he has enjoyed short stints 
teaching the mathematics sequence for 
engineers at TAMU and modern physics 
for non-majors at The George Washington 
University, he earned the bulk of his 
teaching stripes at Northwestern State 
University of Louisiana (NSU). 
 As Society of Physics Student 
(SPS) advisor at NSU, he guided the chapter 
to develop research projects and science 

outreach efforts, winning several national SPS chapter awards. In 2001, he 
was lured away from full-time teaching by the American Institute of Physics 
(AIP) to serve as the Director of the SPS, a position he held until summer 
2012 when he took temporary leave from AIP to serve as a program director 
at the National Science Foundation. 
 He is a Fellow of the American Physical Society and an AAPT 
Distinguished Service Citation recipient. Beyond nuclear physics, his 
interests include pedagogy, the physics of spandex, and rolling unfair dice, 
resulting in the occasional publication in journals ranging from Physical 
Review to The College Mathematics Journal. His wife, Susan, also works at 
AIP in the Statistical Research Center, and they have two children, Phoebe 
and Toby. In his free time, he occasionally indulges in volleyball and choral 
singing.
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American Association of Physicists in Medicine

Booth 13
One Physics Ellipse www.aapm.org
College Park, MD 20740
Contact: Angela R. Keyser: akeyser@aapm.org, 301-209-3350

AAPM is a scientific, educational, and professional organization of 7996 
medical physicists. Medical Physics is an applied branch of physics 
concerned with the application of the concepts and methods of physics 
to the diagnosis and treatment of human disease. It is allied with medical 
electronics, bioengineering, and health physics. Medical physicists 
contribute to the effectiveness of radiological imaging procedures by 
assuring radiation safety and helping to develop improved imaging 
techniques (e.g., mammography CT, MR, ultrasound). They contribute to 
development of therapeutic techniques (e.g., prostate implants, stereotactic 
radiosurgery), collaborate with radiation oncologists to design treatment 
plans, and monitor equipment and procedures to ensure that cancer 
patients receive the prescribed dose of radiation to the correct location. 
Medical physicists are concerned with three areas of activity: clinical service 
and consultation, research and development, and teaching. On the average 
their time is distributed equally among these three areas. The essential 
responsibility of the Qualified Medical Physicist's clinical practice is to 
assure the safe and effective delivery of radiation to achieve a diagnostic 
or therapeutic result as prescribed in patient care. The medical physicist 
performs or supervises the technical aspects of procedures necessary to 
achieve this objective.

American Association of Physics Teachers

Booth 11
One Physics Ellipse www.aapt.org
College Park, MD 20740
Contact: RaShonda Rosier, rrosier@aapt.org, 301-209-3626

 The American Association of Physics Teachers (AAPT) was established in 
1930, with one clear goal: "ensuring the dissemination of the knowledge 
of physics, particularly by way of teaching." Now in our ninth decade, we 
remain committed to that core value, but with a new emphasis and meaning 
provided by our current mission statement.
 Our vision is to be the leader in physics education. We are committed 
to providing the most current resources and up-to-date research needed to 
enhance a physics educator's professional development. The results are not 
only a deeper appreciation of the teaching profession, but most importantly, 
more enthusiastic involvement from their students.
 The Association has identified four critical issues that will guide our 
future activities:
1. Increase AAPT's outreach to and impact on physics teachers
2. Increase the diversity and numbers of physics teachers and students
3. Improve the pedagogical skills and physics knowledge of teachers at all 
levels
4. Increase our understanding of physics learning and of ways to improve 
teaching effectiveness

American Institute of Physics

Booth 14 
One Physics Ellipse www.aip.org
College Park, MD 20740
Contact: Adriana Acosta, aacosta@aip.org, 516-576-2452

The American Institute of Physics (AIP) is an organization of 10 physical 
science societies, representing more than 135,000 scientists, engineers, and 
educators. As one of the world's largest publishers of scientific information 
in physics, AIP employs innovative publishing technologies and offers 
publishing services for its Member Societies. AIP's suite of publications 
includes 15 journals, three of which are published in partnership with other 
organizations; magazines, including its flagship publication Physics Today; 
and the AIP Conference Proceedings series. Through its Physics Resources 
Center, AIP also delivers valuable services and expertise in education and 
student programs, science communications, government relations, career 
services for science and engineering professionals, statistical research, 
industrial outreach, and the history of physics and other sciences.

American Physical Society 

Booths 4-6 
One Physics Ellipse www.aps.org
College Park, MD 20740 www.physicscentral.com
Education & Diversity: Bushraa Khatib, khatib@aps.org, 301-209-3297
Membership: Jennifer Prinat, membership@aps.org, 301-209-3280
Public Outreach: Becky Thompson, thompson@aps.org, 301-209-3206

The American Physical Society is the professional society for physicists. With 
over 50,000 members APS works to advance and disseminate the knowledge 
of physics worldwide. Through meetings, journals and other publications 
APS delivers the latest physics information and works to create a stronger 
physics community. In addition to its services for members, APS provides 
career information for those interested in pursuing all types of physics as 
a career path. Using websites, webinars, and profiles APS shows students 
the endless possibilities a physics degree can bring.   APS has a commitment 
to exciting and inspiring the general public. Through its outreach website, 
www.physicscentral.com, the PhysicsQuest middle school program, a series 
of physics-centric comic books and many other programs APS brings the joy 
of physics to all.  

Brookhaven National Laboratory

Booth 43
2 Center Street  www.bnl.gov
Upton, NY 11973
Contact: Terrence Buck, tbuck@bnl.gov

Established in 1947 on Long Island, Upton, New York, Brookhaven is a multi-
program national laboratory operated by Brookhaven Science Associates for 
the U.S. Department of Energy (DOE). Seven Nobel Prizes have been awarded 
for discoveries made at the Lab. 
 Brookhaven National Laboratory's role for the DOE is to produce 
excellent science and advanced technology with the cooperation, support, 
and appropriate involvement of our scientific and local communities.

The College of William & Mary, Department of Physics

Booth 29 
P.O. Box 8795 www.wm.edu/as/physics
Williamsburg, VA 23187-8795
Contact: David Armstrong, chair@physics.wm.edu, 757-221-3500

The Physics Department at the College of William & Mary combines 
a thriving research environment with excellence in graduate and 
undergraduate education.
 Our department consists of thirty members on the instructional faculty, 
together with approximately fifteen additional physicists in purely research 
positions. Our undergraduate program offers a major and minor. Through 
our graduate program, students pursue a Ph.D. degree. We have an active 
summer REU program.
 Research areas in the department include atomic, molecular, and optical 
physics, computational physics, condensed matter physics, nuclear and 
hadronic physics, high energy physics, and plasma and non-linear physics. 
Related research areas include accelerator physics (in cooperation with 
Jefferson Lab) and material characterization (in cooperation with NASA-
Langley Research Center). The department also has strong links with the 
interdisciplinary Applied Science Dept. and Computational Science Cluster.

ComPADRE, Physics & Astronomy Education Communities

Booth 12 
American Association of Physics Teachers www.compadre.org
One Physics Ellipse, College Park, MD 20740
Contact: Bruce Mason, bmason@ou.edu, 405-325-3961

ComPADRE is an online network of resources for physics students, 
teachers, faculty, and education researchers. Our goal is to help the physics 
community learn, teach, and collaborate through web-based technology. 
Some of our most successful collections include the Nucleus (partnering 
with the SPS), Open Source Physics, PER Central (in collaboration with the 
PER Topical Group), and the Advanced Laboratory collection. Our users 
can find interactive learning resources, opportunities for research and 
collaboration, the best practices from physics education research, and 
modeling and simulation tools. They can collect organize and share their 
favorites through their own personal space on ComPADRE.
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Conferences for Undergraduate Women in Physics (CUWiP)

Booth 7 
American Physical Society 
www.aps.org/programs/women/workshops/cuwip.cfm
One Physics Ellipse, College Park, MD 20740
Contact: Michele M. Montgomery, montgomery@physics.ucf.edu

From January 18-20, six regional Conferences for Undergraduate Women in 
Physics will be held at:
-California Institute of Technology (http://www.cuwp.caltech.edu) 
-Colorado School of Mines (http://cuwip.mines.edu/index.shtml) 
-Cornell University (http://www.ncuwp.org)  
-University of Central Florida (http://physics.cos.ucf.edu/scuwp)
-University of Illinois (https://publish.illinois.edu/cuwip2013)
-University of Texas (http://www.ph.utexas.edu/conferences/scuwip2013)
 The four major goals of the conferences are to foster a culture in which 
undergraduate women are encouraged and supported to pursue, and also to 
succeed in, higher education in physics; give women the resources, motivation, 
and confidence to apply to graduate school and successfully complete a Ph.D. 
program in Physics; provide information and dispel misconceptions about 
the application process for graduate school and the diverse employment 
opportunities in physics and related fields, enabling women to make more 
informed decisions about their goals and attain them; and connect female 
physics students with successful female physicists to whom they can relate 
and who can act as inspirational role models and mentors.
 To obtain more information, please see the APS website, http://www.
aps.org/programs/women/workshops/cuwip.cfm.

CREOL, The College of Optics & Photonics

Booth 46 
University of Central Florida  www.creol.ucf.edu
P.O. Box 162700, Orlando, FL 32816-2700
Contact: Denise Whiteside, Denise@creol.ucf.edu, 407-823-6800

CREOL, The College of Optics and Photonics at the University of Central 
Florida provides exceptional education for BS, MS, and PhD degrees 
and partners effectively with industry, government, and universities for 
innovative R&D collaborations. Visit us at www.optics.ucf.edu to learn more 
about our internationally renowned programs. 

Duke University

Booth 60
Durham, NC 27708 www.duke.edu

Fisk-Vanderbilt Masters to PhD Bridge Program

Booth 28 
VU Station B 1807 www.vanderbilt.edu/gradschool/bridge
Nashville, TN 37235
Contact: David Ernst, david.j.ernst@vanderbilt.edu, 615-343-0483

By completing a Masters degree under the guidance of caring faculty 
mentors, students in the Fisk-Vanderbilt Masters-to-PhD Bridge program 
develop the strong academic foundation, research skills, and one-on-one 
mentoring relationships that will foster a successful transition to the 
PhD. The program, which usually requires two years, is flexible and is 
individualized to the goals and needs of each student. Courses are selected 
to address any gaps in undergraduate preparation, and research experiences 
are provided that allow students to develop-and to demonstrate-their full 
scientific talent and potential. 
 The Program includes: Full access to instructional opportunities at both 
Fisk and Vanderbilt, leading to the completion of most or all coursework 
required for the PhD; Research performed with Fisk and Vanderbilt faculty, 
leading to the selection of a Vanderbilt PhD adviser; A nurturing, friendly 
academic environment and a warm, social network with other Bridge 
students, postdocs, and faculty; Full funding support, including tuition 
waiver, monthly stipend, and insurance.

Florida A&M University, Department of Physics 

Booth 57 
Room 111 Jones Hall  www.physics.famu.edu 
Florida A&M University, Tallahassee, FL 32307
Contact: Dr. Charles Weatherford, charles.weatherford@famu.edu, 850-599-3767

The Florida A&M University (FAMU) Physics Department is interested 
in recruiting undergraduate and graduate students for our B.S., M.S. and 
Ph.D. programs in Physics. The Ph.D. Program has research concentrations 
in Plasma Physics, Materials and Condensed Matter Physics, Atomic and 
Molecular Physics, and Laser-Matter Interactions.  Full tuition support and 
generous stipends are available.

Florida Atlantic University, Department of Physics

Booth 20 
777 Glades Road www.physics.fau.edu
Boca Raton FL 33431-0991
Contact: Melissa Troshinsky, troshins@fau.edu, 561-297-2762

The Physics Department is dedicated to cutting-edge research and 
teaching emersed within a multidisciplinary science environment.  At the 
undergraduate level we offer BS and BA degrees. Our graduate program 
leads to MS and PhD degrees, and a new Professional MS in Medical Physics.
   Our active research areas include Classical and Quantum Gravity, Discrete 
Geometry, Astrophysics, Physics of Materials and Biological Systems, 
Statistical Mechanics, Neuroscience, Dynamical Systems and Medical 
Physics.  We have active research collaborations with Max Planck and 
Scripps FL on our Jupiter campus.
 The department has a strong doctoral and bachelors program in 
physics. We provide graduate support, scholarships, tuition, assistance and 
fellowships to approximately 30 graduate students. We routinely arrange for 
summer research positions for many of our graduate students at numerous 
National Laboratories.  Recent graduates hold postdoctoral positions at top 
institutions including Harvard, MIT, ORNL, to name but a few. 
 I extend a warm welcome to you from the faculty, staff, and students of 
the Physics Department of Florida Atlantic University!

Florida Institute of Technology, 
Department of Physics and Space Sciences

Booth 42 
150 W. University Blvd  http://cos.fit.edu/pss/
Melbourne, Florida 32901 
Contact: Ningyu Liu, nliu@fit.edu

Florida Institute of Technology is a national, doctoral-granting research 
university with a strong commitment to international education in an 
enriched technological environment. The university is known worldwide 
for its excellent academic programs, outstanding faculty, and alumni 
success. It is ranked a Tier One National University by U.S. News & World 
Report and is listed as a Barron’s Guide “Best Buy,” as a Princeton Review 
“Best Southeastern College” and as the top private university in Florida by 
Washington Monthly. Florida Tech is ranked #1 in Florida in starting salaries 
and mid-career salaries—and among the top 10% in the U.S. according to 
several recent surveys.
 The Department of Physics and Space Sciences at Florida Tech offers 
students a solid foundation in the physical sciences with the personalized 
attention of our faculty. Our faculty and students conduct research in 
everything from the ground up-from the smallest sub-atomic particles to 
the largest structures in the universe. Our department was the first in the 
country to offer bachelor's degree in Space Sciences. We also have one of 
the largest undergraduate astronomy programs in the U.S. and the ONLY 
bachelor’s program in Astrobiology. Our graduates obtain employment at 
NASA, in the private-sector industry, and academia.

Georgia State University, 
Department of Physics and Astronomy

Booth 58 
29 Peachtree Center Avenue www.phy-astr.gsu.edu
Science Annex, Suite 400
Atlanta, GA 30303-4106
Contact (astronomy): Todd Henry, thenry88@gsu.edu  
Contact (physics): Xiaochun He, xhe@gsu.edu 

Our research groups span the range from exploring the constituents of 
matter at the subatomic and nuclear levels to the formation and evolution 
of active galaxies.  Departmental faculty, along with postdoctoral fellows, 
visiting scholars, graduate and undergraduate students, have collaborations 
and joint programs with scientists in over 15 countries. We take great pride 
in teaching our undergraduate and graduate students, and have developed 
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an instructional Physics website (Hyperphysics) which receives about 50 
million hits per year!  The Department also runs the CHARA Array, the 
largest optical/IR interferometer in the world.
 We offer graduate programs of study leading to the MS degree in physics 
and the PhD in physics or in astronomy. The Department's goal of excellence 
in graduate education is promoted by: an emphasis on meaningful 
research beginning the student's first semester, individualized attention, a 
curriculum providing a solid foundation in physics and astronomy as well as 
diversity for individual interests, active participation by students at major 
accelerators and telescopes at national laboratories and observatories, 
access to powerful computing and image processing facilities, well-equipped 
experimental research laboratories, particular attention to skill training 
to enhance the students' employment prospects, and close working 
relationships with scientists actively engaged in research.  

Gradschoolshopper

Booth 18 
One Physics Ellipse www.GradschoolShopper.com
College Park, MD 20740
Contact: Moriel Schottlender, moriel@aip.org, 301-209-3203

Looking for a one-stop shop for physics grad schools, including data on 
each program's research areas and financial assistance, as well as advice 
on how to apply and other critical information?  GradSchoolShopper and 
the accompanying print book, "Graduate Programs in Physics, Astronomy 
and Related Fields," is a web-based resource offering the largest, most 
comprehensive, and updated information on graduate programs related to 
physics, astronomy, and related fields. GradSchoolShopper is a service of the 
American Institute of Physics, and is available to students for free.  For more 
information, go to: http://www.GradSchoolShopper.com

Hamamatsu Corporation

Booth 41 
360 Foothill Road sales.hamamatsu.com
Bridgewater, NJ 08807  
Contact: Yuji Iwai, yiwai@hamamatsu.com 

Hamamatsu Corporation is the North American subsidiary of Hamamatsu 
Photonics K.K. (Japan), a leading manufacturer of devices for the generation 
and measurement of infrared, visible, and ultraviolet light. These devices 
include photodiodes, avalanche photodiodes, photomultiplier tubes, 
scientific light sources, infrared detectors, photoconductive detectors, 
image sensors, LEDs, and pulsed laser diodes. Also, the parent company 
manufactures cameras capable of low-light photon counting, ultrafast streak 
imaging, and real-time processing for a wide range of scientific and research 
applications. The parent company is dedicated to the advancement of 
photonics through extensive research. This corporate philosophy results in 
state-of-the-art products which are used throughout the world in scientific, 
industrial, and commercial applications.  

Howard University, Department of Physics & Astronomy

Booth 25 
2355 Sixth Street, NW, Room 105 www.howard.edu
Washington, DC 20059 www.physics1.howard.edu
Contact: Dr. Prabhakar Misra, pmisra@howard.edu; 202-806-6245 

The Department of Physics & Astronomy at Howard University is a selective 
program that strives for a recognized level of national and international 
excellence in research and teaching in physics and to assure that students 
of African American descent and other underrepresented groups are given 
the opportunity to achieve their fullest potential in physics. The Department 
offers programs of studies leading to the B.S., M.S. and Ph.D. degrees, with 
specializations in atmospheric physics, condensed matter physics, optics and 
laser spectroscopy, and high energy and elementary particle physics. Special 
Facilities, Equipment & Programs include: Extensive atmospheric studies 
conducted through the NASA Univ. Research Center and the NOAA Center for 
Atmospheric Sciences at the Howard University Beltsville Research Facility; 
Experimental Condensed Matter Physics Laboratories; Computational 
Physics Laboratory; String Theory, Supersymmetry & Theoretical Physics; 
and state-of-the-art Experimental Laser Spectroscopy Laboratory.

Idaho State University, Department of Physics

Booth 53 
Campus Box 8106  www.physics.isu.edu
Pocatello, Idaho  83209-8288
Contact: Steve Shropshire, shrostev@isu.edu, 208-282-2212

Nuclear Physics, Radiobiology, Nuclear Engineering, Chemistry, and 
Anthropology Summer Program at Idaho State University (REU): 
 The ISU REU program will start May 20 and end July 26, 2013. This 10 
week program focuses on cutting edge interdisciplinary research in nuclear 
science with applications in chemistry, nuclear physics, materials science, 
nuclear engineering, radiobiology, homeland security, anthropology, and 
health physics. Weekly seminars and a lecture series are part of the program. 
There are 8 positions available. The stipend is $4,840, housing and a meal 
allowance are provided, as is reimbursement for travel to and from ISU. An 
additional $200 will be provided for travel and registration at a regional 
professional conference to present REU project research following the ISU 
REU experience. Weekend activities will include whitewater rafting, a visit to 
Yellowstone, camping, and hiking.
 Additional information and an application form are available at http://
www.physics.isu.edu/internships/reu.html.  All applications are due by 
February 1, 2013. In addition, provide a letter of interest, two letters of 
reference, and official transcripts.

Indiana University, Department of Physics

Booth 33 
Swain Hall West, Room 117 www.physics.indiana.edu
727 E. Third St. , Bloomington, IN 47405-7105 www.indiana.edu/~physreu
Contact: June Dizer, gradphys@indiana.edu, 812-855-3973
John Carini, physreu@indiana.edu, 812-855-4359

The Indiana University - Bloomington Department of Physics is engaged in 
cutting-edge research at the forefront of the field - from the study of complex 
biological systems to experiments on the simple yet mysterious neutrino. 
Our 40 faculty members are leaders of this research in labs within beautiful 
Swain Hall on the IU-Bloomington campus and at facilities around the world. 
One theme is constant in all of this research - the importance of graduate 
and undergraduate student researchers. As a student in our physics 
department, you will have the opportunity to be a crucial and integral 
participant in some of the most exciting experiments in the field.

Iowa State University, Graduate College

Booth 39 
1137 Pearson Hall, Ames, IA 50011 www.grad-college.iastate.edu
Contact: Dr. Craig Ogilvie, cogilvie@iastate.edu, 515-294-4531

Graduate study in one of more than 120 graduate programs at Iowa State 
gives you one-on-one mentoring that focuses on your needs and aspirations, 
together with all the resources of one of the world’s most respected research 
institutions, including

   • World-class computing facilities across all major platforms
   • Network connections in all classrooms and residence-hall rooms
   • More than 580 campus wide public wireless access points
   • A comprehensive research library housing millions of books, 

monographs, serials, and microform, film, and video units
Along with your major professor and study committee, you’ll collaborate in a 
student-friendly environment with faculty members who are leaders in their 
fields. Whether in seminars, research labs, studios, or internships, you’ll 
learn in small dynamic groups of peers and faculty.
 For program-related requirements, consult the Graduate College’s 
website at www.grad-college.istate.edu.

Jefferson Laboratory

Booth 59 
12000 Jefferson Avenue, Newport News,VA 23606 www.jlab.org
Contact: Yvonne Cutler, yhcutler@jlab.org  

Thomas Jefferson National Accelerator Facility (Jefferson Lab) is one of 17 
national laboratories funded by the U.S. Department of Energy. 
 The lab’s primary mission is to conduct basic research of the atom's 
nucleus using the lab’s unique particle accelerator, known as the Continuous 
Electron Beam Accelerator Facility (CEBAF). Jefferson Lab also conducts a 
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variety of research using its Free-Electron Laser, which is based on the same 
electron-accelerating technology used in CEBAF. In addition to its science 
mission, the lab provides programs designed to help educate the next 
generation in science and technology, and to engage the public.

Lawrence Berkeley National Laboratory, 
Center for Science and Engineering Education (CSEE)

Booth 23 
One Cyclotron Road www.lbl.gov
MS: 7R0222, Berkeley, CA 94720   
Contact: Susan Brady, education@lbl.gov, 510-486-5511

As one of the 17 U.S. Department of Energy National Laboratories, Berkeley 
Lab conducts unclassified research across a wide range of scientific 
disciplines. Come learn about summer and academic year mentored 
research and technical internships for undergraduate and faculty members. 

Laser Interferometer Gravitational-wave Observatory (LIGO)

Booth 52 
University of Florida www.ligo.org
Gainesville, FL 32611-8440
Contact: Sergey Klimenko, Klimenko@phys.ufl.edu, 352-514-8225

The LIGO Scientific Collaboration (LSC) is a group of more than 900 
scientists from dozens of institutions and 14 countries worldwide seeking 
to make the first direct detection of gravitational waves, use them to 
explore the fundamental physics of gravity, and develop the emerging field 
of gravitational wave science as a tool of astronomical discovery. The LSC 
works toward this goal through research on, and development of techniques 
for, gravitational wave detection; and the development, commissioning and 
exploitation of gravitational wave detectors. The LSC carries out the science 
of the LIGO Observatories, located in Hanford, Washington and Livingston, 
Louisiana as well as that of the GEO600 detector in Hannover, Germany. Our 
collaboration is organized around three general areas of research: analysis 
of LIGO and GEO data searching for gravitational waves from astrophysical 
sources, detector operations and characterization, and development of 
future large scale gravitational wave detectors.

Massachusetts Institute of Technology, 
Department of Physics 

Booth 17
Department of Physics, 4-304  web.mit.edu/physics
77 Massachusetts Avenue, Cambridge, MA 02139-4307
Contact: John Belcher, jbelcher@mit.edu, 617-452-3396

The MIT Physics Department is one of the largest in the nation, in part 
because it includes astronomy and astrophysics. Our research programs 
include theoretical and experimental particle and nuclear physics, 
cosmology and astrophysics, plasma physics, theoretical and experimental 
condensed-matter physics, atomic physics, and biophysics. Our students—
both undergraduate and graduate—have opportunities to pursue forefront 
research in almost any area.

Michigan State University 
Department of Physics and Astronomy

Booth 19 
East Lansing, MI 48824 www.pa.msu.edu
Contact: Zachary Constan, constan@nscl.msu.edu, 517-333-6363

Michigan State University offers graduate research in fields from particle 
physics to acoustics. Our nuclear science program is ranked #1 in the 
country thanks to the on-campus National Superconducting Cyclotron 
Laboratory. MSU Physics & Astronomy ranks within the top ten of US 
universities for R&D and citation impact, and takes great pride in reliably 
funding students with research assistantships early in their careers.

National Institute of Standards and Technology (NIST)

Booth 34 
100 Bureau Drive, Stop 1070 www.nist.gov
Gaithersburg, MD 20899-1070
Contact: NIST Public Inquiries, inquiries@nist.gov, 301-975-NIST

Founded in 1901 and now part of the U.S. Department of Commerce, NIST is 
one of the nation's oldest physical science laboratories. Congress established 
the agency to remove a major handicap to U.S. industrial competitiveness 
at the time—a second-rate measurement infrastructure that lagged behind 
the capabilities of England, Germany, and other economic rivals. Today, NIST 
measurements support the smallest of technologies—nanoscale devices 
so tiny that tens of thousands can fit on the end of a single human hair—to 
the largest and most complex of human-made creations, from earthquake-
resistant skyscrapers to wide-body jetliners to global communication 
networks. We invite you to explore www.nist.gov to learn about our current 
projects, to find out how you can work with us, or to make use of our 
products and services.

National Society of Black Physicists

Booth 40 
1100 N. Glebe Road, Suite 1010  www.nsbp.org
Arlington, VA 22201
Contact: Paul Gueye, gueye@jlab.org, 757-771-1826

Since its foundation in 1977, the National Society of Black Physicists has 
been true to its mission in promoting the professional well-being of African 
American physicists and physics students within the international scientific 
community and within society at large. NSBP has established itself as the 
premier physics organization for African Americans in the nation.

National Society of Hispanic Physicists

Booth 27 www.hispanicphysicists.org
Contact: David Ernst, david.j.ernst@vanderbilt.edu, 615-343-0483

The purpose of this society is to promote the professional well-being and 
recognize the accomplishments of Hispanic physicists within the scientific 
community of the United States and within society at large. The Society 
seeks to develop and support efforts to increase opportunities for Hispanics 
in physics and to increase the number of practicing Hispanic physicists, 
particularly by encouraging Hispanic students to enter a career in physics. 
 By promoting the study of physics among Hispanic students. This 
includes encouraging and mentoring students, developing resources for 
undergraduate study, research, and participation in the scientific community. 
And also to serve as role models for the students and a resource for their 
families when needed.
 By identifying and heralding the accomplishments of Hispanic faculty 
and students. Our society recognizes and celebrates these accomplishments 
of faculty and students in research, teaching, study, mentoring and outreach. 
 By providing a forum through which Hispanic faculty and students can 
come together and celebrate not just the pursuit, and passion, of science but 
also sharing a rich and vibrant culture.
 By working with the larger physics community as teachers, faculty, and 
administrators to transform the physics community into a more inclusive 
and diversified one. This work includes joining with other societies, 
developing resources, highlighting effective practices and programs, and 
improving access of minority serving institutions to physics resources.

NOVA ScienceNow / Science Cafes

Booth 9
One Guest Street, Boston, MA 02135 www.sciencecafes.org
Contact: Scott Asakawa, scott_asakawa@wgbh.org, 617-300-4316
 
ScienceCafés.org is produced by NOVA scienceNOW, in association with 
Sigma Xi, The Scientific Research Society. Created with the help and input of 
many café organizers, it is intended as a community resource to support and 
encourage the grassroots growth of science cafés throughout the country 
and the world.
 Science cafés are live—and lively—events that take place in casual 
settings such as pubs and coffeehouses, are open to everyone, and feature 
an engaging conversation with a scientist about a particular topic. This 
engaging learning model is a great way to promote science education and 
outreach in communities and cultures of all kinds.

The Ohio State University, Center for Emergent Materials

Booth 37
191 West Woodruff Avenue, Columbus, OH 43210-1117 http://cem.osu.edu 
Contact: Michelle McCombs, mccombs.75@osu.edu 
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The Center for Emergent Materials, CEM, a National Science Foundation 
(NSF) supported Materials Research Science and Engineering Center 
(MRSEC), at The Ohio State University performs integrated research on 
emergent materials and phenomena in magnetoelectronics, creating new 
paradigms in computing and information storage. CEM’s research activities 
focus on a new understanding of electron-spin injection and transport, and 
the synthesis and exploitation of multifunctional properties of innovative 
double perovskite heterostructures.  
 In anticipation of a need for spin-preserving, heterogeneous networks 
for next-generation spintronic devices, an Interdisciplinary Research Group, 
IRG-1, in the CEM studies fundamental interactions within the unit cell of 
a prototype spin network.  Integral to this network are low-dimensional 
structures made of spin-preserving materials.  Efficient generation of spin-
polarized free carriers and their injection into these structures is studied 
together with the transport and extraction of those carriers.
 Growth and characterization of epitaxial double perovskite thin films 
and heterostructures are studied by IRG-2, coupled with development of 
theoretical models to understand and predict their properties.  Perovskite 
heterostructures allow properties of individual layers to be varied 
dramatically while the common structural framework allows maintaining 
epitaxial registry between layers.  Interfacial phenomena are being used to 
prepare novel materials and control the properties of the heterostructures.

The Ohio State University, Department of Physics

Booth 36 
191 West Woodruff Avenue  https://physics.osu.edu/graduate-students
Columbus, OH 43210-1117 
Contact: Kris Dunlap, dunlap.151@osu.edu, 614-292-7675

We are a top 25 Physics Department with a history of research excellence, 
with 60 faculty members, 195 graduate students, and 45 postdocs.  Our 
graduate program is designed to give students a solid background in 
fundamentals, access to the major fields of current research, and an 
opportunity for in-depth investigations.  We have undergone an aggressive 
expansion over the past eight years (17 new faculty, a new Physics Research 
Building, 60% increase in research funding) with a focus on emerging areas 
of physics research, including:
 *Astrophysics and Cosmology (Dark Energy Survey, Pierre Auger   
   Observatory, Large Binocular Telescope)

*Atomic, Molecular and Optical (high energy density physics, microwave 
spectroscopy)

* Biophysics (molecular mechanics and dynamics, sequence alignment 
and molecular folding, medical imaging)

* Condensed Matter (nanomagnetism, atomic manipulation, complex 
oxides, correlated electron systems, interfaces)

* Cold Atom Theory 
* High Energy (string theory, supersymmetry, quantum gravity, 

experiments at CERN, SLAC, Fermi Lab, DESY)
* Nuclear (relativistic heavy ion physics, quantum chromodynamics, 

boson interferometry, quark-gluon plasma, color glass condensate, 
miniature black hole production)

* Physics Education
Ph.D. students receive support as Fellows, Graduate Research Associates, or 
Graduate Teaching Associates, with full tuition support, a generous stipend, 
and subsidized health insurance. 

Old Dominion University, Department of Physics

Booth 44 
OCNPS Bldg., Room 306 www.odu.edu  
4600 Elkhorn Ave. , Norfolk, VA 23529
Contact: Charles I. Sukenik, csukenik@odu.edu, 757-683-3471

Old Dominion University (ODU) is a state-supported Carnegie Doctoral/ 
Research High Activity institution, located in Norfolk, Virginia. The 
university currently has approximately 25,000 students and over 720 full-
time faculty. The ODU Physics Department (http://sci.odu.edu/physics/) 
has 20 regular faculty members, 50 graduate students and over 70 physics 
majors and minors. Research areas include experimental and theoretical 
nuclear physics, experimental and theoretical atomic and few-body physics, 
accelerator science, condensed matter physics, geophysics and material 
science. Research is mainly conducted on campus, at nearby Jefferson 
Lab and at the NASA Langley Research Center. The Physics Department is 
also home to the recently formed Center for Accelerator Science. Norfolk, 
Virginia is a culturally rich, historic city and a major international maritime 

center in a metropolitan area of over 1.5 million people. Norfolk, one of 
seven cities that form the Hampton Roads region, is located at the mouth of 
the Chesapeake Bay within convenient driving distance of Washington DC, 
Baltimore MD, Research Triangle Park NC and Richmond VA.

The Optical Society (OSA)

Booth 12 
2010 Massachusetts Ave, NW, Washington, DC 20036 USA www.osa.org
Contact: Alison Jordan, ajordan@osa.org, 202-416-1432

Founded in 1916, The Optical Society (OSA) was organized to increase and 
diffuse the knowledge of optics, pure and applied; to promote the common 
interests of investigators of optical problems, of designers and of users of 
optical apparatus of all kinds; and to encourage cooperation among them. 
The purposes of the Society are scientific, technical and educational.
 The Optical Society brings together optics and photonics scientists, 
engineers, educators, and business leaders. OSA's membership totals more 
than 17,000 individuals from over 100 countries. Approximately 52 percent 
of the Society's members reside outside the United States.

Physics Today

Booth 3 
One Physics Ellipse, College Park, MD 20740 physicstoday.org
Contact: Randolph A. Nanna, Rnanna@aip.org, 301-209-3102

Tomorrow’s innovations start with the 120,000 researchers who read 
Physics Today.  And where do the best and brightest of those 120,000 
researchers get their first taste of the intriguing world of physics?  At 
PhysCon!  Physics Today is the world’s foremost physics magazine.  Students 
can join SPS for only $24/year--and they'll get Physics Today in print and 
online for free!  If you don't sign up at the conference, do so at 
www.spsnational.org/about/benefits.htm.

Sigma Pi Sigma

Booth 2
One Physics Ellipse, College Park, MD 20740 www.sigmapisigma.org
Contact: Sacha Purnell, sps@aip.org, 301-209-3007

Sigma Pi Sigma is the official honor society of the physics profession. Sigma 
Pi Sigma exists to honor outstanding scholarship in physics; to encourage 
interest in physics among students at all levels; to promote an attitude of 
service of its members towards their fellow students, colleagues, and the 
public; and to provide a fellowship of persons who have excelled in physics. 
Stop by to find out more about Sigma Pi Sigma inductions, starting a chapter 
at your school, or the awards and scholarships supported by Sigma Pi Sigma.

Society of Physics Students

Booth 1 
One Physics Ellipse, College Park, MD 20740 www.spsnational.org
Contact: Sacha Purnell, sps@aip.org, 301-209-3007

The Society of Physics Students (SPS) is a professional association explicitly 
designed for students. Membership, through collegiate chapters, is open to 
anyone interested in physics. The only requirement for membership is that 
you be interested in physics. Besides physics majors, our members include 
majors in chemistry, computer science, engineering, geology, mathematics, 
medicine, and other fields. Within SPS is housed Sigma Pi Sigma, the national 
physics honor society, which elects members on the basis of outstanding 
academic achievement.  This unique two-in-one society operates within 
the American Institute of Physics, an umbrella organization for ten other 
professional science societies.

SPS Jobs

Booth 15 
One Physics Ellipse, College Park, MD 20740          http://jobs.spsnational.org
Contact: Bonnie Feldman & Justin Stewart, spsjobs@aip.org, 301-209-3192

SPS Jobs is the top niche employment site for entry-level physical science 
and engineering jobs, with more than 500 exciting new opportunities 
posted each month. Whether you are still in school or have already earned 
your degree, SPS Jobs is the best way to streamline your job search while 
supporting the Society of Physics Students and Sigma Pi Sigma.
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Stanford University, School of Humanities and Sciences

Booth 54
Stanford, CA 94305-2070 www.stanford.edu
Contact: Joseph Brown, jlbrown@stanford.edu, 650-724-7437

Syracuse University, Department of Physics

Booth 24 
Syracuse, NY 13244 web.physics.syr.edu
Contact: Simon Catterall, smc@physics.syr.edu, 315-443-5978

The Department of Physics at Syracuse University offers programs leading 
to a Ph. D in Physics with an optional M.S. degree. Our faculty are engaged 
in research in experimental particle physics, theoretical particle physics 
and cosmology, experimental condensed matter and biological physics, 
theoretical condensed matter physics, computational physics, experimental 
astrophysics and cosmology, medium energy physics and experimental 
gravitational wave physics. 
 We have approximately thirty faculty and 70 graduate students together 
with numerous postdoctoral fellows connected with different research 
groups.  Our department has a diverse international flavor, featuring high 
caliber faculty, students and postdocs from all corners of the world. The 
graduate program is designed to provide a stimulating environment for 
students to work closely with distinguished faculty members on leading-
edge research projects. Graduate student progress is carefully monitored. 
We realize that many students will go on to careers outside of academics and 
every effort is made to educate students about the wide variety of career 
paths available to physicists with advanced degrees. Our graduate alumni 
work all over the world in academic and industrial positions of all kinds.
 Through a combination of teaching assistantships, research 
assistantships, and University fellowships the department provides full 
tuition scholarships, stipends, and student medical insurance for essentially 
all graduate students. 

Teach for America

Booth 8
1413 K Street, 3rd Floor,     www.teachforamerica.org
Washington, DC 20005 
Contact: Molly Ellenberg Friedland, molly.ellenberg@teachforamerica.org, 
212-279-2080 x21159

Teach For America is growing the movement of leaders who work to ensure 
that kids growing up in poverty get an excellent education.

Texas Tech University, Department of Physics

Booth 49
Box 41051, Lubbock, TX 79409-1051 www.phys.ttu.edu
Contact: Mahdi Sanati, m.sanati@ttu.edu, 806-742-3759

Texas Tech University prides itself on being a major comprehensive research 
university that retains the sense of a smaller liberal arts institution. 
Although enrollment is over 30,000, Texas Tech students boast of one-on-
one interaction with top faculty and an environment that stresses student 
accomplishment. Tech offers 150 undergraduate degree programs through 
11 academic colleges, a graduate school and a school of law. We offer more 
than 100 master's degree programs and over 50 doctoral degree programs. 
The physics department of Texas Tech University, with 20 faculty members, 
is devoted to excellence in teaching and research. The department offers a 
Master of Science in physics and applied physics, and a Doctor of Philosophy 
in physics, with research available in the following areas: astronomy and 
astrophysics, biophysics, computational physics, condensed matter physics, 
high energy physics, material physics, nano sciences, and physics education. 
The department currently has approximately 60 Graduate students 
involved in research and teaching, supported by the department. For more 
information about the graduate study in physics at Texas Tech University 
please visit the www.phys.ttu.edu. You can also contact Dr. Mahdi Sanati the 
graduate recruiter of the physics department at m.sanati@ttu.edu.

University of Central Florida

Booth 31
4000 Central Florida Boulevard  www.ucf.edu
Orlando, FL 32816

University of Chicago, Department of Physics

Booth 26 
5720 S. Ellis Ave http://physics.uchicago.edu
Chicago, IL 60637
Contact: David D. Reid, dreid@uchicago.edu, 773-702-3067

The department of physics at the University of Chicago is a premiere 
research department at the forefront of physics. We are looking for talented 
and motivated students to pursue a Ph.D. in many areas of experimental, 
theoretical, and computational physics. These research areas include 
condensed matter & atomic physics, elementary particles & accelerator 
physics, astrophysics & cosmology, biophysics, relativity, nuclear physics, 
and more. In addition to research taking place at the Chicago campus, 
students also have opportunities to join research efforts at CERN, Fermilab, 
Argonne National Laboratory, and several other off-campus research facilities.

University of Florida, Department of Physics

Booth 48 
P.O. Box 118440  www.phys.ufl.edu
Gainesville, FL 32611-8440
Contact: Amlan Biswas, amlan@phys.ufl.edu, 352-392-8592

The Department of Physics at the University of Florida has grown from a 
small department with 22 faculty members in 1979 to about 50 faculty 
members. The department moved into a new, 225,000 sq. ft., building in 
January 1998. The building includes laboratory and teaching space designed 
specifically for the purpose. 
 The growth has broadened and strengthened the research interests of 
the department. We have active groups in astrophysics, biological physics, 
condensed matter physics, and elementary particle physics. Our faculty 
members are internationally renowned in their areas of expertise at the 
various frontiers of physics and are recipients of numerous awards and 
honors. 
 The UF physics department operates the National High Magnetic 
Field Laboratory together with Florida State University, and Los Alamos 
National Laboratory, opening new research avenues for the exploration 
of new emerging materials and technologies. Members of the Department 
are also involved in many national, multi- institutional programs, such 
as the Laser Interferometric Gravitational Wave Observatory (LIGO), and 
high energy physics experiments conducted at Fermilab, and CERN. The 
Institute for Fundamental Theory and the Quantum Theory Project provide 
the infrastructure needed to foster cross-disciplinary research among the 
theorists in our department.

University of Illinois at Chicago, Department of Physics

Booth 47 
845 W. Taylor St. M/C 273  http://physicsweb.phy.uic.edu
Chicago IL 60607-7059
Contact: James Nell, jnell@uic.edu, 312-996-3400

The University of Illinois at Chicago is one of the top 200 research-
funded institutions worldwide, located in the heart of a world class city. 
Chicago surrounds the UIC campus, stretching in every direction, offering 
extraordinary cultural and intellectual opportunities. 
 The largest university in the Chicago area, UIC has over 27,000 students, 
15 colleges, and annual research expenditures exceeding $330 million. 
 World renowned faculty in the UIC Department of Physics work in both 
theoretical and experimental areas and include APS, Sloan, SPIE, and RIKEN/
BNL Fellows; Distinguished Professors; University Scholars; NSF Career 
award winners; teaching excellence award winners; a Buckley prize winner; 
and a member of the National Academy of Sciences. 
 Physics graduate students are engaged in research programs that 
utilize world-class facilities on the UIC campus including the Microphysics 
Laboratory, the Research Resources Center, and the Modern Microscopy 
Laboratory that includes a new $3 million dollar scanning transmission 
electron microscope. A broad range of research is also carried out at the 
Fermilab and Argonne National Laboratories, located in the Chicago area, 
as well as Brookhaven National Laboratory, the National Renewable Energy 
Laboratory, the Pacific Northwest National Laboratory, the Synchrotron 
Radiation Center, the Institut Laue-Langevin in France, and the CERN 
laboratory in Switzerland.
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University of Miami, Department of Physics

Booth 55 
James L. Knight Physics Building www.physics.miami.edu 
Coral Gables, FL 33124
Contact: Kevin M. Huffenberger, huffenbe@physics.miami.edu, 305-284-7129

The Physics Department at the University of Miami has 18 faculty whose 
experimental and theoretical research spans disciplines including 
Astrophysics, Biophysics, Complexity, Condensed Matter, Optics, and Particle 
and String Theory.  Our graduate curriculum provides for dissertation 
research at the forefront of a broad range of disciplines while undergraduates 
enjoy the benefits of small class sizes and research opportunities in these 
same fields. 

University of Michigan, Applied Physics Program

Booth 51 
450 Church St. http://applied.physics.lsa.umich.edu
2477 Randall Laboratory
Ann Arbor, MI 48109-1040
Contact: Charles Sutton, csutton@umich.edu, 734-764-4595 

Applied Physics is an interdisciplinary Ph.D. program that bridges physics 
with emerging technologies.   Michigan has a distinguished record of 
innovation in Applied Physics. With a broad range of multidisciplinary 
research and access to the most advanced facilities, the program offers a 
dynamic environment for graduate training. Structured to meet individual 
goals, our curriculum allows research training blending the discipline 
of physics with chemistry, engineering, environmental science, geology, 
medicine, natural resources and public policy. 
 The University of Michigan Applied Physics Program is committed to 
a leading role in this endeavor. Current projects include nanoscience and 
technology, condensed matter and materials physics, optics, energy, plasma 
and chemical physics, atomic and molecular physics, biophysics, photonics, 
quantum electronics and information, solid state electronics synchrotron 
radiation and ultrafast science. 
 Our graduates are highly sought after to fill leadership positions in 
research, industry, academia and government. We invite you to look at 
our website to discover why the opportunities for bridging science and 
technology have never been more exciting here at the University of Michigan 
in Applied Physics!

University of Nevada – Reno, Department of Physics

Booth 16 
1664 North Virginia Street, Reno, NV 89557   http://physics.unr.edu
Contact: Jonathan Weinstein, weinstein@physics.unr.edu, 775-784-6821

The University of Nevada, Reno was founded in 1874, and today is Nevada's 
flagship research university. The physics department has 25 faculty 
members specializing in atomic physics, plasma physics, and atmospheric 
physics. Reno lies at the base of the Sierra Nevada mountains (closer to San 
Francisco than to Las Vegas) and a short drive from world-class skiing and 
snowboarding at Lake Tahoe.

University of Notre Dame, Department of Physics

Booth 32 
225 Nieuwland Science Hall, Notre Dame, IN 46556 http://physics.nd.edu
Contact: Shari Heman, sherman@nd.edu, 574-631-2813

The Physics Department at the University of Notre Dame seeks to provide an 
outstanding and distinctive education to our undergraduate and graduate 
students, while also maintaining a broad, vibrant research program as we 
attempt to answer some of the most fundamental questions in nature.

University of Oregon, 
Master's Industrial Internship Program

Booth 30 
1252 University of Oregon internship.uoregon.edu
Eugene, OR 97403-1252
Contact: Lynde Ritzow, lynde@uoregon.edu, 541-346-6835

The Master's Industrial Internship Program at the University of Oregon 
combines intensive course and lab work with a 9-month paid internship in 
industry.  Students with a background in physics are encouraged to apply to 
the optics and semiconductor/photovoltaic tracks.  Historically, 98% of our 
students gain internships and about 90% of those receive regular job offers 
from their host companies.  Salaries during the internship portion typically 
range from $2,500 - $5,400 per month. This past year, the annualized average 
salary during the internship was $46,000 per year across all four tracks.  The 
program includes targeted training in the professional skills that will enable 
students to build a career that will grow and evolve over a lifetime. 

University of Pennsylvania, 
Medical Physics Graduate Program

Booth 45 
3440 Market Street, Suite 100 www.sas.upenn.edu/lps/graduate/mmp
Philadelphia, PA 19104-3335
Contact: Stephen Avery, mmp-info@sas.upenn.edu, 215-898-6105

The UPenn Medical Physics Graduate Program is a partnership among the 
departments of Radiation Oncology in the Perelman School of Medicine; 
the Department of Physics & Astronomy in the School of Arts and Sciences; 
and the Department of Bioengineering in the school of Engineering and 
Applied Science. The program is fully accredited by CAMPEP (Commission on 
Accreditation of Medical Physics Education Programs).
 The rigorous medical physics training in the Medical Physics graduate 
program includes essential graduate physics, biology, and medical 
physics courses that balance classroom, laboratory, clinical and research 
experiences. The program at Penn takes medical physics training one step 
further by focusing on improving communication skills, ethics, and sense of 
responsibility in both clinical and research settings to promote the highest 
possible standards of patient care.
 The Certificate Program in Medical Physics offers a pathway for 
individuals who have earned a Ph.D. in physics or a related field with a strong 
physics minor to enter a CAMPEP-accredited residency program in medical 
physics. Coursework will include radiological physics, radiation protection, 
medical imaging, medical ethics/government regulation, anatomy and 
physiology, radiobiology, and the physics of radiation therapy. Students will 
complete a total of 6 CUs over the course of two semesters.

University of Texas at San Antonio, 
Department of Physics and Astronomy

Booth 21 
One USTA Circle, San Antonio, TX 78249 http://physics.utsa.edu
Contact: Lorenzo Brancaleon, lorenzo.brancaleon@utsa.edu, 210-458-5694
 
UTSA is the fastest growing school of the University of Texas system with a 
total of over 31,000 students. It is poised to become the next Tier I institution 
among the University of Texas system.
 The Physics graduate program offers world-class research opportunities 
in many fields including: Astrophysics, Biophysics, Nanomaterials, Solid State 
Physics, Lasers and Optics, as well as Space Physics.
 The PhD and MS programs in Physics at UTSA are two of the newest 
higher degrees at the University. The Physics graduate program started 
in 2005 and is already listed as the fifth largest Physics graduate program 
in Texas with 71 PhD students and over 30 MS students. All PhD students 
receive financial support via Research Assistantships or Teaching 
Assistantships.
 Several of our PhD students have received prestigious fellowships, 
including the NSF Graduate Research Fellowship, NASA Space Science 
Fellowship, National Sciences and Engineering Research Council (NSERC) of 
Canada Postgraduate Scholarship, etc. 
 In the past three years the PhD program graduates has graduated an 
average of 3 students per year with employment rate of the graduates at 
90%. Our graduates are now employed as faculty members at universities, 
scientists at national laboratories, scientists in private companies, and 
postdoctoral fellows at universities in the USA and around the world.

University of Virginia, Department of Physics 

Booth 22 
382 McCormick Rd  www.phys.virginia.edu
Charlottesville, VA 22904-4714
Contact: Xiaochao Zheng, xz5y@virginia.edu, 434-243-4032
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 The graduate program in Physics at the University of Virginia is intended 
primarily to prepare Ph.D. graduates for careers in research and teaching 
in Physics. UVa has active research groups in experimental and theoretical 
high energy physics, nuclear physics, atomic, molecular, optical and chemical 
physics, and condensed matter physics. The graduate program in Physics 
currently has approximately 85 students, 40 standing faculty, 12 emeritus 
faculty, and approximately 20 postdoctoral fellows, plus visiting scholars and 
full-time scientific support staff. 
 Students admitted to the Ph.D. program are supported financially either 
as teaching and research assistants or by fellowships in the first year. In the 
following years, research leading to the dissertation can be carried out not 
only within the Department of Physics, but, with appropriate arrangements, 
either partly or entirely at other locations. Recent dissertation research has 
been carried out at various national laboratories across the country, such 
as the NIST Center for Neutron Research, Jefferson Lab, Fermilab, CERN, 
and the Paul Scherrer Institute. Available to students are interdisciplinary 
programs in physics and chemistry such as the Science and Engineering 
of Laser Interactions with Matter (SELIM) program, the Chemical Physics 
Program and the Center for Atomic, Molecular and Optical Science (CAMOS).
 We invite you to explore our Department and programs at http://www.
phys.virginia.edu/. You can find useful links to information regarding details 
of the application process, financial aid, research activities, our faculty, the 
town of Charlottesville and the surrounding area.

University of Wisconsin, Department of Medical Physics

Booth 38
1111 Highland Avenue, Room 1005 www.medphysics.wisc.edu
Madison, WI 53705-2275
Contact: Ron Wakai, rtwakai@wisc.edu, 608-265-4988

Medical physics is one of the most important and rapidly developing 
areas of physics.  It applies physics to the practice of medicine, mainly in 
the areas of diagnostic imaging and radiation therapy.  We are the oldest 
and largest graduate medical physics program in the US, with faculty 
working in nearly every area of medical physics.  Research assistantships 
and training fellowships are available on a competitive basis.  Women and 
underrepresented minorities are encouraged to apply.

Virginia Tech, Graduate Program, Department of Physics

Booth 50 
MC 0435, 910 Drillfield Drive www.phys.vt.edu
Blacksburg, VA 24061
Contact: Chenggang Tao, cgtao@vt.edu, 301-651-9382

The physics department at Virginia Tech has internationally-recognized 
groups working in experimental and theoretical aspects of astronomical, 
biological, biomedical, condensed matter, mathematical, nuclear, and particle 
physics.  We have specialists working on topics ranging from neuroscience 
to string theory.  One highlight of the department is its Center for Neutrino 
Physics, where experimentalists and theorists work together on neutrino 
physics and related subjects. Please visit the department at http://www.
phys.vt.edu/research for more information on all of our programs.

Washington University in St. Louis, Department of Physics

Booth 35 
Campus Box 1105 www.physics.wustl.edu
One Brookings Drive
St. Louis, MO 63130-4899
Contact: Alexander Seidel, seidel@physics.wustl.edu

Washington University in St. Louis is a private research university in 
suburban St. Louis, MO, with a long standing tradition in physics research 
excellence. Our faculty are world leaders in their fields of research, with 
active groups working in astrophysics and space sciences, condensed matter 
and materials physics, particle and nuclear physics, and applications of 
physics to biology and medicine. Our graduate program offers incoming 
students generous support for their first two years, and a friendly 
community in which to pursue their research aspirations.
 As a physics department, we are committed to the promotion of 
diversity within the culture of scientific inquiry. We especially encourage the 
application of women and under-represented minorities to our graduate and 
undergraduate programs.

West Virginia University

Booth 56  
White Hall physics.wvu.edu  
Box 6315
Morgantown, WV 26506-6315
Contact: Mikel Holcomb, mikel.holcomb@mail.wvu.edu, 304-685-3329  

Morgantown is the home to West Virginia University (annual enrollment 
of ~30,000 students) and is the cultural and commercial hub of the region. 
Located about an hour south of Pittsburgh and three hours from DC and 
Baltimore, Morgantown combines the best of small town and big town 
conveniences and activities. In this mountainous landscape, outdoor 
activities (such as hiking and whitewater rafting) are popular. 
 The physics department recently moved into a $30M building with state-
of-the-art laboratories. Our department specializes in three topics: 
 Astrophysics has strengths in studies of radio pulsars, galaxy formation 
and evolution. Close ties with the nearby National Radio Astronomy 
Observatory in Green Bank provide unique opportunities for students.
 Condensed Matter & Nanoscale Physics aims to understand and 
manipulate the behavior of various material phases on the nanoscale. There 
is great interest in using our observations to create improved technology, 
such as in the fields of spintronics, optics, and multiferroics. 
 Plasma Physics studies the fourth state of matter, concentrating on 
problems of plasma behavior that are also relevant to space plasmas and 
in magnetically confined fusion plasmas. The laboratory facilities include 
sophisticated devices for generating plasmas and measuring plasma 
properties.
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Visit the Contact Congress table 
near the registration desk!

 
Policy set by Congress greatly affects the state of science 
in America, especially as the majority of basic research is 
federally funded. Contact Congress is a booth run by the 
American Physical Society that gives students a voice on 
important matters of science policy that affect their future.
 
This year Contact Congress is focusing on mandated, across-
the-board, budget cuts of $1.2 trillion known as sequestration. 
Sequestration was specifically put in place as a bad policy to 
force Congress to compromise, which they were unable to do. 
Due to this inability to find a responsible fiscal path forward, 
sequestration is set to take place on Jan 2nd 2013. Only further 
Congressional action can avoid sequestration, and signing on 
at contact Congress will alert leadership that you want them to 
compromise on this issue before it is too late.  
 
Don't take your opportunities for granted, stop by the Contact 
Congress booth and let your voice be heard.
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F1 Danielle Weiland, Carthage College, Wisconsin Space Grant Consor-
tium Student Satellite Initiative High Altitude Balloon Launch Team
The Wisconsin Space Grant Consortium’s High Altitude Balloon launch team 
is a four member team tasked with launching science experiments into high 
altitude environments. The team had to be informed on the equipment and 
software necessary for high altitude balloon flights, prepare and test all 
equipment, and completed two successful flights. Computer models were 
used to predict balloon flight paths in order to ensure a successful flight. 
Global Positioning System (GPS) flight data of latitude, longitude, time, and 
altitude was collected and analyzed. A new mobile tracking tool was used 
more than ever before with the growing popularity of smart phones, and 
new methods were available for data analysis and presentation thanks to 
technologies now available on the internet.

F2 Yutong Duan, Rhodes College, Numerical Simulation of Na I D 
Absorption-Line Profiles Formed By Galactic Outflows
Galactic outflows may help explain many important questions such as 
galaxy evolution. The Na I D doublet absorption feature (..5890, 5896) in the 
spectrum is ideal for studying galactic outflows due to a number of reasons 
such as presence in the visible spectrum after being redshifted (up to z 
~ 0.5), relatively high abundance in interstellar gas, and resolution of the 
degeneracy in optical depth and covering fraction (Rupke et al. 2005). Using 
IDL, We developed a program which produces synthetic Na I D absorption-
line profiles based on given wind parameters for a galaxy. A radial line of 
sight through a spherically-symmetric wind whose temperature, velocity, 
and number density are defined by arbitrary functions of radius is initially 
used. After calculating the resulting flux at each wavelength due to two 
upward atomic transitions, the program plots the absorption-line profiles 
as well as the equivalent width and curve of growth. Stimulated emission in 
the interstellar gas is corrected in the integrated absorption cross section 
(Spitzer 1978). Doppler broadening is considered while natural broadening, 
pressure and collisional broadening, which are orders of magnitude 
smaller, are neglected. The program is capable of producing synthetic 
line-absorption profiles based on given parameters and has the potential 
of providing insights into the physical properties of galactic outflows that 
produce the observational spectrums. Future work includes implementing 
a generic line of sight through a generic, non-symmetric wind model 
and exploring dependence of spectral line profile on wind structure and 
geometries using various asymmetric gas distributions.

F3 Johnae Eleby, South Carolina State University, Phase Analysis of RV 
Tauri and Semi-Regular Variables
We examined the light curves of ten Semi-Regular or RV Tauri variable stars, 
related classes of pulsating variables. The ultimate objective for our research 
is to determine whether the stars' stellar properties such as temperature, 
radius, and luminosity correlate with their pulsation cycles. In order to 
determine this, we need to closely examine the light curves to determine the 
proper pulsational phase information. We used data from AAVSO spanning 
1998 to 2012 for each star and then analyzed the light curves for periodic 
behavior. We will present the results of our analysis. Support for this work 
was provided by the NSF PAARE program to South Carolina State University 
under award AST-0750814. We thank the director of KPNO for his generous 
allocation of telescope time to this project over the years.

F4 Eli Favela, Carthage College, Luminous Red Galaxies as Tracers of 
Universal Large-Scale Structure
A search for evidence of large-scale structure (LSS) at high redshift 
(0.4<z<0.6) (including possible new great walls) was undertaken by 
examining Luminous Red Galaxies (LRGs) in the MegaZ LRG catalog 
(Collister et al. 2006). Analysis of LSS at low redshift was done first, in 
order to understand how best to visualize the data. Properties of known 
LRGs at low redshift (z<0.4) in the Sloan Digital Sky Survey data release 
7 (SDSS DR7) were examined with help of the SQL database search query 
tool. A 3D map of the spatial distribution of LRGs was generated using 
SDSS spectroscopic data and IFrIT visualization software (Gnedin v3.4.0), 
in order to study the local universe at low redshift. The Great Sloan Wall 
(Gott et al. 2005), which is the largest known structure to date, clearly 
appeared in the maps. The blurring effect from errors in photometric 
redshifts (and corresponding errors in distance) was observed in the maps. 
The photometric redshift error was found to range between Δz ~ 0.03-
0.05, corresponding to an approximate comoving distance of 100-200 Mpc. 
Binning the photometric data in redshift shells of thickness Δz=0.05 and 

projecting in 2D permitted the LSS to be observed. This method was then 
applied to the MegaZ LRG data, and potential new great walls were found 
at redshifts from 0.4 to 0.6. This research will be applied to the recently 
released SDSS DR9 and BOSS survey catalogs, which include many more 
LRGs with spectroscopic and photometric redshifts.

F5 Jacob Gearhart, Grove City College, Photometry Data Analysis of 
Open Cluster M67
The goal of this project was to synthesize data obtained through 
observations made by the Grove City College Observatory of the open 
cluster M67 from 2010 to 2012. Throughout this project, we constructed 
programs using Mathematica 8 to organize and perform analysis on the 
data with the end goal of measuring the photometric variability of various 
member stars. After determining a set of standard stars and calculating 
precise values of airmass for each member star, we calculated the standard 
magnitudes of all the member stars in each night of observation. After 
resolving a set of standard magnitudes, we created another program to use 
these values to calculate the standard deviation of the values; this then gave 
us the photometric values of the stars for each night. From these values, 
we determined the fluctuation of the data to discover the photometric 
variability of each member star. Since the member stars of M67 carry many 
similarities with our sun, this data can potentially be used to model the sun’s 
solar cycles and predict the future activity of the sun. Further, these values 
can be compared with the known photometric variability of the sun; if the 
sun’s photometric variability is low in comparison, this would imply that low 
photometric variability is necessary for the development of life on earth.

F6 Olga Harrington, Florida International University, Observations in 
Microvariability in Blazars
The research project I participated in is extragalactic astrophysics. We 
studied Active Galactic Nuclei (AGN) called blazars. The purpose of this 
project was to examine further evidence for a correlation between short 
term variability and micro variations, and notice other correlations in the 
observations that could help explain micro-variability. My research involved 
both organizing and reducing existing observations, and making new 
observations of several blazars. During the research I was able to work with 
the FIU blazer group to use the SARA Observatory’s 0.8 meter telescope 
at Cerro Tololo Interamerican Observatory in Chile in order to make new 
observations. At the moment the observations do not provide any new 
outlook on any correlations, or support of the physical process that a blazar 
undergoes micro-variability.

F7 Charles Kurgatt, South Carolina State University, A Spectroscopic 
Study of RV Tauri and Semiregular Variable Stars
RV Tauri and Semiregular variables are not  as well behaved as other 
variables such as Cepheids.  The nature of their pulsations and their 
evolution is not well understood. We have acquired spectra of several of 
these objects for the decade  2003-2012 using the Coude Feed Telescope 
at KPNO.  We present our results for two RV Tauri stars (AC Her and R 
Sct) and two Semiregular types ( g Her and Z UMa).  We have fit their light 
curves using AAVSO photometry to more accurately determine their phase 
as a function of Julian Date over this long time span.  This has allowed us to 
phase-fold all of our spectral observations  and obtain a clearer picture of 
their behavior over a single cycle. Support for this work was provided by 
the NSF PAARE program to South Carolina State University under award 
AST-0750814. We thank the director of KPNO for his generous allocation of 
telescope time to this project over the years.

F8 Myles A. McKay, South Carolina State University, The Light Curve 
Classification of TT Oph and UZ Oph
We have examined two variable stars TT Oph and UZ Oph. These stars are 
officially classified as RV Tauri variable stars but articles in the literature 
have questioned this classification. Some authors describe the light curves of 
these two stars as semi-regular variable stars which are closely related to RV 
Tauri. To examine the stars we used data from AAVSO gathered over more 
than 60 years. We will present our conclusion at the Congress. Support for 
this work was provided by the NSF PAARE program to South Carolina State 
University under award AST-0750814. We thank the director of KPNO for his 
generous allocation of telescope time to this project over the years.

F9 Amanda Winans, Missouri State University, Multilayer Thin-Films in 
the LSST Image Simulator
The multilayer thin-film component of the Large Synoptic Survey Telescope 
(LSST) Image Simulator serves to simulate the effect of optical filters on 
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LSST images. Surveying the entire southern sky, the LSST is a planned, 
ground-based telescope that will use a 3200 megapixel digital camera to 
image faint, moving or variable, and very distant objects over ten years. 
This immense amount of data calls for the LSST Data Management System 
to process the images and coordinate public access. In order to test the 
Data Management System, the LSST Image Simulator has been developed 
to create test images. Catalog images of galaxies are processed through a 
computer simulation of atmospheric screens and the LSST optics system in 
order to create images like those that will be taken by the LSST; these images 
can be used to test the Data Management System. One specific component 
of the LSST Image Simulator is a multilayer thin-film model which is able 
to simulate the effects of multilayer thin-films, such as filters, in the LSST’s 
optics system. It is a piece of code which utilizes a mathematical model of 
multilayer thin-films to determine if a particular photon will be reflected 
or transmitted by the filter based on the photon’s incident angle and 
wavelength and the thin-film’s composition.

F10 Philip Wulfken, Virginia Military Institute, Statistics of Polarized 
Light from Stars
We analyzed data from a large set of images from several standard stars.  
We calculated the Stokes parameters, q and u, for each star and found 
their respective polarizations and position angles to be consistent with 
the accepted published values.  There were significant outliers and scatter 
in the data sets (which is expected for a polarization data set with high 
signal to noise ratio) that inflated the standard deviations and lead to an 
erroneous representation by a normal distribution.  In order to study the 
effect the outliers and scatter had on the data, the g-trimmed mean was 
used on the q and u Stokes parameters data sets to compare the normal 
distributions with and without trimming.  We then performed a chi-squared 
fit, a normal probability plot, and a Kolmogorov test on each set of q and 
u to test for normality.  The chi squared fit produced a negative result for 
most of the stars without gamma trimming, however with trimming each 
set passed.  The normal probability plot showed that with gamma trimming 
the data closely resembled a normal distribution without the outliers.  The 
Kolmogorov test produced a null result without gamma trimming, but with 
it a positive result on all sets of q and u.

F11 Aida Bermudez, Florida International University, Observations of 
the quasar PKS 1622-297
The quasar PKS 1622-297 is located at an RA of 16 hours 26 minutes 06.02 
seconds and a Declination of -29 days 51 minutes 26.97 seconds; making 
its location only about 17 degrees from the galactic center. Because of its 
location, it did not receive much attention and no significant change had 
occurred. This was until June 1995, where there was large amount of flux 
detected from the object after a routine check of VP 421 data. The Target-of-
Opportunity Program studied the observation where the quasar was studied 
for about five weeks. The observations weren’t easy to achieve as of the 
quasar’s anti-solar position made it difficult to study in the X-Ray band. PKS 
1622-297 had a change of about three magnitudes than from its quiescent 
state, along with significant changes in less than a day. From then, it has 
periodically been studied to show small fluctuations in magnitude. This 
experiment reduced data over various dates to see if there was any pattern 
or ability to predict future flares.

F12 Zihao Chen, Southeast University, Voice from the Deep: Making a 
Venus Express Signal Receiver
As deep space exploration amateurs, we have designed a receiving system 
to receive signals sent by Venus Express from Mars. This system consists of 
a receive antenna, a circular polarity feed, a LNA (Low Noise Amplifier) and 
a down converter. First, the received signal will be gathered by the antenna. 
And then, the feed will select the signal at around 8.4G Hz (Venus Express 
Signal), just like a band pass filter. After, the signal will be amplified by LNA. 
Finally, using a down converter, we can convert the signal to lower frequency 
which can be used for the further analysis. Besides, the signal can be 
converted to the frequency that can be he heard. Also, we can do frequency 
domain analysis to observe doppler effect. Furthermore, we designed a 
real-time auto position system which can locate the Mars and guarantee our 
antenna can aim at it. 

F13 Gregory Erickson, Utah State University, Radio Astronomy
My poster will be about the research I am currently doing at Utah State 
University, which is observing the Milky Way galaxy with a radio telescope 
we built on campus at the old observatory. The poster will include a map 

of the galaxy as seen via radio waves. The map is compiled of the average 
wavelength for a given part of the sky and each data point will receive a 
different color based on where it fits in the spectrum. Unfortunately, this 
process takes months to complete the entire map so the map I will provide 
at PhysCon will not be complete but the procedure and theory will be in full 
detail.

F14 Valerie Fuller, Appalachian State University, Young Solar Analogs 
Project Overview
The Young Solar Analogs (YSAs) project is designed to bridge the gap 
as well as broaden the works completed by the Mount Wilson program 
(1966-2003) and the Lowell Observatory SSS (solar-stellar spectrograph) 
program (1988-present). For the YSA project, we have chosen 31 stars with 
spectral types that range from late F- through the early K-type stars, have 
ages between 0.3 and 1.5 Gyrs, and are within 40pc of the Sun. Throughout 
the program, we will monitor the spectral output of each program star in 
the hopes of learning about their activity cycles, determining more accurate 
rotational periods as well as characterizing short-term phenomena such as 
stellar flares to gain a better perspective on what our Sun was like during 
the early stages of life on Earth. Our program uses two 6-inch telescopes 
along with a 32-inch telescope for photometry and spectroscopy, all located 
at Appalachian State University’s Dark Sky Observatory. One of the 6-inch 
telescopes is piggy-backed onto the 32-inch while the other is located in 
its own dome. This latter telescope is set up to be fully automated and will 
be used on every clear night to monitor as many of the program stars as 
possible each night.

F15 Taylor Christine Garber, University of North Alabama, An Investi-
gation of GALEX Sources Invloving All Old Open Clusters
Multi-wavelength approaches to understanding stellar populations in star 
clusters, enables a greater range of tests for theories of stellar evolution.  In 
this regard, the Galaxy Large Area Explorer (GALEX) satellite has performed 
a ultraviolet all-sky survey to facilitate studies of external galaxies and 
stellar populations in the Milky Way.  One key population of the disk of 
the Galaxy are the old open clusters, which are greater than 1Gyr old and 
contain the disks’ oldest stars.  Thus far only one old open cluster has had 
GALEX sources identified, the canonical cluster M67.  We have searched the 
GALEX database for other clusters and found multiple other clusters with 
GALEX sources, approximately 24 other clusters including our previous 
examination of NGC3680.  We examine where these stars lie on the cluster 
color-magnitude diagram and the relation to blue stragglers and binary 
stars.

F16 Keith Hawkins, Ohio University, A Search for Solar-Type Hypervel-
ocity Stars
Hypervelocity stars (HVSs) are a unique class of stars which are defined 
by their extreme velocities (~ 1,000 km/s) and are generally produced via 
three-body interactions between a binary star system and a supermassive 
black hole. HVSs are useful to study the structure of the Galactic dark matter 
halo, and the mass function and population of stars near the galactic center. 
To date, there are 21 known HVSs, almost all of which are assumed to be 
massive early-type (OBA) main sequence stars. Current detection methods 
are unable to find low-mass, solar-type HVSs. We use a new method for 
finding solar-type HVSs which selects potential HVSs on the basis that 
they seem to have velocity vectors consistent with originating from the 
Galactic Center using proper motion. Using intermediate-resolution optical 
spectra for 130 potential HVSs, we measure the three-dimensional galactic 
rest-frame velocity and position. Preliminary results indicate three of 
the observed targets are moving with velocities consistent with unbound 
trajectories and thus we have likely discovered the first solar-type HVSs.

F17 Yashashree Jadhav, Ohio University, The TAIMing of the HLA 
(Transformations to Allow Image Matching)
Images taken by the Hubble Space Telescope (HST) are available on online 
databases like the Hubble Legacy Archive(HLA) created by the Space 
Telescope Science Institute (STScI) along with Space telescope European Co-
ordinating Facility (ST-ECF) and Canadian Astronomy Data Centre (CADC). 
Not all pointings of the HST are aligned, and there is usually an offset of 
a few tenths of arcseconds in the values of the sky co-ordinates. This can 
be due to a discrepancy in the astrometry. Dr. Steve Lubow and Dr. Tams 
Budavri have created the Hubble Source Catalog (HSC) by cross matching 
sources from source lists and HST visits. Using the HSC as a reference, we 
can find the required transformations to be made to an image from the 
HLA to match the HSC data. These consist of both linear and rotational 
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transformations to be applied to the WCS co-ordinates in the FITs files from 
the HLA. Using this, we can now update the images from HLA to match the 
data from HSC. The programs for this were all written using python and 
related packages like pyfits, pyraf, pyplot and so on along with DS9. This 
allows easier overlaying of images, crossmatching images, making mosaics 
and so on. Eventually we would like to be able to use this program to update 
the several thousands of images in the HLA to have improved astrometry.

F18 Jennifer Kadowaki, UCLA, Analysis of Multiband Photometry of 
Violently Variable Gamma-Ray Sources
We studied the relationship between rapid variations in the jet intensities 
and changes in accretion disk activity of blazar subtype, Flat Spectrum 
Radio Quasar (FSRQ). Fifteen known FSRQs were specifically chosen for 
their prominent big blue bumps with redshifts near z=1, in order for the 
rest-frame UV to be redshifted into the blue-band pass. Flux changes for 
these 15 FSRQs were monitored for 15 observational nights in BVRI-bands 
and 20 nights in JHK-bands over a 12 month period using NASA’s Fermi 
Gamma-ray Space Telescope,  Lick Observatory’s Nickel Telescope, and 
Kitt Peak National Observatory’s 2.1 meter Telescope. With 6.3’ x 6.3’ field 
of view for Nickel’s Direct Imaging Camera and 20’ x 20’ for Flamingos IR 
Imaging Spectrometer, approximately a half dozen, bright, non-variable stars 
were available to measure each of the quasar’s brightness. This process of 
differential photometry yielded photometric measurements with 1-2% level 
precision. Light curves were then created for these 15 monitored quasars in 
optical, infrared, and gamma-ray energy bands.
 We compared emission spectra of blazar jets and accretion disks.  Jets 
generally dominate the redder emission spectrum due to non-thermal 
synchrotron radiation and Compton scattering of gamma-rays off high 
energy electrons, while accretion disks dominate the bluer emission 
spectrum with rest frame ~2000 Angstroms.
 Most of the targeted FSRQs varied significantly over the 12 month 
monitoring period, with varying levels of fluctuations for each observed 
wavelength. Some correlations between gamma-ray and optical wavelengths 
were present, which will be further discussed in the poster.

F19 Ryan Lambert, Appalachian State University, The Evolution of the 
Superstar Technique and its use in the Young Solar Analogs Project.
Traditional differential photometry determines the magnitude of a program 
star relative to a single comparison star and one or two check stars. 
Ideally, the comparison and check stars should be similar in brightness to 
the program star. The program stars in the Young Solar Analogs project 
are generally the brightest in the CCD field, and so traditional differential 
photometry can result in unacceptably large errors. To address this problem, 
we have developed a procedure, which we term the “Superstartechnique” 
(SST), that uses, instead of just one or two comparison stars, the photon flux 
in the entire starfield in the image. SST adds up the flux from many different 
sources, even quite faint ones (which would never have been considered 
as comparison sources in the traditional technique) and constructsfrom 
that summed flux a “super” comparison star. This significantly reduces the 
photometric error, often by a factor of two or more. SST thus allows for a 
more precise analysis of the characteristics of our program stars, enabling us 
to determine rotational periods and detect other low-amplitude phenomena.

F20 Garrett Long, University of Wyoming, Explaining the Elemental 
Abundance Discrepancy in Planetary Nebulae
There are two ways to measure elemental abundances in planetary nebulae 
(PNe), and they don’t give the same results. One way is to use recombination 
lines, originating when free electrons recombine with atoms and produce 
an emission line. The other way is to use collisionally excited lines, which 
occur when an ion or atom has a bound electron excited to a higher level by 
the passage of a free electron (a “collision”, not a recombination) followed by 
a spontaneous transition to a lower level with the creation of a photon. The 
recombination method has resulted in abundances higher by a factor of 2 to 
more than 70 (Liu 2010). This project seeks to explain the discrepancy by 
determining if the [O III] 88 micron line relative to the cospatial [O III] 5007 
angstrom line peaks at the center of the PN. This will test the validity of the 
2-phase model described by Yuan et al. 2011 and references therein.

F21 Mary McDaniel, University of North Alabama, A Spectroscopic 
Investigation of Delta Scorpius with its Companion
In July of 2011, the highly eccentric Be star system Delta Scorpius 
was predicted to have an interaction between its companion star and 
its circumstellar disc during its annual periastron. We conducted a 
spectroscopic study with a 1200 line/mm grating Cassegrain Spectograph 

of Delta Scorpius to determine any effects that may have been caused by the 
companion star and disc interacting with each other. We will present our 
resulting images from before and after the close-periastron encounter to 
discuss the possible causes of our results.

F22 Andrew Miller, Abilene Christian University, PYCBC: A toolkit for 
Advanced-Detector Era Gravitational-Wave Data Analysis
Gravitational wave detections are an important step into the future of 
astrophysics because they will be able to provide a new look at our universe, 
which will complement our traditional electromagnetic observations. 
Inspiraling compact binary systems are an important source for potential 
detections. As the sensitivity of ground-based interferometers is improved, 
searches for gravitational waves from these sources become more 
computationally intensive; more data-analysis tools are required to make 
these searches as efficient as possible. PYCBC is one such software toolkit 
that will provide a high-level framework for analysis, including the ability to 
transparently use GPU computing.

F23 Michael Nichols, Marquette University, Positron Collider
Since the discovery of the narrow 511 KeV positron annihilation line coming 
from the direction of the galactic center there has been speculation on the 
nature of the positron annihilation site. This annihilation line is the brightest 
known extra-solar gamma-ray line. It is thought to be primarily due to 
positron annihilation via positronium formation. Positronium can be formed 
via charge exchange collisions with atoms, molecules, and dust grains in 
the interstellar medium. We plan to experimentally study the annihilation 
of positrons in-flight in atomic H using a low energy positron beam, a low 
pressure atomic hydrogen target chamber, and a high resolution Ge gamma 
ray detector. While it is possible to computationally simulate the annihilation 
process in atomic hydrogen, there is still uncertainty in the cross sections 
for positrons on H. A direct experimental measurement will provide a more 
accurate picture. Previous experimental work along this line, performed at 
Bell Laboratories, included the measurement of annihilation line-widths 
of positrons in H2 and He.* It is our goal to provide experimentally verified 
line-widths that can ultimately be compared to the astrophysical data from 
gamma-ray satellites such as the SPI /INTEGRAL instrument. * B.L. Brown, 
M Leventhal, A.P. Mills, Jr., and D.W. Gidley, Phys. Rev. Lett, 53, p. 2347 (1984)

F24 Robert Picardi, Furman University, First Light with the Dedicated 
Interferometer for Rapid Variability
We present first light observations with the Dedicated Interferometer for 
Rapid Variability (DIRV), a radio interferometer centered at 2.2 and 8.2 GHz 
that utilizes two 26-m radio telescopes located at the Pisgah Atronomical 
Research Institute (PARI, located outside Rosman, NC). Signals from both 
telescopes are sent to an FPGA-based correlator designed and built by the 
CASPER group at UC-Berkeley. DIRV can correlate a 200 MHz band at 2.2 
GHz, and 400MHz band at 8.2GHz. DIRV is designed to passively detect 
the refractive scintillation of extragalactic radio sources due to the warm 
(~10000 K) ionized component of the interstellar medium. Measuring its 
distribution and kinematics is important to our understanding of matter and 
energy transport in the Milky Way. During the Summer of 2012, we began 
comissioning DIRV; preliminary steps included autocorrelation detection 
of extragalactic radio sources for telescope pointing models, focus, and 
flux calibration. Once telescope tracking was established, we observed our 
first interference fringes toward the source Cygnus A at 2.2 GHz. Efforts 
are currently underway to detect fringes from additional sources at both 
frequencies.

F25 Macarena Sagredo, Florida International University, Angle Depen-
dency on INTEGRAL: A study of the Satellite through Cygnus X-1 and GRS 
1915+105
Blackhole sources Cygnus X-1 and GRS 1915+105 have been actively studied 
over the years in all orders of the spectrum. Using past measurements of 
these objects as a standard of measurement, the accuracy and specifically 
angle dependency of the satellite INTEGRAL has been tested. Further 
analysis is still needed to rule out the effect of this angle dependency on 
measurement, and thereby the science recollected from INTEGRAL.

F26 Rachel Smullen, University of Wyoming, Imaging the Spatial Den-
sity Within Starburst Galaxies
We present our findings from a small VLA survey of formaldehyde 
emission in nearby starburst galaxies. Mangum et al. (2008) conducted a 
survey of the formaldehyde (H2CO) emission toward a sample of mainly 
nearby galaxies using the GBT. This study showed that H2CO is a reliable 
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and accurate density probe for extragalactic environments. Our VLA 
measurements toward five galaxies that demonstrate both H2CO 1(10)-1(11) 
and 2(11)-2(12) measurements with the GBT allow for a characterization 
of not only the density within these starburst galaxies but also the 
spatial distribution of the dense gas within individual regions. We found 
formaldehyde detections at both frequencies within two of our galaxies. 
NGC 253 shows strong absorption in both bands, and NGC 3079 shows a 
fascinating emission feature instead of the standard H2CO absorption. These 
measurements allow us to characterize the interplay between the dense gas 
and the star formation process in starburst galaxies.

F27 Zach VanderPlate, Appalachian State University, Photometric 
Observations of Asteroids 3309 Brorfelde and 3920 Aubignan
3309 Brorfelde (1982 BH) is a known asynchronous binary asteroid. 
One of the PROMPT telescopes in Chile was used to monitor primary and 
secondary eclipsing events of 3309 Brorfelde in order to refine the orbital 
and rotational models. 3920 Aubignan was also observed using PROMPT to 
obtain a light curve and determine the rotational period to be ~4.5 hours.

F28 Jordan Stone, University of Arkansas, A New Observation of the 
Quiet Sun Soft X-ray Spectrum
The solar corona is the brightest source of X-rays in the solar system, and 
the X-ray emission is highly variable with solar activity.  Even the so-called 
“quiet Sun” is bright in soft X-rays. However, the actual solar SXR (0.5-5 keV) 
spectrum is not well known, particularly during quiet periods, as, with few 
exceptions, this energy range has not been systematically studied in many 
years. Broadband measurements with fair energy resolution (~0.5-0.7 keV 
FWHM) have been made, although these did not extend below ~1 keV.
 We present observations of the quiet Sun SXR emission obtained using a 
new SXR spectrometer flown on the third SDO/EVE underflight calibration 
rocket (NASA 36.286).  The spectrometer is a commercial off-the-shelf 
Amptek X123 silicon drift detector, which measured the solar SXR emission 
from ~0.5 to >10 keV with ~0.15 keV FWHM resolution (though, due to 
hardware limitations, with only ~0.12 keV binning) over ~5 minutes on 
23 June 2012.  Despite the rising solar cycle, activity on 23 June 2012 
was abnormally low; we measured no solar counts above ~4 keV during 
the observation period. The X123 spectrum could potentially serve as a 
reference for ~0.5-4 keV quiet Sun emission to help improve solar spectral 
models such as CHIANTI and XPS Level 4, the latter of which substantially 
overestimates the measurements and thus likely requires significant 
revisions, which has downstream implications for the Earth ionosphere 
models that use XPS Level 4 input.

F29 Christopher M. Faesi, Harvard University, Astrobites: The Astrono-
my Research “Reader’s Digest” for Undergraduates
Astrobites (http://astrobites.com) is a daily blog aimed primarily at 
undergraduates in the physical sciences and written by a globe-spanning 
team of astronomy graduate students. Each day we present a journal article 
recently posted to astro-ph, the online astronomy preprint server, in a brief 
format that is accessible to anyone with a basic physics background. Our 
goal is to open the door to current research in astronomy and astrophysics 
by providing context, explaining key background concepts, and demystifying 
the seemingly endless jargon present in the astrophysical literature. In 
addition, special posts offer career guidance for undergraduates (such as 
tips on applying to graduate school) and describe personal experiences (like 
attending an astronomy summer school). Astrobites has grown dramatically 
since its founding in fall 2010; our 28 regular authors have now collectively 
written more than 600 posts, and our readership has expanded to over 
30,000 individuals accessing the site each month from 104 countries 
worldwide. We will discuss the Astrobites format, recent readership 
statistics, and future planned initiatives. We also hope to encourage 
undergraduates in physics to become involved by interacting on our website 
and contributing their own research stories.

F30 Jared Klingler, East Central University, East Central University 
Astronomy Outreach
The purpose of the ECU Astronomy Club is to promote science to students 
and the general public.  Dr. Carl Rutledge offers an Astronomy lecture and 
lab as credit at East Central.  Our organization hosts viewings each semester 
that are open to the public.  Anyone may attend them at the department’s 
observatory.  Knowledgeable students are present to answer questions and 
work the telescopes.

F31 John Blalock, Longwood University, Cloud Tracking Using Level 1a 
CIPS Data: Manual & Automated Techniques
The Cloud Imaging and Particle Size (CIPS) instrument is one of three 
instruments aboard the Aeronomy of Ice in the Mesosphere (AIM) satellite. 
This instrument gathers information on Polar Mesospheric Clouds (PMCs) 
and it was this data set which was utilized for this project. In particular, the 
Level 1a data product was of greatest interest due to the short time interval 
between data sets. Manual cloud tracking techniques, primarily blinking, 
were used to find data sets that may contain wind motion significant enough 
to track. Then, an automated technique was applied to these data sets 
to determine wind vectors and create a wind field to show wind motion. 
Blinking was again used to verify the results of the automated technique.

F32 Roy Prouty, Richard Stockton College of New Jersey, Use of Wave-
lets to Analyze Long Term Temperature Data and Short Term Atmospher-
ic Phenomena
An atmospheric front can be defined as a sloping zone of pronounced 
fluctuation in thermal, moisture, and/or wind fields present in the 
atmosphere. These transition zones (fronts) can be characterized by a 
strong, horizontal temperature gradient. When analyzing temperature 
records, these otherwise evident transition zones may be obscured by 
the more persistent diurnal and seasonal fluctuations in temperature. 
Comparatively speaking, Fourier Analysis reveals the long term, very strong 
tendencies of a signal where the compact, scalable nature of wavelets 
(when used in mathematical analysis) reveals to us both the long and 
short term transitions present in temperature fields. These short term 
transitional zones in the thermal field are what comprise fronts. To examine 
long term trends in the number and magnitude of these transition zones, 
the frequency, intensity and shape of these transition zones are further 
analyzed.

F33 Khari Rockward, Morehouse College, Spatial Analysis of High Fi-
delity Solar Irradiance Data Using a Ground-based, Multi-Filter Rotating 
Shadowband Radiometer
A major drawback to solar energy is its intermittent nature, which has 
led to a bottleneck in the solar energy penetration into the electric grid. 
Aside from energy storage, this weakness can be offset through the use of 
highly accurate forecasts of the solar resource on multiple time-horizons. 
The development of solar forecasting models can be improved through 
the collection of ground-based, high-fidelity irradiance data. The work 
presented focuses on the discrepancies in data collected at two spatially 
separated solar observatories at the University of California: San Diego, 
which provide high-fidelity irradiance measurements at intra-minute 
sampling rates.  Multi-Filter Rotating Shadowband radiometers (MFR-
7s) installed at the observatories, approximately 250 meters apart, will 
provide measurements of Direct Normal , Global Horizontal and Diffuse 
Horizontal Irradiance (DNI, GHI, DHI) at 415, 500, 615, 673, 870, and 940 
nm wavelengths. This spectral data is streamed in real time to a centralized 
database where it is used as input for forecasting models of multiple time 
horizons.

F34 Nicolas Augustus Rongione, University of Miami, DXL: a sounding 
rocket mission for the study of solar wind charge exchange and local hot 
bubble X-ray emission
The Diffuse X-Rays from the Local galaxy (DXL) mission is an approved 
sounding rocket project with a first launch scheduled around December 
2012. Its goal is to identify and separate the X-ray emission generated by 
solar wind charge exchange from that of the local hot bubble to improve 
our understanding of both. With 1,000 cm2 proportional counters and 
grasp of about 10cm2 sr both in the ¼ and ¾ keV bands, DXL will achieve 
in a 5-minute flight what cannot be achieved by current and future X-ray 
satellites.

F35 Brian D. Tracy, Utah State University, Climatology of the Electrody-
namic Zonal Drift over Jicamarca, Peru
This study presents the effects of a period of unusually low solar activity 
on the equatorial zonal electrodynamic plasma drifts. To do this we 
study the seasonal and solar flux dependance of incoherent scatter radar 
measurements from Jicamarca, Peru and Vector Electric Field Instrument 
measurements from the C/NOFS Satellite during 2008-2010. These data 
are compared with results from previous low solar flux periods derived 
from the (Fejer, et. al. 2005) model to show the consistency of the data with 
the previous model and that the behavior seen is a natural extension of the 
previous model.
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F36 Tyler Capek, University of Wisconsin River Falls, Modeling the 
Human Brain’s Major Structures and White Matter Connectivity Using 
Magnetic Resonance and Diffusion Tensor Imaging
The goal of this research was to develop a procedure for rapid prototyping 
a replica of the human brain that details its primary areas of function and 
white matter tracts. It was the first time ever that a one-to-one model with 
such detail and complexity was produced. Neurosurgeons can use such 
a model to describe the brain and its functions to their patients, as well 
as how those particular sections of the brain could relate to the patients’ 
particular disorders. Each of the brain’s major structures is displayed in 
the left hemisphere of the brain model. The location and geometry of these 
structures were determined with common knowledge of a human brain’s 
anatomy. The right hemisphere of the brain model displays the white matter 
connections between each of these structures. Diffusion tensor imaging was 
used to determine the location, orientation, and anisotropy of the white 
matter tracts within the human brain. Each of the brain’s major structures, 
as well as the anisotropy of the white matter tracts, is color-coded. Mimics 
software was used to compile and refine the magnetic resonance images of 
a whole brain into a three-dimensional model. A Spectrum Z510 3D-Printer 
was used to produce the three- dimensional model. The Z510 was chosen 
for its ability to produce three-dimensional models in color. Neurosurgeons 
and teachers can use the full model to describe the anatomy of the brain, the 
specifics of a particular treatment or procedure, and how an ailment affects 
their patients.

F37 Marylyn Creer, Alabama A & M University, The Sensing and Inhibi-
tion of Mold Fungi Growth Using Biosynthesized Nanoparticles
The detection and treatment of bio-hazardous species, particularly in the 
areas of high humidity and temperature are important. Mold particles, 
complex mixtures of biological chemicals can have allergenic or toxigenic 
properties. This research investigation focuses on health safety and bio-
defense: 1. The feasibility of mold detection using extracellular biosynthesis 
process 2. Inhibition of mold growth by biosynthesized silver nanoparticles 
treatment. Our approach hypothesizes the ability of fungi to reduce noble 
nanoparticles from silver, gold salt, like AgNO3, HAuClO4, creating a reaction 
process known as extracellular/intracellular biosynthesis. Analysis of mold 
specimens, using Optical Microscopy, UV-Visible Spectroscopy, Fourier 
Transform Infrared Spectroscopy (FTIR) and comparison with literature 
data, showed presence of Altenaria, sp., Aspergillus, sp.p, and Rhizophus, 
sp. This combination fungi successfully reduced silver nanoparticles. 
The reaction process was monitored using UV-Visible spectroscopy. 
The absorption peak of 420nm corresponds to appearance of silver 
nanoparticles. After injection of 20 µL with 10 ppm concentration of silver 
in Petri dishes filled with 100mL Sabouraud Dextrose Agar (SDA), no mold 
growth was observed. Future research will pursue investigation of minimum 
inhibitory concentration, preventing mold growth and measurement 
conductivity during the extracellular biosynthesis reaction for mold sensor 
application.

F38 Colton Kruse, Coe College, Computational Study on Drug Interac-
tions with P-glycoprotein
P-glycoprotein (P-gp) is a plasma membrane protein, which acts as a 
localized drug transport mechanism, actively exporting drugs out of the cell. 
Scientists currently believe that p-glycoprotein is responsible for multi-drug 
resistance, which causes 90% of cancer treatment failure. In Coe College, 
we have modeled a solvated system with P-gp in a POPC lipid bilayer. This 
model has been equilibrated separately with 3 drugs (Verapamil, Quinine, 
and Colchicine) located in drug binding site. Here, we present preliminary 
Molecular Dynamic simulation results on interactions of these drugs with 
P-gp.

F39 Kelsey Schafer, Ohio State University, What would it take to di-
agnose Alzheimer’s disease? A predictive study using pharmacokinetic 
modeling of PET imaging agents
Alzheimer’s disease (AD) affects over 5.4 million Americans.  Despite its 
high prevalence, AD is only definitively diagnosed post-mortem.  Whole-
brain imaging is a promising strategy for pre-mortem diagnosis, as it has 
the potential to detect lesions of aggregated tau and beta-amyloid protein 
that accumulate in AD brain.  However, the approach is complicated by 
several challenges.  In addition to meeting the requirements necessary of 
any brain imaging agent, the tracer would need to bind specifically to tau 
lesions, which are the standard of post-mortem diagnosis.  This may be 
difficult to achieve because the binding sites presented by tau aggregates 
are structurally similar to those of beta-amyloid.  This is a problem because 
the amount of beta-amyloid burden is ~5 times that of tau in late stage 

disease brain.  Therefore, to determine the performance characteristics 
needed for tau-directed imaging, we developed a pharmacokinetic model 
capable of predicting the activity of a hypothetical tracer.  Initial estimates of 
nonspecific binding and brain uptake parameters were made by fitting data 
from a previously published kinetic study of an established amyloid-directed 
tracer.  Our simulations suggest that for tau aggregates to represent at least 
80% of specific binding signal, binding affinity or density selectivities for 
tau over beta-amyloid should be at least 20- or 50-fold, respectively. The 
simulations also suggest, however, that overcoming nonspecific binding 
will be an additional challenge for tau-directed tracers owing to low 
concentrations of available binding sites. Overall, our model simulations can 
be used in future design of imaging agents for the diagnosis of AD.

F40 Wangshu Sun, Southeast University, Finding Dipoles in Human 
Brains: EEG Source Localization
Brain activities can be considered to form signal sources. Therefore, source 
localization can be significant in cognition study, brain-computer interface 
(BCI), as well as the study of cerebral lesion. Localization is generally done 
by fMRI or EEG. We chose the latter - EEG - a set of time-varying electric 
potentials recorded on the scalp. In dipole source model, the sources of brain 
activities are equivalent to a group of electric dipoles. Based on this point, 
we did some programming work using concentric sphere head model, then 
used data from online databases and ERP Lab of RCLS (Research Center for 
Learning Science) in our university to test our algorithm and gave possible 
explanations to the corresponding results.

F41 Dayah Chrisman, Idaho State University, Bacterial Persistence in 
Radiation Resistant Deinococcus radiodurans
The radiation resistant bacterium Deinococcus radiodurans shows colonies 
of phenotypic variants at about 1 in 10,000 colonies; these numbers increase 
dramatically after exposure to ionizing radiation. Microarray analysis 
revealed that the same genes are upregulated in both irradiated wild type 
and naive variants.. The phenotype of these variants is characteristic of 
persistence, where a subpopulation of cells grow more slowly for some 
amount of time, then revert to wild type growth. We used five strains, each 
of which contains a deletion in one of the genes shown to be upregulated 
in both the naive phenotypic variants or wild type cells post-irradiation. An 
additional strain, H5 was created which contains a deletion of phoU. In E. 
coli, a deletion of this gene caused a defect in persistence. There are 3 phoU 
alleles in D. radiodurans. The one deleted in H5 is arranged in an operon 
similar to the one in E. coli (4). We subjected cultures to the antibiotics 
streptomycin and kanamycin for different amounts of time, removed the 
antibiotic, and measured survival. We then did this with the radiomimetic 
antibiotic, phleomycin. Using these assays, we could make observations 
about what roles the deleted genes played in persistence, and their relation 
to genes that contribute to radiation resistance.

F42 Wesley Clawson, University of Arkansas, Evidence for Criticality in 
the Visual Cortex of Turtles
Network mapping has seen a growing rise of interest in the past few years 
giving rise to a new way to study the human brain. Recent experiments 
and computer models suggest that the networks that make up the brain, 
neuronal networks, can undergo a phase transition similar to electrical 
networks. When computer models are tuned to the critical point of these 
phase transition, the information processing capabilities of the brain 
can be optimized. Thus far the only direct experimental evidence for 
this hypothesis has come from in vitro experiments, but both theory and 
computer models suggest that the hypothesis is far more general than 
originally thought, and may apply to sensory information processing in 
intact animals, but has yet to be tested. In our study we aim to test the role 
of criticality in visual information processing in the intact brain of a turtle. 
As a first step in this study, we have recorded ongoing brain activity from 
the visual cortex of turtles and tested for signatures that the cortex operates 
near the phase transition. We measured the brain activity using a 96-channel 
microelectrode array. We found that the activity we recorded from turtle 
cortex exhibited fluctuated greatly with periods of high and low activity. 
The events with high activity levels occurred according to a power-law 
probability distribution, which supports the hypothesis that the turtle cortex 
may operate near criticality.

F43 James Gregory, Grove City College, Determination of Hill Param-
eters for the Binding of Alpha-Naphthoflavone to Cytochrome P450 3A4
Cytochrome P450 3A4 (CYP 3A4) is a human enzyme responsible for 
metabolizing 50 % of all medicines, and thus is of great interest to 
pharmacologists. We used fluorescence spectroscopy to analyze the 
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binding interactions between CYP 3A4 and alpha-naphthoflavone (aNF), a 
small-molecule drug analog. Both protein and aNF are highly fluorescent 
molecules. Upon forming a non-covalent binding complex, the fluorescence 
of both CYP 3A4 and aNF was quenched. The fluorescence quenching data 
was fit to the Hill equation, which yielded the spectral dissociation constant 
Kd, a measure of binding strength, and n, the Hill cooperativity parameter. 
For this interaction, Kd was 500 nM, representing strong binding, and the 
interaction was not cooperative (n = 1). A biophysical binding model is being 
developed by this group that can detect multiple sites of ligand binding to 
larger protein molecules like CYP 3A4. Fluorescence quenching data of the 
aNF-CYP 3A4 interaction was fit to this model, and indicated that multiple 
ANF molecules can bind to each CYP 3A4 enzyme. Overall, weaker quenching 
was observed compared to previous work in this laboratory. One possible 
reason for this would be the contamination of solutions due to nearby 
ongoing construction.

F44 Elana K. Urbach, College of William & Mary, Unraveling ssDNA 
from Carbon Nanotubes Using Optical Traps
A single walled carbon nanotube (SWNT) can form a complex with ssDNA 
and has great potential for many biological applications. It is thought that 
ssDNA wraps in a helical pattern along the SWNT, but the exact binding 
mechanism and associated energies are not well understood. In this study 
we present the first use of optical tweezers to investigate the binding 
mechanism of the DNA-SWNT complex. We found that the ssDNA unwraps 
in discrete steps of 5 to 10 base pairs from the SWNT at forces of around 
20 pN. We also compared three different DNA sequences: (GT)15, (AT)15, 
and (GT)30, but found no significant differences in unwrapping forces or 
unraveling lengths between the different sequences. These results vary 
significantly from previous studies of DNA-graphene interactions, and 
provide unprecedented resolution of DNA-SWNT interaction modes.

F45 Zachary Jenkins, Appalachian State University, Raman Spectros-
copy of Proteins and Other Applications
Raman spectroscopy is an imaging technique used in the identification 
of various materials as Raman spectroscopy has a unique signature for 
all materials or compounds.  The Raman phenomenon occurs when light 
encounters a medium and is scattered inelasticaly.  The Raman signal is 
very weak, only about one-ten millionth of the total amount of scattered 
light. Raman spectroscopy is used in many fields of study for identification 
purposes.  We have been collecting spectrum of various proteins and other 
applications.

F46 William N. Potter, Virginia Military Institute, Measurement of 
Fresnel Reflection for Polarization States
We studied the reflective properties of various substrates and determine 
their Brewster’s angles. We measured the s-and p-polarization of these 
materials over a range of angles and fitted the data to theoretical curves 
using the Fresnel equations. These substrates will be used in a current 
research project that incorporates Janus particles (microspheres that have 
two distinct sides) whose orientation can be manipulated by an external 
electric field. We deposit the polystyrene based Janus particles onto these 
substrates and, by knowing the substrate’s s-and p-polarizations, we can 
account for those contributions to the total reflected polarization in the 
optical analysis of our fabricated films.

F47 Chloe Drapes, Coe College, Formation and Characterization of 
Alkali Orthoborate Crystals
Alkali orthoborate crystals have been produced as a first step to 
better understand the atomic structure of this borate system. Previous 
characterization of the alkali orthoborate structure have only been done 
to a small extent with lithium and sodium orthoborates. The aim of the 
characterization of the crystals is to expand the knowledge of orthoborates 
to cover all practical alkalis. The crystals have been characterized using 
techniques such as x-ray diffraction, scanning thermal calorimetry, Raman 
spectroscopy, as well as density found through pycnomety. 11B magic 
angle spinning and multiple quantum magic angle spinning nuclear 
magnetic resonance was used specifically to try and identify the structural 
arrangement of the orthoborate composition. Crystal production methods 
have varied in order to optimize quality and composition. Such methods 
include slow quenching in a nitrogen-dry environment, and a solution 
method of crystal preparation. Precautions have been taken to minimize 
the effects of the hygroscopic nature of these heavy alkali content borates 
as well as CO2 retention. The structures of the heavier alkali orthoborates 
have not been determined to date. Further investigation into the orthoborate 

structure will be done through improved crystal production, 10B MAS NMR, 
as well as more analysis of the 11B MAS and MQMAS NMR data.

F48 Thomas Smit, Coe College, Programming and Reliability
All modern electronics are based upon the transistor, essentially an 
electronic switch. Defects- paths created by broken bonds- lead to 
transistors breaking down. Human lives depend on these devices; it’s vital to 
understand their reliability and fail conditions. NIST runs accelerated stress 
testing, from which we extrapolate the lifetime at use-voltage. These tests 
collect vast amounts of data. The test sample had over one-hundred-fifty-
million data points. My job was to figure out how to store and process these 
data to extract useful results. After learning to use data-flow programming, 
I discovered a data-type called tdms and specialized software that could 
run large data sets quickly and accurately. The second task is to understand 
these results. We use electron spin resonance (ESR)- applying a magnetic 
field so energy levels of spin states diverge. Broken bonds contain unpaired 
electrons; by emitting electromagnetic radiation, we observe where the 
energy is absorbed and, by interpreting the voltage and the wavelength of 
the radiation, we determine the g-factor and thus the identity of the defect. 
NIST is developing micro-ESR technology that views defects individually, 
requiring tightly controlled voltage. I programmed an 18-bit digital-
to-analog converter (DAC) to successfully and accurately talk with the 
computer. Solving a plethora of problems with the system, I constrained the 
DAC to function within acceptable parameters (< one-half millivolt error). 
NIST is working on the Massively Parallel Semiconductor Test System, able 
to run thousands of tests simultaneously, using custom electronics designed 
and built at NIST and software and techniques I discovered.

F49 Cameron Armstrong, Virginia Military Institute, Modeling and 
Simulation of Piracy Detection off the Horn of Africa
This project was initiated to better understand the capabilities of naval sea 
and air assets off the Horn of Africa to be used as a tool against piracy in that 
region. A model was developed to simulate possible plane routes and pirate 
detection probabilities based off of realistic operating conditions in order 
to determine the maximum possible area coverage in a particular region 
over 7 days. Major factors in the model were the density of merchant ships 
in the region and the availability of patrolling assets. A simulation was run 
at shipping densities between 0.01 and 0.05 ships per nautical mile, as well 
as at asset availabilities between 70-85%. Through analysis of these results 
we have determined that even at the 85% asset availability, the desired area 
coverage is not necessarily guaranteed even at the 0.01 shipping density 
level. 

F50 Stephanie Sodergren, CSULB, Investigation into the Accuracy of 
Deformable Registration Algorithms for Use in Dose Summation
Medical imaging fusion plays a crucial role in the diagnosis and treatment 
of patients with cancer who are receiving radiation therapy. The process 
of image fusion allows for the combination of different image modalities, 
such as computed tomography (CT), magnetic resonance imaging (MRI), 
and positron emission tomography (PET) into one data set. Each different 
type of image displays an important piece of information and the fusion 
of these images will aid tremendously in the successful treatment of the 
cancer. Because of the different modalities and different image orientations, 
these images often do not align spatially. Thus, it is the role of image 
registration to accurately align the images. This process is described as 
a linear transformation of one image’s (the primary) coordinates to the 
reference frame of the other image (secondary) so that all the information 
is described in one dataset. This can be done using a rigid registration or 
a deformable registration. The accuracy of such deformable registrations 
is still not completely understood and this research project aims to obtain 
both quantitative and qualitative information regarding the success of such 
a registration in the context of dose summation. A variety of patients were 
analyzed using medical imaging software to assess the accuracy of the 
registration. It is found that tumor volumes in the head and neck region did 
not benefit significantly from using a deformable registration, but tumor 
volumes located near soft tissue in the lower body benefited from utilizing a 
deformable registration.

F51 Charles Sim, Utah State University, Defect-Driven Dynamic Model of 
Electrostatic Discharge and Endurance Time Measurements of Polymeric 
Spacecraft Materials
Charge buildup on insulating materials in the space environment can 
produce long exposure to electric fields, which can lead to Electrostatic 
Discharge (ESD). Charge buildup is the leading cause of spacecraft failure 
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due to space environment interactions. ESD can be thought of as the point 
at which the buildup of charge in localized defects, found in polymeric 
insulating materials, leads to a catastrophic change in electrical conductivity, 
which can cause the materials to structurally breakdown. Defects produced 
by radiation, or prolonged exposure to electric fields, significantly alter the 
endurance time, the time it takes to produce enough defects to generate a 
current path to flow more readily. The literature discusses two competing 
theories for ESD in insulators, based on generation of either recoverable or 
irrecoverable defects. Such defects in the polymer chains can be produced 
by the electric field and result in localized trapped states for conduction 
electrons. Both mechanisms are characterized by the density of electron 
traps and the corresponding energy to create such defects. We propose 
a hybrid model for the aging process that predicts the endurance time 
as a function of electric field and temperature. The model incorporates 
both types of defects with an interdependence of the two mechanisms. 
Measurements of the endurance time dependence on electric fields in the 
insulating polymer Low Density Polyethylene (LDPE) are fit against this 
hybrid model. Understanding the electric field dependence of the time to 
ESD can assist designers in selecting appropriate materials for spacecraft 
construction and in mitigating destructive processes.

F52 Elizabeth Bartlett, Longwood University, High Frequency Ultra-
sound in Tissue Mimicking Materials
Supported by NSF REU grant PHY-212049. Our research is focused on how 
high frequency ultrasound reacts with tissue mimicking materials. Currently 
clinical ultrasound machines operate between 3 MHz and 7 MHz. The 
purpose of using higher frequency ultrasound is to get a higher resolution 
of the object being scanned, however the depth at which we can see into the 
object decreases as frequency increases. The phantoms that we are working 
with are used as tools, teaching doctors and technicians how ultrasound 
machines work as well as how to operate them. The phantoms are also used 
for maintaining the instruments. We know what the ultrasound scan of 
the phantom should look like; such as how far down the scan is visible and 
how clear it should be. Therefore it can be determined if the imagers are 
working properly. It is known how to formulate the chemical compounds 
that make up the phantom gel so that they have the same characteristics of 
human tissue. But as we move towards higher frequencies the compounds 
in the gel start to react differently. My research focuses on how we can 
change the mimicking gel and the mimicking membrane to work under high 
frequencies.

F53 Jason Stock, Idaho State University, A Study on Attenuation in the 
LANDA detector using a CF source.
The LANDA (Large Acceptance Neutron Detector Array, is used for doing 
(Gamma, 2N) coincidence measurements. One of the key issues in taking 
(Gamma, 2N) coincidence is distinguishing true coincidence from accidental 
coincidence. Using an accelerator we can create a single fission event in 
a fissile material with a single pulse from an accelerator. The draw back 
to doing this is a significantly decreased count rate in the detector. To 
compensate for the decreased count rate, a large angular acceptance is 
needed. The LANDA uses large scintilators with differential timing to get 
position information. A coincidence measure with precise timing information 
is used to determine where the event occurred on a single scintilator. One 
issue encountered with this method of obtaining spatial resolution is the 
loss of data due to attenuation, or in other words, the detector has position 
sensitive efficiency. One Solution to measuring this position sensitive 
efficiency is to use a source with well known cross section with well 
measured angle and energy dependence. The solution used in our experiment 
is the photo-disintigration of the deuteron (D2O target in beam). This paper 
will present a detailed study of attenuation effects within the detector to 
attempt to recover position data in cases where one PMT did not fire.

F54 Nathan Smith, Augustana College, Active Target Simulation
We have simulated an existing experimental design to determine the 
resolution improvement upon energy measurements of neutron unbound 
nuclei. A number of experiments of this type have been performed at 
the National Superconducting Cyclotron Laboratory (NSCL), located at 
Michigan State University. An excited nucleus is typically produced in 
experiment, each of which immediately decays into a charged particle and 
neutron. The charged particles are detected and the neutrons interact in 
scintillation detectors such as the Modular Neutron Array (MoNA) and 
Large Multi-Institutional Scintillation Array (LISA). In our simulation, we 
have constructed an active target that provides additional information such 
that the point of nuclear interaction within the target may be determined. 

This information improves the resolution in decay energy measurements of 
neutron unbound isotopes. This presentation will cover some aspects of the 
simulation process, as well as showing some of the results that demonstrate 
the simulated improvement over a passive target.

F55 Kyle Bowling, Abilene Christian University, Evaluation of Hodo-
scope Rates and PMT Base Repair at SeaQuest
SeaQuest, FNAL E-906, is a fixed target proton-proton collision experiment 
determined to measure the structure of the proton. Data from this 
experiment will be used to calculate the antiquark to quark ratio inside the 
proton. We are studying a very rare process, so fast and responsive triggers 
are incredibly important for data analysis and making sure we don’t miss 
any of these important events.  SeaQuest has been constructed primarily of 
components from previous experiments that were optimized for different 
conditions.  We are currently worried that our Photomultiplier tube (PMT) 
and base assemblies for the trigger hodoscopes, or fast-response detector 
designed to look for particle tracks, will be unable to handle the high rates 
from our beam intensity.   These high rates are causing bases to blow out, 
so higher-rate bases are being placed in the hot zones and blown out bases 
are being repaired for later use. Proper functioning hodoscope planes are 
imperative to making this exciting physics measurement.

F56 Demetria A. Campbell, North Carolina A & T State University, 
Photomultiplier Tubes
What is a photomultiplier tube? A photomultiplier tube, or PMT, is a 
sensitive vacuum tube that is used to detect light in all spectrums. PMTs 
are composed of a scintillator, a photocathode, an electrode, dynodes, and 
an anode. When a photon passes through the scintillator and reaches the 
photocathode, electrons are produced as a result of the photoelectric effect. 
The electrons are then guided by the electrode to the dynodes which in turn 
create electron showers. The electrons created are accelerated from one 
dynode to the next by the electric field. Once the electrons reach the anode, 
a signal is generated. The signal is then processed by various electronics.
During the initial phases of research at North Carolina A&T State University, 
the PMTs are being tested to insure each one is functioning properly 
before being used in continuing research. High voltage is applied to each 
of the PMTs and measurements are taken of high voltage reading, average 
signal amplitude, incident rates at 3.3 mV, 10 mV, and 20 mV, and visual 
inspections. The PMTs that successfully pass testing will be used in the 
photon array that reads reflected light in the Cherenkov counter to be used 
in the Super Bigbite Spectrometer in Jefferson Lab Hall-A. These PMTs will 
be arranged in sixty rows of nine PMTs each inside a magnetic shielding box. 
Collectors will be used to direct the reflected Cherenkov light onto the PMTs.

F57 Ryan Castillo, Abilene Christian University, Constructing a New 
Detector for the SeaQuest Spectrometer
SeaQuest is a fixed target nuclear physics experiment focused on 
determining characteristics of the proton through various particle collisions 
using the 120 GeV Main Injector at Fermi National Accelerator Laboratory. 
The proton is a very complicated object made up not only of three valence 
quarks, but also a “sea” of gluons, quarks, and anti-quarks. The main 
objective of SeaQuest is to measure anti-down to anti-up quark ratios in the 
nucleon sea by determining cross section ratios for muon pair production 
using liquid hydrogen and liquid deuterium targets. The SeaQuest 
spectrometer is made of two focusing magnets and four detector stations 
consisting of several sets of detectors. This presentation will provide 
a general overview of the experiment as well as describe the function, 
construction, and defining features of a new detector currently being built at 
Fermilab for the SeaQuest spectrometer.

F58 Jeremy Gaison, Drexel University, Spectroscopy of 161-Yb Using 
ATLAS/Gammasphere
An experiment was performed at Argonne National Laboratoryês ATLAS 
(ArgonneTandem Linear Accelerator System) accelerator using the 
Gammasphere array (~100 HPGe detectors) whose primary aim was to 
investigate the collective bands beyond band termination in 160Yb via the 
120Sn(44Ca, 4n) fusion-evaporation reaction. The high spin yield of the 
4n channel was enhanced significantly by selecting a beam energy of 222 
MeV and a considerable amount of data of 3n and 5n channels were also 
obtained in the experiment. Here is presented the preliminary result of an 
initial spectroscopic analysis of 161Yb, the product of the 3n channel. The 
RadWare (coincidence analysis) software package was utilized and the 
possibility of revised level placements has been suggested by the analysis, in 
comparison with previous level schemes.
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F59 William Lynn, Abilene Christian University, Building a NIFFTE 
clean glove box
The Neutron Induced Fission Fragment Tracking Experiment (NIFFTE) 
uses a Time Projection Chamber (TPC) to measure the probability that a 
fission reaction will occur when an actinide target, such as Uranium or 
Plutonium, is struck with a beam of neutrons. If a fission reaction occurs, 
the resulting fission fragments travel through the TPC and are detected by 
the read-out electronics. In order to protect workers from any radiation 
hazards associated with Plutonium targets, the targets must be installed 
in the TPC from within a glove box. The internal structure of the TPC is 
extremely sensitive to small amounts of dust and this necessitates that the 
TPC be disassembled in a cleanroom environment. To satisfy both of these 
conditions, a decision was made to modify an existing glove box to produce 
a Class-1 cleanroom environment inside of it. Variables such as glove type, 
filter, and cleaning agent were tested independently to determine maximum 
cleanliness, and a procedure for creating an acceptable Class-1 environment 
inside the glove box for the TPC was developed.

F60 Mathew Solomon, Abilene Christian University, Measuring the 
Temperature Profile of PHENIX Resistive Plate Chambers
The PHENIX collaboration is investigating the results of polarized proton 
+ proton collisions generated by the Relativistic Heavy Ion Collider (RHIC) 
at Brookhaven National Laboratory. Studying these collisions will help 
gain perspective on the overall spin structure of the proton. PHENIX has 
created an upgrade for detecting high energy muons.  This upgrade is made 
possible by the addition of Resistive Plate Chambers (RPC) in each arm 
of PHENIX. The RPCs are constructed with two gas gaps made of Bakelite 
and coated with linseed oil. These materials are known to be sensitive to 
high temperatures; the RPC station is located between two large magnets 
resulting in a potential rise in temperature. In order to gain a better 
understanding of the temperature of the gas gaps, we will compare the 
previously recorded temperature data from Run-12 to the temperatures 
acquired from a dedicated temperature profile study. Overall this will help 
the collaboration operate the RPCs in a manner that will improve their 
performance and extend their lifetime.

F61 Sharon Spratt, North Carolina A & T State University, Quartz Detec-
tor for the Trigger System of the Super-HMS Spectrometer
The quartz detector is to be used for the trigger system of Super HMS 
spectrometer, in Jefferson Lab Hall C, needed for the 12-GeV energy 
upgrade. The task of the quartz detector is to provide a clean detection 
of charged particles, provide a high level of background rejection, and 
provide an accurate tracking efficiency determination. There are a total of 
twenty-one quartz bars (Corning 7980 grade 0-F) which will be attached to 
photomultipliers (PMTs). The PMTs are UV sensitive Photonis XP2020Q and 
9814 from Electronic Tubes (ET). Therefore, in order to maximize the light 
output of the bars, a couple of prototype quartz detectors were constructed 
to test: choice of wrapping material, choice of glue and optical grease for 
interfacing quartz bar and the PMTs, measurement of the efficiency of 
the bar, time and position resolution measurement, and determination of 
photoelectron yield. Some results of the testing will be presented.

F62 Ramsey Towell, Abilene Christian University, Initial Data Analysis 
From The PHENIX Resistive Plate Chambers
The PHENIX experiment at the Relativistic Heavy Ion Collider (RHIC) 
at Brookhaven National Laboratory studies polarized proton-proton 
collisions to learn more about the spin structure of the proton. PHENIX's 
data acquisition system is able to record several thousand collisions each 
second. However, millions of collisions occur every second. So a system that 
will trigger when an interesting collision occurs is required to select rare 
events among the millions that occur. To study how the inside of a proton 
contributes to the spin structure of the proton, the interesting events we are 
looking for are high momentum muons. The muon trigger upgrade on the 
detector includes two sets of Resistive Plate Chambers (RPCs) in both muon 
arms. Run 12 was the first run that had all of the RPCs installed. Now that 
the run is over, the performance of the RPCs under data-taking conditions 
can be analyzed. Initial studies indicate that the chambers performed 
extremely well. However, there were some noisy and dead channels 
identified. This careful systematic analysis has assisted in locating those 
channels so that they can be repaired before the next RHIC run. Results of 
the analyzed data showing the noisy and dead channels will be presented.

F63 Natalie Viscariello, Augustana College, Testing and Installation of 
a High Efficiency CsI Scintillator Array
Experiments on neutron-rich nuclei have identified changes to the structure 
of nuclei far from stability. The Sweeper-MoNA-LISA facility at the National 
Superconducting Cyclotron Laboratory (NSCL), located at Michigan State 
University, is used for performing experiments on neutron-rich neuclei. 
These experiments have been limited to the mass region below neon due 
to the resolution of the charged fragment detectors, which limit isotope 
separation. The resolution of the system has been improved with changes to 
the setup, primarily due to a new scintillator array. The new array consists of 
twenty-five sodium-doped CsI crystals arranged in a 5 x 5 configuration. The 
array measures the kinetic energy of charged fragments with energies in 
the GeV range. The improved resolution will allow experiments of unbound 
systems above neon. The testing, assembly, and current status of the 
detector array will be presented.

F64 Daniel Gonzales, Angelo State University, Angular Distribution of 
Bremsstrahlung produced by 10-keV and 20-keV Electrons incident on a 
Thick Au Target
The relative intensities of thick-target bremsstrahlung produced by 10-keV 
and 20-keV electrons incident on Au at forward angles ranging from 0̊̊̊° 
to 25° are compared. Following corrections for photon absorption within 
the target, an anisotropic distribution of the detected radiation appears 
to occur only for photon energies, k, that are approximately equal to the 
initial energy of the incident electrons, Eo. As the ratio k/Eo approaches 
0, the results indicate that the detected radiation essentially takes on an 
isotropic distribution. This is primarily attributed to electrons (and photons) 
scattering within the target. The results are compared to the theoretical 
shape functions of Kissel et al. [At. Data Nucl. Data Tables 28, 381 (1983)]. A 
comparison suggests that when k/Eo is approximately equal to 1, the angular 
distribution of bremsstrahlung emitted by electrons incident on thick 
targets is similar to the theoretical angular distribution of bremsstrahlung 
emitted by electrons incident on free-atom targets.

F65 Chris Eckman, Idaho State University, Development of an Automat-
ic Emittance Measurement Tool for the IAC
At the Idaho Accelerator Center (IAC) of Idaho State University, we have 
been operating nine low energy accelerators. To optimize those accelerators 
properly, we have to measure the transverse beam emmitance. We installed 
an Optical Transition Radiation (OTR) screen and a prosilica GigE GC1290 
digital CCD camera in the beamline of an S-band linear accelerator to 
measure the transverse beam emittance with the quadrupole scan method. 
From the images of the digital CCD camera, the transverse beam profile on 
the OTR screen can be acquired. We have developed MATLAB codes that 
can extract the transverse beam size and estimate the transverse beam 
emittance. This paper describes the developed MATLAB program and an 
automatic emittance measurement tool, which is based on EPICS, MATLAB, 
Channel Access (MCA), and MATLAB.

F66 Dat Vu, Coe College, Geant4 Simulation of Neutron Detection
Fast and slow neutron detection is crucial for homeland security scanning 
devices. Here, we report the Geant4 simulation study for a neutron 
scanner detector design based on Boron 10 neutron capture capability. 
The scintillating glass cube composed of  5% Europium (as scintillation 
material), 35% pyrex glass and 60% B [10] (as neutron capturing material). 
A neutron inside the box is captured by Boron 10, with a process B [10] + 
neutron -> Li [7] + α. The alpha particles then with scintillate Europium 
yielding photon. A key aspect of this program is that it keeps track of alpha 
particles and photons which are easier to be detected than neutrons. Data 
generated is stored in text files for further use in the future.

F67 Christopher Frye, University of Central Florida, Particle Extraction 
for Fixed-Target Experiments at CERN
At CERN, particles are transferred from the Proton Synchrotron (PS) to 
the Super Proton Synchrotron (SPS) as they accelerate to high energies 
for subsequent fixed target or neutrino experiments. Since the SPS has 
a circumference eleven times that of the PS, beams from the PS must be 
“stretched out” in order to fill the SPS. Traditional methods of carrying out 
this beam transfer, such as fast extraction and continuous transfer, create 
either strong transient effects (fast extraction) or suffer from large losses 
of particles during transfer and a lack of control over optical parameters 
of the extracted beam (continuous transfer). As a result, a novel method 
called multi-turn extraction (MTE) has been investigated and implemented 
in recent years, in which nonlinear magnetic fields create stable islands in 
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the beam’s horizontal phase space, thus separating the beam into parts for 
clean extraction. We analyze, both analytically and through simulations, 
a simple model of this phenomenon in order to understand the separate 
effects of moving and enlarging these phase-space islands. We then apply 
our conclusions to optimize beam-splitting in a more realistic model.

F68 William Bergan, College of William & Mary, Application of a Kal-
man Filter to the MINERvA Test-Beam Beamline
We applied a Kalman filter to the MINERvA test-beam beamline in order 
to obtain improved values for the momenta of particles and better 
uncertainties in those values, taking into account the effects of multiple 
scattering. In order to check the accuracy of our fit, we compared the 
measured values of downstream hit locations with those predicted by the 
Kalman filter and divided by the expected error. Fitting these residual plots 
to a Gaussian distribution, we found a mean of -0.18 ± 0.005 times the 
expected error and a standard deviation of 1.09 ± 0.004 times the expected 
error. We used an iterative process to determine the errors in momentum, 
finding them to average to 11.2 MeV, with pions having a mean momentum 
error of 8.5 MeV and protons having a mean error of 16.7 MeV.

F69 Rodney Carmona, Chicago State University, A Novel High Mo-
mentum Particle Identification Detector for the Next Generation ALICE 
Experiment
A high momentum particle identification detector (VHMPID) is under 
discussion by ALICE at CERN as part of its upgrade plan for the next decade. 
The detector is improving on a well established ring imaging Cherenkov 
technology by using a pressurized gas volume in a focusing geometry to 
minimize the radial depth of the device. In this configuration the VHMPID 
can be paired with existing calorimeter modules in order to enable track by 
track PID measurements in fully reconstructed jets. The detector is expected 
to achieve unambiguous p , K and p separation in the 5-25 GeV/c momentum 
range. This VHMPID will allow physics measurements such as particle 
identified fragmentation functions in vacuum (p-p collisions) and in medium 
(A-A collisions) and hadro-chemistry measurements in single jets as well 
as in jet-jet and photon-jet correlations. My contributions to this upgrade 
are analyzing some of the data and turning that into readable graphs. After 
graphing the data, it is plotted multiple times to create the ring. After the 
ring is created it is reanalyzed to observe the inner workings of the project 
and sent to others to be studied.

F70 Christopher Foster, North Carolina A & T State University, Jefferson 
Lab Internship
In an effort to ensure the integrity of future experiments, I tested the timing 
of signals of TDCs (time to digital converters) and the quantum efficiency 
of photomultiplier tubes. Fortunately, only small percentage of our PMTs 
weren’t up to par and we can safely choose the most effective tubes for 
experiments soon to take place.

F71 Alicia Gomez, Florida State University, The Search for Large Extra 
Dimensions via Single Photon Plus Missing Energy Final States
Large extra spatial dimensions (LED) provide a possible solution to the 
hierarchy problem in the standard model of particle physics. The hierarchy 
problem asks why the force of gravity is many orders of magnitude weaker 
than the other fundamental forces. We are looking for signs of LED through 
the analysis of quark-antiquark collisions which produce one photon and 
have missing transverse energy. It is hypothesized that the missing energy is 
attributed to the production of a Graviton which carries the missing energy 
into another dimension. The data we are using is from the D0 experiment 
at Fermilab National Accelerator Laboratory. In our analysis we are 
determining the limits on the effective Planck scale in accordance with the 
ADD (Arkani-Hamad, Dimopoulos, Dvali) model.

F72 Ashley Huff, Florida State University, W Boson Production Charge 
Asymmetry in the Electron Channel
We present a measurement of W boson production charge asymmetry 
in p-pbar collisions through W -> e-νe decays. The collision of a up quark 
with an anti-down quark can produce a W+ boson while the collision of an 
anti-up quark with a down quark can produce a W- boson. These particle 
decay rapidly but we are able to measure their asymmetry by studying the 
resulting final state electrons and neutrinos. These results will be used to 
further constrain fits to parton distribution functions (PDFs) and improve 
the accuracy of future predictions for new physics.

F73 Noah Kitts, Abilene Christian University, Monitoring the Beam 
Intensity for SeaQuest
SeaQuest, Fermilab E906, is a fixed target experiment whose main purpose 
is to learn more about what is inside the proton. The proton is made up of 
more than just three quarks. There is also a “sea” of gluons, which divide into 
quark-antiquark pairs. These pairs collide and destroy each other to produce 
a virtual photon, which can divide into two muons. These muons provide 
information about the antiquarks in what is known as the Drell-Yan process. 
SeaQuest is designed to count the number of muon pairs that pass through 
the detector in order to calculate the ratio of anti-down to anti-up quarks. 
SeaQuest receives a 120-GeV proton beam from the Fermilab Main Injector 
in 5 second pulses at an extremely high intensity of millions of protons per 
pulse. This beam intensity is too high to be measured directly. Therefore, it is 
monitored by a detector element that counts the protons that are scattered 
off a beam line component. This detector element is called a hodoscope. This 
provides a low enough intensity to stay below the rate limits of each counter. 
The rates in the beam monitor hodoscope will be used to provide feedback 
to the accelerator operators and be used to determine the intensity of the 
proton beam. This poster will describe the design, and construction of the 
beam monitor hodoscopes.

F74 Kelly McAllister, Clark Atlanta University, Photoelectron spectros-
copy studies of fluorinated graphene
Ultraviolet photoemission spectroscopy measurements reveal that there is 
notable variation of the electron density-of- states in valence bands near the 
Fermi level. Evolution of the electronic structure of graphite and rotation-
stacked multilayer epitaxial fluorinated graphene as a function of the 
applied electric bias is investigated using first-principles density-functional 
theory included interlayer van der Waals interactions. The experimental 
and theoretical results demonstrate that the tailoring of electronic band 
structure correlates with the interlayer coupling tuned by the applied bias. 
Additionally, the increase in the work function of fluorinated graphene 
demonstrates the ability of fluorination to modify electron emissions 
characteristics of graphene.

F75 Andrew Boles, Abilene Christian University, Drift Chamber Con-
struction Quality Control for SeaQuest
Fermilab E-906/SeaQuest is a fixed target experiment at the Fermi National 
Accelerator Laboratory. The experiment uses a 120 GeV proton beam 
extracted from the Main Injector accelerator at Fermilab to measure proton-
proton and proton-deuterium collisions. This is done to measure the quark/
anti-quark interactions that occur between two protons, or between a 
proton and a neutron. Increased accuracy in measuring this relationship 
between quarks and anti-quarks will allow for increased knowledge about 
the proton. Over the summer, one of my main jobs was helping to build a 
new drift chamber, or wire chamber used for particle detection. Since this 
type of detector uses very small diameter wires, the tension in each one 
is critical. In order to measure the tension, we used a function generator, 
an oscilloscope, and a magnet to induce a current in the wires. Once this 
occurred, we swept the frequencies to find the resonance of that wire. We 
then determined whether or not this frequency was adequate or not. I 
assisted in verifying that the tension of each wire was correct. This method 
used to measure the tension in a wire and why having proper tension is 
necessary for this type of particle detector will be explained.

F76 Ryan O’Donnell, Howard University, Data Analysis of Antiprotons 
Caught for AEgIS
AEgIS (Antihydrogen Experiment: Gravity, Interferometry, Spectroscopy) 
is an experiment that takes place at CERN near Geneva, Switzerland. The 
objective of AEgIS is to study how antimatter responds to a gravitational 
field created by matter. AEgIS tests a variety of theories and principles 
like WEP and CPT and has the potential to drastically change popular 
conceptions of gravity. It is a fundamentally simple idea that is very difficult 
to bring into reality. It basically seeks to measure how much antimatter 
drops or possibly even rises due to the Earth’s gravitational field and 
compare it to ordinary matter. Complications arise because of production or 
capturing efficiency, unwanted annihilation, and the fact that the Coulomb 
force is far greater than gravity. My research serves to improve the capturing 
efficiency by helping understand how many antiprotons are caught at 
different trapping voltages and trap closing times.

F77 Dexter Taylor, Morehouse College, Diffractive Optics Characteriza-
tion Techniques at Morehouse College
The M.O.R.E (Micro/Nano Optics Research Engineering) Laboratory’s 
scatterometer can be utilized to depict what scientists refer to as Fraunhofer 
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patterns, from a grating sample. A grating sample is basically a transparent 
and circular component with patterns etched within its surface. The 
patterns etched within the sample’s surface determine the paths in which 
light disperses once a source of light impacts the grating sample’s pattern. 
However, this is not the only ability that scatterometers are capable of. 
Scatterometer devices also indirectly allow scientist to analyze the profile 
patterns of a grating sample’s surface. A mathematical correlation exists 
between grating Fraunhofer patterns and grating profile patterns. By 
utilizing a profilometer, a device that measures profile patterns on an objects 
surface; scientist have investigated and compared the plotted representation 
of the Fraunhofer and profile patterns.

F78 Jeremy Perrin, St. Mary’s College of Maryland, Heavy Lepton Pro-
duction in Flat and Warped Extra Dimensions
Extra-dimensional models can produce unique signals at colliders via 
Kaluza-Klein gauge boson exchange. Couplings and Kaluza-Klein masses 
vary between models, so it may be possible to determine the details of 
compactification from collider signatures. We examine the signatures of 
three extra-dimensional models: a flat extra dimension with brane kinetic 
terms, a Randall-Sundrum model with fermions in the bulk, and a model 
with two extra dimensions. To do so, we postulate the existence of a 
sequential fourth generation of fermions and examine the production of the 
heavy charged lepton at LHC energies.

F79 Aaron van Dyne, Roberts Wesleyan College, Extracting Muon Mo-
mentum Corrections for CDF Run II Data
The full data set from CDF Run II is the best opportunity to make a precise 
measurement of the electroweak mixing angle using the decay of Z-bosons 
to dimuon pairs. The proton-proton collisions of the Tevatron allow for a 
more precise measurement than the proton-anti-proton collision of the 
Large Hadron Collider. The CDF Run II data set has now been corrected, 
so that an accurate measurement of the electroweak mixing angle can be 
made in the future. First, a set of cuts were applied to the full CDF Run 
II data set as well as a Monte Carlo simulation of the signal to maximize 
the amount of signal while minimizing the amount of background in the 
data. The data and reconstructed simulation were corrected to match the 
generator level using a variant of the correction used by Drs. Bodek and 
Han on the 2011 CMS data. An additive correction was applied to correct 
for misalignment and a multiplicative correction was applied to correct for 
magnetic field strength. These corrections were initially determined based 
on the mean of the reciprocal of the transverse momentum and then further 
corrected based on the Z-mass distribution. Following these corrections, 
there was good agreement between the forward-backward asymmetry in 
the data and reconstructed level, and the reference plots including phi in 
the Collins-Soper frame showed good agreement. The angular-weighted 
forward backward asymmetry will allow an accurate measurement of the 
electroweak mixing angle in the future. This project was supported by NSF 
award PHY-1156339.

F80 Fan Kun, Southeast University, Electroweak Symmetry Breaking 
from Extra Dimensions
We study the electroweak symmetry-breaking mechanism by the wrapped 
extra-dimensions model with gauge fields in the bulk. We find that the 
masses of the gauge fields could be explained as an effect on space-time 
caused by particles propagating on extra dimensions thus the electroweak 
symmetry could be conserved on whole bulk and all the gauge bosons 
are massless. We then discuss the radius and metric of the wrapped extra 
dimensions, as well as the possible behavior of the gauge bosons in that 
model based on an assumption that the Weinberg angle could be a particular 
value.

F81 David To, Angelo State University, Measurement of the Top Quark 
Pair Production Cross Section if Proton Antiproton  Collisions using 
Muon+jets  Data at CDF
We have measured a cross section of the top quark pair production from the 
data at CDF collected of many years. The cross section was determined by 
using a data sample with an integrated luminosity of 6.6±.396 fb-1. We try 
to reconstruct  events by analyzing decays of leptons+jets in particular we 
look for μυ+jets. The sample had 7975 total events; we were able to provide 
the right cuts to give us 25±5 tt production events with a background of 
6.19±3.039. We were able to find the cross section for tt production to be     
αtt = 7.748±2.07 pb using an acceptance of A = 0.003677.

F82 Kristen Holz, Abilene Christian University, An Analysis of the Texas 
Physics Teaching Certification from 2007-2011
I researched pathways to teaching certification under the advisement of Dr. 
Jess Dowdy of the Abilene Christian University of Physics Department. His 
goal is to observe trends in the data from the state certification database 
providing information about physics teaching certification in Texas over 
the last four years. This research centers on the state certification database 
of information about teaching certification in Texas over the last four 
years. Dr. Dowdy received access, using the public information act, to the 
database in order to perform an analysis of the data and study a variety 
of correlations. Within this database, I looked at various types of physics 
teaching certification tests taken by students from different universities 
during the years of 2007 through 2011 in order to focus on relationships 
between various aspects of the state data. Over the course of this semester 
I aided in coding this data to organize the information and quantitatively 
measure certain relationships. I also researched supplemental data to 
expand my analysis. My hypotheses were developed by searching the 
literature to incorporate other research performed on Texas physics 
teaching certification.

F83 James Anderson, Angelo State University, The Physics After School 
Special (PASS) Program
The Physics After School Special program, or PASS program, funded by the 
Marsh White award, was a collaborative enrichment program between 
Angelo State University’s SPS chapter and the local YMCA.  The overall goal 
of this program was to educate young children in physical concepts, educate 
through hands on activities, to build a mentor-mentee relationship between 
the children and our SPS volunteers, and to encourage interest in scientific 
fields.  Originally planned to for second to fifth grade students the program 
was implemented with kindergarten to fourth grade students.  This proved 
to challenge the curriculum but adjustments were made to become more 
suitable to the age group.  We present the program specifics and share 
results of this outreach program.

F84 Ashley Wilson, Angelo State University, A Study of Long Term Peer 
Engagement  - The ALPHAS Program
We present the format, the engagement methods, and the assessment 
scheme for a year-long SPS outreach program at a local elementary school.  
The ALPHAS (Alta Loma Peers Helping the Advancement of Science) 
Program’s primary goal is to identify deficiencies in science objectives and 
provide enrichment activities through the participation of the SPS Peer 
Pressure Team in order to help correct the identified deficiencies.  For this 
thirty-week long program we present initial data and identify projected 
outcomes.

F85 Gayle A. Buck (principal investigator), Mary Elizabeth Mills 
(presenter), Indiana University, Conferences for Undergraduate Women 
in Physics: Designing an Experience to Better Meet the Needs of Physics 
Students
“The research presented was so fascinating it really made me want to dive 
right in!”  A young woman pursuing an undergraduate degree in physics 
noted about a women in physics conference she had just attended.  Another 
student, attending the same conference, noted, “I felt more discouraged 
about graduate school than I did when I arrived”. Understanding such 
differences in how young women experience an event specifically targeted 
to meet their needs is critical as we seek to develop more. In 2012, the 
seventh annual conferences for Undergraduate Women in Physics occurred 
simultaneously at six universities in the United States.  We gathered the 
experiences of the participants through pre- and post-surveys, focus group 
interviews, and observations. The findings reflected how well the event met 
it goals, as well as the aspects of the experience that fostered or hindered 
progress towards those goals.  We found that the majority of the participants 
felt encouraged by the other students or faculty. They also believed the 
conference had a positive influence on their ideas about physics graduate 
school. With this, they expressed an increased confidence to continue in 
physics. Although most of the conference activities were noted to be valuable 
to some of the students, the field trips/tours and the minority women 
socials were agreed to be extremely valuable.  However, the level of focus 
on graduate school and women’s issues generated a significant amount of 
disagreement. Overall, the findings provided us with understandings on how 
to design women in science experiences that meet different needs.
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F86 Robert Burchell, Indiana Wesleyan University, Using the iPad as a 
Virtual Oscilloscope for the Undergraduate Physics Laboratory
The use of the iPad as a pedagogic tool in physics and electronics is 
becoming popular. While the many knobs and switches and small, 
unreadable screen of an oscilloscope may scare a non-physics/engineering 
student away from a simple physics lab, an iPad is less intimidating and 
has a friendlier touchpad interface and large colored screen. We report our 
experience in using the iPad as a virtual oscilloscope in an introductory 
algebra-based physics laboratory course for primarily pre-med students. 
Using a ommercial electronic accessory called OSCIUM iMSO-104, we 
turned the iPad into a single-channel, virtual oscilloscope for measuring 
the relaxation time constant of an RC- and RL-circuit. This approach was 
compared to a similar experiment that used a conventional oscilloscope. 
Using student surveys and direct observation, we report the premed 
students' responses to this new platform. We report the advantages and 
disadvantages of this iPad-based virtual oscilloscope and the technical 
limitations of the experimental setup.

F87 Libby Carbone, Grove City College, Probing Student Understanding 
of Density and Development of a Diagnostic
We are developing an FCI-style assessment covering hydrostatic topics 
commonly included in introductory physics courses. Our goal is for the 
assessment to provide meaningful analysis of student learning for a wide 
range of populations, from conceptual-based courses through honors 
calculus-based courses. Students from all three introductory tracks 
(conceptual-, trig-, and calculus-based) at Grove City College (GCC) have 
completed draft versions of our assessment, both pre- and post-instruction. 
Based on the eye-opening results from the density questions given on
previous assessment, from our one-on-one student interviews of fall 2010, 
and from an extensive literature search, we developed the newest version 
of our assessment. This poster reports on the results to date of various 
density questions we have added, analyzed and interpreted and the various 
misconceptions college students have concerning density. Our research 
demonstrates that a vast majority of undergraduate students can recite the 
equation, but even these students have not necessarily internalized what the 
variables actually mean and have little understanding of the implications of 
the concept of density.

F88 Elijah Murphy, University of Texas at Arlington, Comparing MRT 
Scores of Introductory STEM Classes With a Higher Level Physics Class
Science, technology, engineering and mathematics (STEM) classes require 
students to use mental spatial skills and reasoning. We can objectively 
measure a student’s mental spatial skills with the Mental Rotation Test 
(MRT). We compared MRT scores for students in chemistry math and 
physics classes against scores for students in an upper level physics course 
in order to compare how the spatial skills differ across the classes. We 
also compared the MRT scores to the grades received by students in their 
respective classes to see if there was a correlation between performance in 
the class and spatial abilities.

F89 Claire Chow, Idaho State University, Differences between Experts 
and Novices in the Ability to Detect Changes in Physics Images
Constructing a useful mental representation of physics situations is 
integral to success in problem solving. It is known that experts identify/
perceive meaningful patters and/or changes in visual stimuli related to 
their domain of expertise. We present data from an experiment using the 
“flicker” technique, in which subjects with a high level of physics knowledge 
viewed nearly identical pairs of diagrams that are representative of typical 
introductory physics situations. The two diagrams in each pair contained a 
subtle difference that either does, or does not change the underlying physics 
depicted in the diagram. We present results on how the speed of noticing 
physics-relevant changes in the diagram pairs is faster than noticing the 
physics-irrelevant changes, even when the visual salience of the change is 
taken into account. We discuss the cognitive implications of our findings.

Saturday, November 10

S1 Peter W. Foster, Grove City College, Calculating the Activation Bar-
rier to Pedal Motion in the Solid State_
In the solid state, 4-pyridine vinyl phenyl ester photoreacts to form its 2+2 
cycloaddition product. To react this way, it is hypothesized that it would 
need to undergo pedal motion to change from the unreactive crossed 
conformation to the readily reactive aligned conformation. The activation 
barrier to this pedal motion was examined alongside the activation barrier 
to pedal motion in 4-pyridine vinyl ester, which is hypothesized to not 
undergo pedal motion. Computational models were calculated at different 
sizes with some molecules frozen in space to simulate an infinite crystal. 
Both molecular mechanical and DFT computations were carried out. A clear 
difference in activation barrier was found, with 4-pyridine vinyl phenyl ester 
having a significantly lower activation barrier than 4-pyridine vinyl ester. 
This offers a promising explanation for why 4-pyridine vinyl phenyl ester 
was able to undergo pedal motion and photoreact, while 4-pyridine vinyl 
ester could not.

S2 Matthew Correnti, Furman University, Electron Spin Resonance 
(ESR) Investigation of H2+ and H4+ Isolated in Neon Matrices
Hydrogen cluster ions are of interest as reactants in astrophysical processes 
and as simple models for theoretical calculations. In this work, H4+ and its 
deuterated isotopologues were isolated in a neon matrix. The H4+ cluster 
was formed by mixing H2, D2, and HD gases with neon, and depositing 
the gases onto a copper rod cooled by liquid helium. The resulting matrix 
was then x-irradiated at 60 keV for 30 min and electron spin resonance 
(ESR) spectra were recorded. Previous studies conducted in this lab have 
indicated that hydrogen cluster cations can only be formed at extremely 
low temperatures (2.6 K) and are very sensitive to temperature changes. 
In the current study, the local environment of the deposition region was 
characterized by investigating the allowable temperature range, the effect of 
sample gas flow rate, and the need for nearby cold surfaces. In addition, the 
nuclear spin statistics governing the allowed ESR transitions for H4+ were 
investigated with regard to the observed ESR spectrum.

S3 Bryan Neal, Lamar University, The Analysis of Crystals with Elec-
tronic Waves
Electron diffraction through crystals allows one to measure crystallographic 
parameters, such as the spacing between the crystalline layers, the lattice 
constant, as well as the length of the chemical bond between atoms. The 
interaction between the projectile electron and the crystal allows us to 
understand the matter wave formation using fundamental principles of 
physics, such as the Pauli Exclusion Principle and Heisenberg Uncertainty 
Principle. Our research is focused on the diffraction of kinetic electrons 
on graphite in a hexagonal closed-packed arrangement. The collimated 
projectile electron beam is Fourier transformed into a diffraction pattern 
by the atoms of the crystal. The diffraction pattern allows us to find the 
effective size of the Carbon atoms and the interlayer spacing for graphite. 
From the Lorentzian profile of the central maximum of diffraction we 
estimate the average time of interaction between the projectile electron 
and the graphite crystal, which actually represents the characteristic time 
of the Pauli Exclusion Principle. This characteristic time can be related to 
the effective size of the Carbon atom when the Heisenberg Uncertainty 
Principle is applied. The group velocity of the electronic wave packets in 
graphite and the spreading of the deBroglie wavelength for the projectile 
electrons can also be estimated. The influence of a B-field on the electron 
diffraction patterns is carefully addressed. In addition to applications in 
crystallography, such as running accurate data analysis of the diffraction 
patterns, our research has relevance in the areas of microbiology, forensic 
analysis, and optical imaging.

S4 Garrick S.M. Suemith, George Mason University, Conversion of an 
Atomic Magnetometer to an Atomic Gradiometer
We convert an atomic magnetometer to an atomic gradiometer for the 
detection of magnetic radio-frequency signals from local sources, for 
example, from an explosive detected with nuclear quadrupole resonance. 
A local source will exhibit a gradient while non-local interference will be 
removed via common mode noise rejection. The chief difficulty has been in 
calibrating the gradiometer because of its sensitivity to signals in the plane 
perpendicular to the static field, as opposed to just the transverse direction. 
I will discuss the design of our calibration coil, and will compare the 
prediction of the gradiometer response to the experimental results.
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S5 Michael Royster, Grove City College, Developing Windows Internal 
Course for Security Analysis
This summer, I alpha tested KEYW Corporation’s course in Windows Tools 
and Capability Development (TCD). This course is the second of a six-
course suite designed to arm professional security analysts against modern 
malicious software.  While the first course (launched in August 2011) 
emphasized the offensive methodology, TCD focused on system internals 
and reverse engineering. For this project, my role was that of a student.  I 
attended lectures and completed class assignments such as re-implementing 
the Windows command prompt and creating a Portable Executable 
(PE) parser.  My progress on each individual assignment indicated an 
approximate amount of time necessary for completion, which will be used to 
further refine the course.

S6 Julia Meinen, California State University, Long Beach, Physics 
Teacher Education Coalition: Inspiring the Next Generation of Teachers
California State University Long Beach (CSULB) is one of the comprehensive 
project sites for the Physics Teacher Education Coalition (PhysTEC) project. 
An important goal of the PhysTEC project is to increase the numbers of 
physics high school teachers with a meaningful university education in 
physics (i.e. a major or minor in physics). The program does this with the 
combination of many program components ranging from classes, to group 
brunches. One of the components of PhysTEC is the unique mixers and open 
house opportunities for university students and faculty to interact with high 
school students and physics teachers. Also, there are specialty courses about 
teaching physics (PHYS 390 and PHYS 490), and the Learning Assistant 
(LA) job opportunity. These three major components not only give students 
a chance to learn how to teach, but also provides a special glimpse of what 
it is like to interact with students from an authoritative point of view. Each 
of these components is comprised of activities that encourage physics 
majors and minors to consider teaching as a profession, and allows them to 
experience teaching before committing to a credential program. Not only 
does PhysTEC teach students how to teach, but it also has a large impact on 
the way students learn. Each project component will be discussed, along 
with the student perspective of the impact from involvement in the PhysTEC 
program.

S7 Valerie Jacobson, Colorado State University, Effectively Using Elec-
troluminescence in Photovoltaic Analysis
Electroluminescence (EL) imaging is a useful way to analyze photovoltaic 
solar cells in a short period of time.  The units of measurement are 
somewhat arbitrary and vary between systems, however, and different 
lenses and cameras cause different optical losses in luminescence intensity 
measurements. My research has been focused on minimizing these issues for 
Colorado State University’s EL imaging system. I took a series of images of a 
uniform light source at different wavelengths and varying camera apertures, 
then used these to determine how much of the intensity measurement was 
lost as a result of vignetting from our lens. From this, I was able to calculate a 
correction value that allows us to produce more accurate representations of 
photovoltaic device images with our EL system. The problem of inconsistent 
units of intensity was remedied by using two different LEDs with known 
optical power outputs and a wavelength similar to that of cadmium 
telluride solar cells. Images of these light sources allowed me to extrapolate 
a conversion from our system’s pixel count value to a physical value in 
milliwatts. With this conversion, we can now compare our results with those 
from other systems and know how closely they match.

S8 Kyle F Kimminau, Marquette University, The Effects of Magnetic 
Defects on Domain Wall Motion in Ferromagnetic Nanowires
The motion of a domain wall (DW) through a ferromagnetic nanowire has 
been a focus of study due to potential use in ultrafast, high-density logic and 
storage devices. In order to realize these devices it is necessary to move a 
DW quickly and reliably through the wire.  For small driving fields this is 
possible, however when large magnetic fields are used Walker breakdown 
occurs which leads to a significant reduction in the speed of the DW [1].  We 
present micromagnetic simulations results on the elimination of Walker 
breakdown, and therefore the recovery of large domain wall velocities, by 
the inclusion of randomly placed magnetic holes throughout the wire. At a 
hole density of about 6% the domain walls move quickly through the wire.  
We will present a magnetic charge model to demonstrate the interaction 
of the domain wall with the holes.  Each hole creates a dipole like charge 
distribution which creates a large local magnetic field.  The field around 
the defect location acts to randomly perturb the magnetic moments of the 
passing domain wall disrupting the precessional motion.  When enough 

defects are present to destroy the coherent processional motion of the 
domain wall Walker breakdown ceases to occur and the domain walls move 
quickly along the wires length. This work was supported by the National 
Science Foundation, NSF-DMR 1006947 and by the NASA Wisconsin Space 
Grant Consortium.

S9 Samwel K. Sekwao, University of Illinois at Urbana-Champaign, Soft 
Parametric Resonance for Hot Carriers in Graphene
We show that hot carriers scattered by optic phonons in graphene undergo 
an anomalous parametric resonance when modulated by an AC field, at 
about half of the frequency ωF = 2πeFvf/ħωop, corresponding to ballistic 
acceleration up to the phonon energy ωop in the presence of a DC field 
F. Dephasing between the current and the AC field also exhibits a non-
zero minimum at resonance for weak elastic scattering, while increasing 
monotonously with AC frequency for strong elastic scattering. The overall 
effect would also manifest in a long range spatially-varying periodic 
potential.

S10 Charlotte Evans, University of Wisconsin River Falls, Catalyst-Free 
“Click Chemistry” of Zinc Oxide Surfaces
“Click chemistry” describes reactions that can modify the surface 
functionality of a material simply and quickly by joining small molecules 
together. In this research, a five step process was developed involving 
the surface modification of zinc oxide surfaces with propiolic acid and 
“clicking” with azidobenzene or 1-azido-4-fluorobenzene without the use 
of a catalyst. This process successfully modified the surface as determined 
by water contact angle, AFM imaging, absorption spectra, and PM IRRAS 
measurements. This research was funded by the National Science 
Foundation under Grant No. DMR-1063150 and DMR-0907409 and by the 
Renewable Energy Materials Research Science and Engineering Center 
(REMRSEC) REU through the Colorado School of Mines.

S11 Yulu Liu, Southeast University, Controlled Growth of Graphene by 
CVD
Graphene, firstly isolated in 2004, is a new type of carbon materials, which 
contains a single- or few-layered sheet of Sp2-bonded carbon atoms. This 
special atomic structure gives graphene rich physical properties and wide 
potential applications. It has excellent electrical, mechanical, thermal and 
optical properties and has wide applications in nanoeletronic devices, 
transparent conductive films, power storage, composites materials et al. In 
our program, CVD method was used to fabricate large area and high quality 
graphene, which paved the way for its applications.

S12 Adam Simpson, Abilene Christian University, Using phonon imag-
ing to determine the thermal contact between AlN and Si
We use phonon imaging techniques on a Si substrate with a 1 micron AlN 
film on one side to determine the thermal conductivity across the Si-AlN 
interface. We fabricate a phonon detector on one side of each sample, and 
coat the other side with a thin light-absorbing film. We then reduce the 
temperature to approximately 2 K, and scan the surface of the sample with a 
pulsing laser beam. The laser acts as a controlled heat source that generates 
phonons. Measurement of the phonon flux as a function of the propagation 
direction reveals crystal symmetries as well as non-uniformity in thermal 
contact between the AlN film and the substrate. With good thermal contact, 
we expect to observe the three-fold symmetry of (111) - oriented Si.

S13 Pragalv Karki, Minnesota State University, Morehead, Creating a 
Helmholtz coil and quantifying the magnetic field
Helmholtz coil was created using polyvinyl chloride (PVC) pipe and 18 
American wire gauge (AWG) copper wires. Biot-Savart law was employed 
to derive the expression for the magnetic induction along the central axis 
between the coils and Hall-Effect probe was used to measure the magnetic 
field values.

S14 Jovian S Yoh, Richard Stockton College of New Jersey, More Power: 
A New Method of Rear Mount Turbo Systems
The aftermarket automotive industry thrives on consistent product 
improvements.  With crowded engine bays and increased operating 
temperatures, rear mount turbo systems allow for simple installation, 
and increased overall efficiency at less cost to the end user.  However, 
research shows that rear mount systems are not very efficient.  The goal 
of this research is to improve overall vehicle performance in a resourceful 
and efficient manner.  This experiment will gather data from a car that 
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has been rebuilt from ground up, undergone extensive customization and 
fabrication, and will exist as the only one of it's kind: a small displacement, 
narrow angle, six-cylinder gasoline engine with a twin-turbo rear mount 
system.  Additionally, a remote oiling/cooling/heat exchanging system will 
be fabricated and prototyped specifically for the purpose of improving 
rear mount system efficiency.  In order to predict system behavior, a 
computational model will be used to analyze the fluid dynamics of the 
system.  Additional data will be collected via built-in, 034 Motorsport 
Stage IIc stand-alone ECU data-logging software to monitor 14 channels of 
input, and allow for real-time graphical analysis of the vehicle's operating 
conditions.  The findings of this experiment are predicted to increase the 
performance and efficiencies of rear-mount turbo systems and make them 
more viable in the market.

S15 Sean Block, St. Peter’s University, Measurement of Radiation Dur-
ing Plasma Sterilization
Plasma is one of the most researched fields. Its use as a sterilizer is 
being rapidly explored. Thus, in this process it has become necessary to 
understand the effect of UV radiation produced due to plasma. The goal 
for our project is to measure the levels of ultraviolet radiation plasma 
creates and then compare the result with the safety standards of UV 
radiation individuals can be exposed to. Depending upon the results of our 
experiment, a design for prototype sterilizer may be built.

S16 Ronald Keith Hobson, II, Morehouse College, The Integration of 
Microfluidics in Microbial Fuel Cells
 Microbial Fuel Cells (MFC) are means to generate electricity from 
renewable resources. MFC are bio-batteries which rely on bacteria that 
can metabolize nutrients in waste streams (e.g. wastewater) and generate 
current in return. Since the MFC power output is limited by the metabolism 
of the bacteria, common MFC applications are low-voltage applications 
such as water purification devices. In standard MFC research, the size of the 
cell is relatively large and it operates as a batch process. In this project, our 
drive is to integrate MFC in micron-sized microfluidic devices. On one hand, 
the efficiency of MFC increases in microfluidic devices where the surface-
to-volume ratio is high. On the other hand, in a microfluidic device, we can 
achieve continuous generation of power as opposed to the classical batch 
process. We study experimentally a continuous MFC process integrated 
in microfluidics. In particular, we characterize the influence of flow rate - 
rate of supply of nutrients and ions - on the MFC performance: namely the 
characteristics of the voltage output curve as a function of time.

S17 Stefan McCarty, Rhodes College, Electrostatic Force Between a 
Charged Sphere and a Grounded Plane
“When a charged sphere is relatively far away from an infinite grounded 
conducting plane, the electrostatic force between them can be accurately 
described using Coulomb’s Law. When the sphere is very close to the plane, 
however, the actual force becomes much larger than what Coulomb’s Law 
predicts. We constructed an approximate formula for this electrostatic force 
that is accurate to within 0.4% at all distances. Our approximate formula 
compares favorably to the best approximate formula found in literature 
which is accurate to within 5.2% at all distances.

S18 Kasey L. Campbell, Lincoln University, Cavitation Rheology of 
12-Hydroxystearic Acid in Vegetable Oil Organogels
Cavitation rheology is a simple inexpensive technique for studying the 
elastic properties of soft materials. It measures the minimum pressure 
required to expand a cavity inside a gel and can be used to determine the 
thermal dependence of the thermomechanical properties and the elastic 
or brittle behavior of a gel. The measurement of mechanical properties of 
soft materials is important for numerous applications ranging from tissue 
engineering to food science. This study was designed to examine the effect 
of inner needle radius, rate and temperature on cavitation pressure. Gels of 
varying concentrations were made using 12-hydroxystearic acid (HSA) in 
vegetable oil. The thermal transition and mechanical properties of the gels 
were examined using cavitation rheometry. It was found that gels with lower 
concentration of HSA exhibit cavitation pressure independent of needle size 
while higher concentrations show an increase in pressure with decrease 
in needle size. Rate has a greater effect on cavitation pressure for smaller 
needles. Temperature studies show that cavitation pressure is higher at 
low temperatures, decreases for moderate temperatures, and is low at 
temperatures above the gel transition temperature where the gel becomes 
liquid.

S19 Jessica Smith, Trinity College, Mapping of Arctic Peatlands Using 
Ground Penetrating Radar
Our study area in Northern Manitoba is located in discontinuous permafrost 
at the present-day taiga-tundra ecotone, which makes the region sensitive 
to past and future climate change. In addition, its proximity to Hudson Bay 
may amplify regional climate variability through changes in sea ice cover. 
The area contains numerous small lakes and extensive peatlands which 
have developed over the past 8000 years and act as a reservoir of organic 
carbon. Because of the nature of these reservoirs, changes in climate can 
greatly influence the dynamics of these peatlands, which can in turn result 
in changes of the amount of greenhouse gases in atmosphere. To estimate 
the volume of existing peat deposits, nine wetlands in Northern Manitoba 
(59.3°N, -97.5°W) were surveyed using ground penetrating radar (GPR). 
Previously acquired borehole data was used to ground-truth more than 2 km 
of GPR profiles. Data were taken using a SIR-3000 radar unit (Geophysical 
Survey Systems Incorporated) and were analyzed using ReflexW v 5.6 
(Sandmeier Scientific Software). The majority of the studied wetlands is less 
than 1.5 m in depth and shows a regular basin shape. Therefore information 
from peat cores can be generalized across the watershed.

S20 A. Nicole Chang, Appalachian State University, LabVIEW- Automat-
ed Calibration of Optical Tweezers System
An optical tweezers (OT) system uses highly-focused laser light to trap and 
manipulate microparticles. The trap stiffness of the system is a quantitative 
measurement of the strength of the optical trap-particle system. A 
calibration of the automated system is necessary to use position and time 
data to accurately measure distances and to use the OT system as a force-
transducer. Our software package written in LabVIEW will calibrate the pixel 
size of the camera, calibrate the optical tweezer position detector, and collect 
position data for the same trapped particle which is analyzed in real time 
via the power spectrum method and equipartition method to give two trap 
stiffness values for comparison. This software is optimized for a standard 
OT setup with a digital camera, a motorized LabVIEW mirror with position 
detection.

S21 Lamont Henderson, Tuskegee University, Custom Design and Dem-
onstration of UV-Vis Photocatalytic Reactors
Photocatalysis is an interdisciplinary field of research which involves 
the contribution not only from physicists, chemists, material scientists, 
chemical and environmental engineers, but also demands often the need 
of technologists who can build the custom made reactor systems for 
different applications. In this work, we have successfully fabricated four 
types of photocatalytic reactor systems for different applications such as 
(i) large scale batch reactors (1000 ml) for methyl orange/methylene blue 
degradation, (ii) schlenk type small (5 ml) scale reactors for oilspill water 
treatment, (iii) flow tube reactors for on-site water decontamination at the 
shore and (iv) hi-flow gaseous reactor for the generation of hydrocarbon 
fuel from the CO2 and H2O reaction. We have optimized the reactor design 
parameters such as the UV-Vis light source, water/air flow to keep cool the 
light source, flow of intake air/oxygen, initial concentration of degradant, 
optimum amount of photocatalyst, reaction time etc. The azo dyes such 
as methyl orange and methylene blue were used as a model degrading 
substances (20-40 ppm) and we have successfully demonstrated their 
discoloration over a period of 2 to 3 hours under UV-Vis light source and 
in the presence of TiO2 photocatalyst. The oilspill water samples have been 
treated with ball milled ZnFe2O4 photocatalyst material, and it shows drastic 
change in the UV absorption spectrum and also a discernible shift in the 
absorption edge. Hydrocarbons such as CH4 and CnHm etc. generation from 
the CO2+H2O feed gas in the reactor will be analyzed using GC-MS and RGA-
MS techniques.

S22 Myles Martinez, Colorado School of Mines, Centrifugal Sieve for the 
Size Separation of Lunar Regolith
For any microgravity environment traditional sieving methods used on earth 
can fail or be less effective for smaller size particles. Previously a device 
was designed and built that uses centerfugal force created by a spinning 
screen to push material through and a spinning helical auger to create shear 
flow to sieve independant of gravity. Our goal is primarily to determine the 
most effecient parameters for the operation of the centerfugue sieve using a 
variety of materials (lunar simulants JSC-1a and LHT, and a rounded sand) 
and to implement complete control of the sieve in LabVIEW. In the future the 
sieve may be tested or used on a space flight so complete computer control 
is necessary and the most efficient sieve conditions to minimize power 
consumption will be useful. In order to moniter the power consumption two 
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ammeters will be used to measure the current that each motor is consuming 
and the spike in current when there is a load on the motor from the material 
being sieved. To confirm that the centerfugue sieve is effective enough 
analysis of the material collected after will be sieved using a throw sieve for 
data on size distribution. By determining the operating conditions that sieve 
most effectively and consume the least amount of power we effectively help 
optimize the sieve.

S23 Binayak Kandel, Adelphi University, Characterization of the Effect 
of thermal Cycling on the Signal Integrity of Through-Silicon Via (TSV) 
used in 3D Integrated Circuits
The performance and reliability of the microelectronic devices are 
significantly influenced by the condition of interconnects in Integrated 
Circuits (IC). These interconnects serve primarily as signal transmission 
pathways in IC. Good interconnects enable free flow of electrical signals 
with low impedance. However, microelectronic devices are continuously 
subjected to fluctuating temperature conditions during their lifetime, which 
affect the signal integrity of interconnects. Therefore, this project takes 
a look at the effect of repeated temperature cycling on the reliability and 
performance of through-silicon via (TSV) interconnect used to achieve three-
dimensional stacking of chips. We simulate the actual operating conditions 
of the chips by applying repeated temperature cycling. Using a radio 
frequency (RF) based vector network analyzer and a co-planar waveguide, 
the reflection and transmission signal characteristics of the interconnects 
are extracted. From the obtained results, it is found that RF signal losses 
correlated with the attained number of thermal cycles.

S24 Shi Bowen, Southeast University, Design and Manufacture of 
Micro-Apparatus of Elastic Modulus
Because of the shortcomings of the traditional experiment of “admeasuring 
of elastic modulus by means of static stretching”, they can lead to the 
precision decreasing of the results. Besides, the separation of experimental 
instruments can result in the inconvenience of operation. We have designed 
and manufactured a new type of apparatus of elastic modulus so as to 
overcome the drawbacks that have always been existing in the traditional 
one. According to the multilevel reflecting theory we have obtained, a tiny 
elongation of materials can be enlarged at will when in an ideal situation. 
Though lack of high resolution telescope, we have got over most of the 
defects of the apparatus newly achieved and have made a progression 
toward “minimizing the volume of apparatus, expanding the measuring of 
material’s type, enhancing the precision of experiment”. At the same time, 
it has also set an example for the developing of other optical-mechanical 
apparatuses.

S25 Verne Edward, Grambling State University, Effect of Energetic 
Landscape on Charge Carrier Mobility in Amorphous-crystalline Bound-
aries in Conductive Polymer Devices_
Semi-conductive polymers have been the subject of much interest in 
academic and industrial circles due to their low cost of production, 
ease of fabrication and limitless polymer modifications. However lower 
charge mobilities make them less competitive against conventional 
semiconductors. Charge carrier mobilities in organic semiconductors are 
known to be affected by temperature, electric field, energetic landscape, 
and configuration. Indeed, the more crystalline the polymer, the larger 
the mobility, however due to limitations in fabrications techniques, most 
microcrystalline polymers contain pockets of amorphous regions that 
greatly affect their performance.  With the intention to characterize the 
effect of the crystal-amorphous interface in charge transport, an integrated 
model using the Monte Carlo method was developed.  An in-depth study 
of the effect of two cases of energetic landscape on carrier mobilities in 
various configurations of crystalline-amorphous regions is performed.  The 
energy landscape is creating by randomly assigning energy to sites in each 
region from a Gaussian distribution.  The effect of having the amorphous 
region with higher energy than the crystalline region (energy mismatch) 
and that of having different width in the energy distribution (energetic 
disorder) is tested.  Results show that under energy mismatch, the higher 
energy amorphous regions behave as a barrier. One consequence of this is 
that although intermolecular transport in the crystal region is favored over 
intramolecular transport, the latest is preferred over crossing the boundary 
into the amorphous region. The second study revealed that higher energetic 
disorder leads to a decrease in mobility in that region.

S26 Jasmine Hargrove, Clark Atlanta University, Band Gap Opening in 
Methane Intercalated Graphene
Recent experimental work has demonstrated production of quasi free-
standing graphene by methane intercalation. The intercalation weakens the 
coupling of adjacent graphene layers and yields Dirac fermion behaviour 
of monolayer graphene. We have investigated the electronic characteristics 
of methane intercepted graphene bilayer under a perpendicularly applied 
electric field. Evolution of the band structure of intercalated graphene 
as a function of the bias is studied by means of density-functional theory 
including interlayer van der Waals interactions. The implications of 
controllable band gap opening in methane-intercalated graphene for future 
device applications are discussed.

S27 Elizabeth Carlisle, Abilene Christian University, Determining Elas-
tic Constants Using Particle Swarm Optimization
A long-standing problem in phonon physics has been the difficulty in finding 
the elastic constants of a material using measured phonon group velocities. 
We write a computer program with a phonon image as input and find 
elastic constants of the solid that was used to produce the data image. The 
program simulates many phonon images using continuum elasticity theory 
with different elastic constants and compares each one to the data image. It 
uses particle swarm optimization to minimize this difference and return the 
elastic constants that give the best fit.

S28 Janelle Holmes, Howard University, Physics and Spectroscopy of 
Carbon Nanotubes
Carbon nanotubes are a kind of nanomaterial that consists of a lattice of 
hexagonally arranged carbon atoms rolled into the shape of a tube. Due to 
their incredible strength and ability to be a superior conductor, much effort 
is underway to find efficient methods of producing and examining them. The 
purpose of this research was to compile information on properties of carbon 
nanotubes, methods of producing them, and how Raman spectroscopy is 
used to characterize them. This information was gathered through various 
means, including reading articles written by physicists, speaking with a 
professor about nanomaterials, searching online, and viewing web seminars 
on Raman spectroscopy. Despite all that is already known about carbon 
nanotubes, researchers are still searching for and discovering more efficient 
and inexpensive methods of producing large quantities of the material and 
characterizing them spectroscopically for widespread applications.

S29 Adeyemo Adekanmi Adetogun, North Carolina State University, 
Growth of Semiconductor Nanowires using the Vapor-Liquid-Solid Ap-
proach at North Carolina Central University
Semiconductor nanowires are predicted to improve the performance of 
advanced optoelectronic devices. A hot-wall reactor with three zone tube 
furnace to grow nanowires by the VLS process has been constructed at 
NCCU. Nanowires growth conditions, including gas flow rate, pressure 
and substrate temperature are precisely controllable, and impurities 
minimized through the use of vacuum components to produce a system base 
pressure of ~ 1 x 10-5 torr. We report here on the growth of crystalline CdS 
nanowires using thermal evaporation to generate constituent vapors and Au 
nanoparticles to catalyze 1D growth. Nanowire characterization was done 
by scanning electron microscopy. Our results showed nanowire morphology 
depends upon gas pressure, substrate temperature, catalyst size, time of 
deposition and gas flow rate. Funding Support: This work was supported by 
the National Science Foundation under grant number HRD-0833184.

S30 Michael Alemayehu, Morehouse College, Synthetic Creation of a 
Chemotactic System via Utilization of Magnetically Actuated Microro-
botic Walkers
Chemotaxis is a fundamental biological process that plays an important 
role in disease, reproduction, and many biological functions. Here, we 
present a novel method to create a synthetic chemotactic system, which 
utilized magnetically actuated microrobotic walkers. The system used a 
rotating magnetic field that once actuated induced the magnetic beads to 
self-assemble into microrobots and walk on surfaces. To mimic chemotaxis 
a biological receptor-ligand pair was utilized due to couple the microbots to 
the surface. The presence of free binding sites on the surface was required to 
obtain chemotactic motion as these binding sites modulated walker velocity. 
Placing a droplet of concentrated streptavidin on a biotynlated slide and 
letting the droplet evaporate created sufficient gradients in the density of 
binding sites to achieve chemotaxis. The “coffee-ring” deposition effect upon 
evaporation created differentials in the density of binding sites. A series of 
continuous velocity measurements were conducted across the sample to 
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map the walker velocity profile. Walkers were then placed on a random walk 
path and chemotactic directed motion was observed as the walkers drifted 
towards regions with a high density of binding sites. Walkers in an area with 
a high density of binding sites experienced a significant amount of “sticking” 
followed by hinge-like motion, while walkers in a low density area exhibited 
virtually no “sticking” and tended to slip much more frequently. The drift 
velocities that were extracted from the random walk path illustrated the 
discrepancy between the chemical gradients present in this synthetic 
chemotactic system.

S31 Adam Brandt, Missouri State University, Investigations of the Reac-
tivity ofTransition Metal Ions with Mesoporous Silica under Hydrother-
mal Conditions
Modifying the physical and chemical properties of mesoporous silica 
by the adsorption or surface-doping of metal ions, such as Fe3+, under 
hydrothermal conditions has potential applications in the energy and 
chemical industry. We are investigating the reactivity of metal ions with 
mesoporous silica under high temperatures and pressures in aqueous 
fluids. A reactor vessel built out of Hastelloy C-276 material is used for the 
purpose of hydrothermal treatment of mesoporous silica with metal solute-
bearing aqueous solutions. High resolution TEM shows that the mesopores 
in the amorphous silica particles have an average size of approximately 20 
nanometers. Using our hydrothermal reactor and aqueous solutions heated 
to 370 °C, we have successfully doped mesoporous silica with Fe3+ ions. We 
discuss characterization of doped mesoporous silica using scanning electron 
microscopy (SEM), x-ray diffraction, and Raman spectroscopy.

S32 Michael K Carter, Tuskegee University, Laser-induced breakdown 
spectroscopy of Eu3+ ions doped in silicate glass
The present study involves the development of Eu3+ ion doped glasses via sol 
gel method, and recording their laser induced breakdown (LIBS) spectrum. 
By creating glasses of varying rare earth molar percentages, 0.02, 0.05, 0.08, 
we were able to observe the effect of variation in concentration of Eu3+ in 
the glass matrix, as well as calculate the limit of detection for Eu3+ ions. The 
spectral assignment of the observed LIBS spectrum has been made, also 
allowing us to find the best integration start delay (ISD) time for the high 
power, pulsed laser. The self-absorption on the neutral europium line at 
420.4nm has been observed. This study has significant application in the 
glass industry where the composition of the glass can be monitored in real 
time using LIBS technology.

S33 Marc Doyle, Drexel University, Electron Flow in a 2-D Semiconduc-
tor
MoS2 is a layered material analogous to Graphene where single layers 
can be mechanically exfoliated from each other. MoS2 is an interesting 
material because of its layer dependent band gap with a single layer band 
gap of 1.9 eV which is promising for use in future electronic devices. To 
study how electrons flow through this semi-conducting material, Electron 
Beam Induced Current (EBIC) microscopy is used. Voltages are applied to 
electrically contacted MoS2 flakes and contrasts are seen in the electron 
beam image noting an increase or decrease in carrier population. This way 
of probing will be effective in measuring local potentials of n to n+1 layered 
MoS2 where the junction is unknown.

S34 Sammie Ely III, Tuskegee University, Ball milling of TiO2/InVO4 
nanocomposites for the visible light photocatalyis
Titanium dioxide as a photocatalyst is well known over a century 
because of its robustness, stability in water, higher photocatalytic activity, 
inexpensiveness and availability. However, it has very poor reactivity under 
sunlight or visible light due to its high band gap of 3.2 eV and not having 
very compatible band edges. A number of methods have been emerged 
to prepare visible light activated photocatalysts such as anionic doping of 
TiO2 using nitrogen or carbon, semiconductor nanocoupling such as TiO2/
SiO2, nanoparticulation by either wet or dry ball milling of ZnFe2O4, and 
bangap tailoring of TiO2 etc. While searching for a new and novel material, 
we found that InVo4 has got a low band gap, 1.8-2.0 eV and suitable band 
edge positions which were appropriate for electron transfer from InVO4 
to TiO2. Keeping this fact in view, in this current investigation, we have 
successfully synthesized nocomposites of TiO2/InVO4 was varied as 2, 
4, 6 and 8% with respect to the weight of TiO2. InVO4 with the uniform 
particle sizes. Moreover, in this study, we have discussed and described 
our systematic approach of the UV-Vis photocatalytic activity of the TiO2/
InVO4 nanocomposite in comparison to their individual counterparts such 
as plain TiO2 and InVO4. For the photocatalytic experiment, we have used 

methyl orange and methylene blue as model contaminants for degradation 
experiments.

S35 Alayna Fields, Alabama A & M University, PVDF: MWCNT Nanocom-
posites Films for Energy Harvesting and Infrared Detectors
Pyroelectric multi-walled carbon nanotubes: polyvinylidene fluoride (PVDF: 
MWCT) composite films have been fabricated by solution casting technique. 
The pyroelectric and dielectric properties of the composite films were 
examined for their use in uncooled infrared detection and energy harvesting 
applications. The properties measured include: (i) dielectric constants and 
(ii) pyroelectric coefficient as a function of temperature. From the foregoing 
parameters, the materials figures-of-merit for infrared detection and 
thermal-vidicons were calculated. The results indicated figures-of-merit of 
composite film were higher than pristine polyvinylidene fluoride films. The 
heat energy harvesting capacity of PVDF: MWCNT nanocomposites, available 
in harsh environments of Alaska, have also been theoretically explored.

S36 Rachel Hyneman, College of William & Mary, CHP Nanowires in 
Lithium Ion Battery Anodes
CHP nanocrystals were synthesized by combining lithium hydroxide, 
copper (I) chloride and lithium nitrate in a diluted sulfuric acid solution. 
Different time and temperature conditions were used to determine the best 
method of synthesizing the desired nanowire structure. After synthesis, 
the compounds were washed in ethanol and deionized water to purify. 
Scanning electron microscope (SEM) testing allowed confirmation that 
the desired nanowire structure was forming. X-Ray diffraction (XRD) 
testing showed a high concentration of CHP, as well as excess copper 
oxide, which may have resulted from the copper chloride reacting with 
water. The final CHP mix was combined with graphite, a binding agent, and 
N-Methylpyrrolidone (NMP). This solution was coated onto aluminum foil 
to form a basic cathode to be inserted into a basic battery with a lithium 
anode. Pre- and post- measurements of the mass of the cathode foils and 
measurements of the mass of uncoated foils of the same dimensions allowed 
for the determination of changes in the mass of the CHP solution during 
the charging and discharging process. XRD testing of the used cathode foils 
revealed that the CHP crystals appeared to degrade during process. Other 
applications of the CHP nanocrystals are currently being researched.

S37 Blake McCracken, Angelo State University, Characterization of 
Energetic Properties of Porous Silicon
Porous silicon has recently been found to explode when under certain 
oxidation or nitration conditions. However, characterization of the velocity 
and pressure of these explosions is not been complete, as there are many 
kinds of porous silicon. We present a simple and inexpensive method to 
measure these properties using PVDF piezoelectric gauges. Here, the gauges 
are calibrated qualitatively against common firecrackers, similar to black 
cats. While the pressure measurements from our results are still being 
analyzed, the velocity of the shock wave produced by the explosion is faster 
than the speed of sound, at about 430 m/s.

S38 Ogechi Nwoko, Xavier University of Louisiana, Semiconducting 
Poylmers for Sensing and Electronic Applications by Controlled Radical 
Polymerization
Semi-conducting polymers are an important class of conjugated polymers. 
They have been a subject of interest since the 1970’s because of their 
many applications in plastic optoelectric devices. Some of the most 
prominent of these devices include light emitting diodes (LEDs), organic 
field effect transistors (OFETs), nonlinear optical devices, and plastic 
lasers. Semi-conducting polymers are much more easily processed when 
soluble. Polymerization increases solubility by adding long alkyl chains 
to the aromatic unit. Electroactive polymers do have some disadvantages 
in terms of chemical stability and conductivity. The best chance for these 
polymers to have any commercial applications is in printed and flexible 
electronics. For this reason, methods for polymers to be solution processed 
have been developed. There are a number of different methods for 
synthesizing semiconducting polymers but the most efficient procedures 
modify inorganic surfaces with covalently attached conjugated polymers. 
I polymerized via an aromatic counterpart of Atom Transfer Radical 
Polymerization (ATRP). After this process was complete a UV-visible spectra 
was taken on the resulting polymers. Polythiophene and Poly-p-phenylene 
are good conjugate polymers for surface polymerization by controlled 
radical polymerization. Both of polymers showed intense optical density in 
UV spectra, meanwhile they revealed different maximum absorption peak, 
515 nm and 390 nm, respectively.
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S39 Dontrel Reynolds, Alabama A & M University, Fabrication of Solu-
tion Processed Films for Organic Solar Cells
Organic solar cells hold the potential of low-cost production as compared 
to inorganic solarcells, as well as the increase in efficiency. To realize these 
possibilities, the key is to fabricatemost of the functional films in requisite 
structures via ambient solution-processed techniques.The PEDOT: PSS 
films that are commonly used as an anode layer in organic electronicdevices 
were deposited on large-area ITO glass substrates under optimized 
conditions. Thespin-, spray-, brush- and brush+spray-coating techniques 
were utilized to examine theirsuitability in the fabrication of organic solar 
cells (OSCs). The films were characterized fortheir morphology, molecular 
structure, optical and electrical properties. The results werecompared 
with existing data. A smooth and thin film of PEDOT: PSS were obtained 
by´Spray+Brushêcoating method with attractive sheet-conductivity having 
noteworthypotential in fabricating OSCs with different architectures.

S40 Daken Starkenburg, Coe College, Physical Properties of Alkaline 
Earth Borate Glasses over a Range of Compositions
Both barium and calcium borate glasses have been made and characterized 
by their physical properties. Barium borate glasses over the range R=0.4 to 
R=1.9 have been created along with several calcium borate glasses over the 
range R=0.4 to R=0.9, where R is the molar ratio of alkaline earth oxide to 
boron oxide. Both the densities and the Tgs (glass transition temperatures) 
have been measured for these glasses, and these data have been compared 
to previous findings. Raman spectroscopy has also been performed to 
interpret the varying atomic structures within the glass with changing 
composition. Many of these glasses at higher R values have been roller 
quenched due to their need for rapid cooling to form a glass. Our results note 
that the Tgs of these alkaline earth borate glasses are relatively high when 
compared to the alkali borate systems. We also note that there is a trend of 
increasing density in the barium borate glasses as the R value increases.

S41 Nathan Barnes, Coe College, Spectrafit: An Automated Quadrapolar 
NMR Fitting Program
We have developed a new program to fit 10B NMR powder patterns. The 
program simulates the quadrupole interaction of 10B (nuclear spin I=3) with 
Gaussian distributions of the interaction parameters to fit solid amorphous 
and crystalline materials. A key aspect of this program is that it has been 
automated to find the best-fit parameters of the quadrupole coupling 
constant (CQ) and the asymmetry parameter (η) as well as the widths (ΣCQ 
and Ση) of their distributions. Initially, this program has been used to find 
the best fit parameters of 10B NMR spectra in amorphous B2O3 prepared 
at different cooling rates as well as polycrystalline lithium orthoborate, 
Li3BO3. The technique is sensitive enough to clearly see differences in the 
three-coordinated boron quadrupole parameters. The National Science 
Foundation is acknowledged for support of this work through grant NSF-
DMR-0904615.

S42 Christopher Trennepohl, Davidson College, Time dependent up-
conversion in Er-Yb doped sol-gel silicate glass
The dynamics of Yb-Er energy transfer are studied by observing green 
emission from the 4F7/2 and 4S3/2 levels of Er3+ after 6-ns pulsed infrared 
laser excitation of the 2F5/2 level of Yb3+at 978nm. Both ions are doped into 
sol-gel tablets, and are believed to reside on the surface of pores within the 
material. The time-scale of this excitation is similar to the GHz bandwidth 
of fiber optic communication.With the addition of Yb3+, the fluorescence 
intensity increases by several orders of magnitude. In addition, higher 
concentrations of Yb3+ result in a slower excitation pattern. This behavior 
may be due to two different methods of excitation: a faster process where 
the Er3+ ion accepts a photon from a neighboring Yb3+ and then a second 
photon from the laser, and a slower process where both photons are 
accepted from neighboring Yb3+. Modeling of the time-development of the 
fluorescence is supported by rate equations on Labview using the Monte 
Carlo Method. The effects of different annealing temperatures were also 
analyzed. It was observed that there was a slower start time for higher 
annealing temperatures. This may be due to a higher annealing temperature 
creating smaller pores in the sol-gel tablet, bringing Yb3+ and Er3+ ions 
closer together and, thus, promoting the slower excitation process.Current 
research is focusing on improving the model so that a fully consistent 
interpretation can be developed.

S43 Paulo Black, Angelo State University, Toward Curvilinear Mem-
branes With Hyperbolic Dispersion
In 2000 Sir John Pendry created the first metamaterial based on theoretical 
predictions made by Viktor Veselago in 1967. Since then, the field of 

metamaterials has flourished and become one of the main subdivisions of 
materials science. In the work done by this group we aim to experimentally 
explore one of the properties of metamaterials: hyperbolic dispersion of 
permittivity values. We used a tried and true experimental technique of 
layering dielectric and metal materials with a subwavelength periodicity. 
Alumina membranes were filled with silver nanowires by electroplating 
the porous membranes with a distance of repetition of roughly 40nm. With 
this process we produced metamaterials in which we attempted to produce 
a curvature that would allow for a unique property of materials with 
hyperbolic dispersion, hyperlensing. This poster outlines the techniques 
used to fabricate these metamaterials and curve them with successful 
results. The finished product is then examined and proposed improvements 
and modifications are described. Finally, we discuss applications of 
hyperlenses as well as possible future work that could stem from this 
research.

S44 K.S.S. Christie, Morehouse College, Terahertz Time Domain Spec-
troscopy of Gold Nanorods
Nanoparticles have distinct electrical and vibrational properties from bulk 
materials originating from the quantum confinement and surface effect. 
Bioengineers are currently able to exploit these properties for applications 
in biosensing, using the surface plasmon resonance wavelength of gold 
nanorods to monitor changes in their local environment. THz-TDS provides 
scientists with new opportunities to study low frequency phonons, and 
low frequency phonons in gold nanoparticles are explicatory of their 
morphology.  Here, terahertz time-domain spectroscopy (THz-TDS) was 
used to study the vibrational behavior of gold nanorods embedded in a 
poly(vinyl alcohol) matrix. The nanorods’ aspect ratios (diameter x length) 
of 30.7 x 81.6 nm, 30.7 x 84.0 nm, 16.2 x 39.5 nm, 18.7 x 52.2 nm, and 18.5 
x 56.5 nm are confirmed by visible/near-infrared absorption spectroscopy 
and transmission electron microscopy. The frequencies of the phonon 
modes are expected to be proportional to the longitudinal and transverse 
sound velocity in the material and inversely proportional to the size of the 
Au nanorods. We discuss how THz-TDS offers a solid method to determine 
nanoparticle morphology.

S45 Seth Cavness, Angelo State University, Comparison of the Radia-
tion Spectra Produced by Carbon Nanotubes in Microwave Fields During 
Multiple Irradiation/Cooling Cycles
Carbon nanotubes (CNTs) have been observed to emit ultraviolet, visible, 
and infrared radiation when exposed to microwave fields. While the 
exact mechanisms responsible for this phenomenon are not completely 
understood, available experimental data suggests that the heating of 
the CNTs is neither the result of a chemical process or Joule heating (as 
“perfect” CNTs are ballistic conductors). We have performed experiments 
in which both single-walled (~1 nm diameter) and multiwalled CNTs (>50 
nm diameter) were exposed to 2.45 GHz microwaves through several 
irradiation/cooling cycles (with durations of 25 and 1200 s, respectively). 
A comparison of the radiation spectra produced suggests that the total 
intensity of the emitted radiation does not decrease after five irradiation/
cooling cycles, but actually increases for wavelengths of 600-1000 nm.

S46 Sarah Ferguson, Angelo State University, Effects of Tube-Diameter 
on Radiation Emitted by Carbon Nanotubes in Microwave Fields
During irradiation with microwaves, single-walled and multi-walled carbon 
nanotubes (SWCNTs and MWCNTs, respectively) were observed to emit 
ultraviolet, visible, and infrared radiation. While the exact mechanisms 
responsible for the observed phenomenon are not completely understood, 
it has been suggested that the observed heating induced by the microwaves 
is the result of mechanical vibrations induced by the transfer of energy from 
the microwaves [Z. Ye, W. D. Deering, A. Krokhin, and J. A. Roberts, Phys. 
Rev. B 74, 075425 (2006)]. In order to gain information that might help 
us better understand the behavior of the nanotubes, we have performed 
several experiments using nanotubes with diameters ranging from ~1 nm 
(SWCNTs) to more than 50 nm (MWCNTs) and compared the radiation 
spectra produced.

S47 Lawrence Jacob, Morehouse College, Characterization of (6,5) 
Enriched Single Walled Carbon Nanotube Thin Films
The robust, yet flexible characteristics of single walled carbon nanotubes 
(SWCNTs) make them ideal for almost anyapplication. The optical and 
electrical properties of carbon nanotubes make SWCNT thin films the 
foundation of future biosensors and photovoltaics. In this study, we 
investigated the conductivity and ultraviolet to near infrared absorbance 
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of (6,5) SWNT thin films in order to determine if single chirality sorted 
nanotube would be better suited for sensors and photoelectric devices. The 
single walled carbon nanotubes embedded in the nitrocellulose films and 
solutions were enriched by a repetitive Density Gradient Ultracentrifugation 
process. To study the optical properties of (6,5) SWNTs we performed UV 
Vis NIR Spectroscopy of SWNTs in an aqueous solution. Furthermore, we 
investigated the electrical characterization of the thin films using an Agilent 
Impedance Analyzer. Overall, the results from this research have encouraged 
the use of mixed chirality SWCNT thin films in higher performance sensors 
and devices.

S48 Nathaniel Rupprecht, Grove City College, Fabrication of Microcan-
tilevers on Silicon Wagers
Over the past several years, the Grove City College nanotechnology group 
has been developing processes for the reproducible creation of micro-
devices. In this report, we discuss one type of microstructure that we 
fabricated during the summer of 2011: the cantilever. Microcantilevers have 
many applications in sensory technology and fundamental physics research, 
and are the subject of much active inquiry. We discuss how we produced 
microcantilevers, some problems we encountered, the strategies used to 
overcome these difficulties, and where this work will take us in the future.

S49 Wesley Barnes, University of Wisconsin River Falls, Dynamics of a 
particle in an optical trap
Optical trapping is increasingly used in the study of aerosols in order 
to examine the behavior of individual droplets, rather than the average 
behavior of an aerosol cloud. In this experiment, the dynamics of salt water 
droplets in a horizontal optical trap was considered. Droplet diameter and 
its position in the trap was measured while the trapping laser power was 
varied. The diameter of the droplets were measured using Cavity Enhanced 
Raman Spectroscopy and the droplet position was measured using a high 
speed camera.

S50 Marcus D. Jones, Morehouse College, Magneto-Optical Spectros-
copy of Large Area Graphene: UV Investigation of Saddle-Point Excitons
The optical properties of graphene present theoretical and experimental 
demonstrations of relativistic Dirac physics along with promising 
applications for next generation optoelectronics. Advances in materials 
science evolved fabrication techniques from scotch tape exfoliation of very 
small flakes to chemical vapor deposition (CVD) methods producing very 
large areas (~cm2). Recently, studies in the UV at room Temperature have 
independently shown that there is a large peak in the absorption spectra at 
4.6 eV. This peak is in contrast to the flat absorbance of 2.3% seen at lower 
energies and as such has been explained as excitonic. It arises from the 
optical transition at the M or saddle-point, coupling with the continuum, 
which results in enhanced absorption on the low-energy side. To investigate 
the magneto-optical properties of the saddle point exciton in graphene, 
we performed magneto-optical spectroscopy up to 22T at the DC Field 
Facility of the National High Magnetic Field Lab. The saddle point exciton, 
whose optical transition at zero field is in the UV, has not been studied with 
magnetic field. Here, we present the first results of the optical properties in 
the UV of large area graphene as a function of increasing field. We found at 
fields > 10T, the saddle point peak exhibited diamagnetic shifts and changes 
in linewidth consistent with theoretical predictions. These results can be 
used to further understand the nature of this peak and lay the ground work 
for further experiments studying saddle point excitons as a function of 
temperature, magnetic field, and external gate voltages.

S51 Kendall Davis, Xavier University of Louisiana, Optimization of 
Stacked-Inverted Top-Emitting Organic Light-Emitting Diodes
Organic light-emitting diodes (OLEDs) are light sources that use a thin 
film of organic materials as the light-emitting component. OLEDs show 
much promise as display technologies for thin, lightweight, and flexible 
displays and lighting panels. Conventional OLEDs are formed from an 
electrolumeniscent organic thin film used as an emissive layer located 
between a bottom-anode and a top-cathode all on top of a substrate. They 
are generally bottom-emitting, such that the light is emitted from the 
bottom through a transparent contact such as indium tin oxide. However, 
OLEDs can also be top-emitting such that the light is emitted through a 
semi-transparent top-electrode, allowing them to be deposited on opaque 
substrates. In an inverted OLED, the electrode positions are switched, with 
the anode on top and the cathode on bottom, making inverted OLEDs more 
conveniently incorporated into active-matrix displays which use superior 
ntype driving technology. Here, stacked inverted top-emitting OLEDs are 

fabricated and optimized. Stacked OLEDs are devices in which a series of 
emissive units are stacked on top of one another with a charge-generating 
layer in between, allowing more light to be produced at lower current 
densities, resulting in longer lifetimes. The OLEDs reported are developed 
in lab through vacuum thermal evaporation and characterized using a 
sourcemeter, calibrated photodiode, and spectrometer. Specifically, the 
effects of varying layer properties such as Al and LiF interlayer thickness are 
reported.

S52 Lewis Jones, Morehouse College, Characterization of spinel oxides 
using lasers and X-rays
Spinel is versatile and can incorporate many different action species in its 
structure. There are over one hundred known spinel compounds. However, 
much is still unclear about the assignment of the vibrational spectra of many 
spinel compounds. More experimental data is needed to understand the 
vibrational modes and atomic spacing in many spinel oxides.Our experiment 
investigated how the properties of the material change with the composition 
of nickel zinc chromate having varying amounts of nickel and zinc. Using 
such tools as an X-ray Diffraction Machine, Laser Micro-Raman Spectrometer 
we studied the vibrational modes of cooked samples of nickel zinc chromate. 
Eleven samples of the compound Nickel Zinc Chromate were cooked varying 
from pure Nickel to pure Zinc, slowly replacing the ratio of nickel to zinc 
in each compound by increments of 10 percent. We expected a linear 
relationship between the atomic spacing of each sample, however both data 
given from the Raman Spectrometer and X-ray Diffraction Machine were not 
linear. It is uncertain as to why the behavior of the data did not matter with 
our expect results, but we hope that the combined data set will stimulate 
interest from theorists in order to assign the vibrational spectra of these 
systems, and gain insight into these unusual systems. These compounds can 
vary continuously in composition, potentially enabling the development of 
custom materials.

S53 Jill Pestana, California State University, Long Beach, Near-Field 
Microscopic and Spectroscopic Investigations of CsH2PO4
The need for clean energy conversion demands advances in hydrogen fuel 
cell technologies. The solid acids Cesium Hydrogen Sulfate (CHS), or CsHSO4, 
and Cesium Dihydrogen Phosphate (CDP), or CsH2PO, exhibit a phase 
transition to a superprotonic state above 140 degrees and 230 degress 
Celsius respectively. As superprotonic materials, CHS and CDP are possible 
electrolytes for Solid Oxide Fuel Cells (SOFC). Nanoscale optical properties 
of these important materials remain unexplored. Using s-SNOM we have 
characterized a mixed particle sample of CDP, platinum nanoparticles, 
carbon fiber paper, and Polyvinylpyrrolidone (PVP). By systematically 
imaging each material in separate samples, we were able to identify each 
material in the mixed particle sample.

S54 Danielle Sofferman, Adelphi University, High-Resolution Interfer-
ence in Quantum Dot Thin-Films
We have examined nonlinear response of a variety of quantum dot samples 
for applications in optical lithography. High-Resolution interference patterns 
were inscribed on to the thin-film of the samples.

S55 Bhola Uprety, Trinity College, Ultrafast Dynamics at the Nanoscale
Recently, femtosecond lasers have been utilized to create ultra-short 
electron packets which have been successfully used to image ultrafast 
dynamics at nanometer scales. By including a femtosecond field emission 
electron source in a point projection microscope we hope to create a simple 
ultrafast electron microscope. A point projection electron microscope 
consists of an electron field emission tip source, a specimen and an electron 
detector which can be used to image a variety of different specimens.
Combining this simple microscope with a femtosecond electron source, the 
dynamics in nanoscale specimen can be followed in ultrafast time scales. 
This poster will summarize our progress on this project, including tests 
we have made on the femtosecond electron source and the automation of 
our data/image collection scheme. We eventually plan to use this point 
projection ultrafast electron microscope to study the dynamics of ultrafast 
processes at the nanometer scale.

S56 Leslie N. Upton, University of Michigan, Selective Absorption of 
Entangled Photons by Organic Molecules
We utilize entangled photons to do nonlinear optical spectroscopy in 
organic molecules with an extremely low number of photons.  Selective 
absorption of entangled photons is observed and a theoretical model is 
provided to probe the mechanism of this interesting process.  Through 
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these experiments and theoretical modeling it is found that while some 
molecules may not have strong classical nonlinear optical properties, due 
to their excitation pathways, these same excitation pathways may enhance 
the entangled photon processes.  It is also found that the opposite is true, 
that some materials with weak classical nonlinear optical effects may have 
strong entangled photon nonlinear optical effects.  Our entangled photon 
results provide the first steps in realizing and demonstrating the viability of 
selective entangled two-photon spectroscopy.

S57 Tyler Foley, Appalachian State University, Raman Tweezers
Optical tweezers are a flexible and useful tool for the manipulation of small 
objects ranging from the nanometer scale to the micrometer scale. Optical 
tweezers are used to study systems including those at the single molecule 
level, properties of fluids, and systems of colloids. Raman spectroscopy is a 
technique which utilizes the excitation of molecules, typically by radiation, 
and the subsequent measurement of photons emitted when those radiated 
molecules relax. The Raman Tweezers apparatus is a combination of two 
optical systems, Raman spectroscopy and optical tweezers. A Raman 
Tweezers system will allow laser trapping of a nano-scale object, such as a 
biological cell, and analysis of the sample or part of the sample using Raman 
spectroscopy.

S58 Oluwafemi Adelegan, North Carolina Central University, Electron 
Tunneling in Quantum Rings in an Electric Field
Double concentric quantum rings (DCQRs) composed of InGaAs in a GaAs 
substrate utilizing a kp-perturbation single sub-band approach with the 
effective potential approach were theoretically studied. Two dimensional 
(2D) objects were considered. Statistical analysis of these DCQRs in the 
absents of an applied electric field were compared with these DCQRs when 
a static electric field was applied to them. The statistical analysis consist of 
taking the difference of the probability of finding an electron in the inner 
ring and outer ring, dividing by the sum of these probabilities.

S59 Bernard M. Boston, Chicago State University, A Cosmic Ray Muon 
Tracker with Applications in Astronomy and Archeology
This project is dedicated to the development and construction of detector 
hardware, associated electronics, and data analysis tools to support 
an ongoing effort to measure cosmic ray events as part of a network of 
detectors based on the QuarkNet program [1]. A large array of this type 
enables the study of high-energy cosmic rays through the detection of 
“showers,” several kilometers in radius. These are the highest-energy 
particles ever observed in nature and thus of current interest in the 
astrophysics and particle-physics community [2]. Currently the individual 
detectors used in the QuarkNet network are capable of measure cosmic ray 
flow but not the direction of the tracks. The direction has to be established 
with the time correlations of other detectors in the area. This method is 
not efficient to measure the low flux of extended air showers. If instead 
we use a network of trackers (that will measure the direction of the muon 
showers) we will increase the probability to detect high energy cosmic ray 
events. In addition, cosmic ray trackers can also be used for other interesting 
applications: In 1970 a technique is based on measuring the absorption of 
cosmic-rays using a tracker detector was used to search for chambers inside 
an Egyptian pyramid [3]. Los Alamos National Lab is studying the same 
technique to detect nuclear contraband. In this talk we delineate the general 
characteristics of the proposed tracker detectors and its applications.

S60 Abhishek Khanal, Trinity College, Creation of electron vortices us-
ing a pulsed electromagnetic phase grating
Electron vortices have successfully been produced using nano-fabricated 
mask gratings. The recently experimentally demonstrated Kapitza-Dirac 
effect of electron diffraction by a light grating presents the possibility of 
generating electron vortices using an electromagnetic grating. We used 
Matlab to model the far field disturbance of an electron beam when it 
interacts with an electromagnetic phase grating. The model exploits the 
principles of Fourier optics and correctly predicts diffraction through 
various apertures such as a double slit and a standing wave grating when 
compared to experiment. The model predicts the possibility of forming 
electron vortices using an electromagnetic phase grating generated by a 
laser of medium power. We intend to produce the electromagnetic grating 
using optical vortices generated with laser-etched mirror gratings which are 
currently under production in the lab.

S61 Rashad Baiyasi, Saginaw Valley State University, Generalized T-Q 
relations and the open spin-s XXZ chain
Exactly solvable models (Integrable models) such as the hydrogen atom 
and the harmonic oscillator have played crucial roles in the development 
of physics. One other exactly solvable (many-body) model is the integrable 
quantum spin chain. The term spin chain originates from the arrangements 
of quantum spins, such as spin-1/2 particles, in the form of a chain, closed 
or open. It is a one dimensional quantum model. Quantum spin chains 
have found many applications in physics, in particular in the area of 
condensed matter physics. One such application lies in describing magnetic 
properties of compounds. Although simpler versions of this model have 
been long solved and studied extensively, the more general case has not 
been completely solved. This is primarily our motivation in carrying out the 
project.  In this work, we briefly review and describe a solution (Baiyasi & 
Murgan, JSTAT, 2012) to a more general type of open quantum spin chain, 
with two boundaries. This solution has been generalized to account for any 
values for the quantum spin. In particular, the solution is obtained in the 
form of the so called generalized T-Q relation. This solution is then utilized 
in the calculation of the energy eigenvalues of the quantum spin chain. In 
addition, some numerical evidence for the completeness of the solution, 
with spin-1 case as an example, is also provided.

S62 Zhicheng Liu, Southeast University, Southeast University Chapter 
of SPS: Sharing our Experience
Since our chapter’s establishment on 20th Dec, 2010, we have held many 
activities and some of them were very successful while some didn’t turn 
out as we participated. We have organized events like seminars on various 
topics, lectures given by famous professors and some interesting and fun 
activities (we even had a hot pot dinner at the Chapter Activity Room!). We 
also successfully applied for the 2012 SPS Undergraduate Research Award 
with our graphene project! On the other hand, some events like an open-
course-study project didn’t end well. We hope to exchange our experience 
with our SPS counterparts and make our chapter a better place for all 
physics lovers!

S63 Joe Charnawskas, Michigan Technological University, Outreach to 
increase Local Interest in the Sciences
The Society of Physics Students (SPS) at Michigan Technological University 
(MTU) is involved in many community outreach activities in hopes of 
increasing the scientific interest in the surrounding communities. MTU’s 
SPS does multiple outreach functions in the community such as family 
physics night and assisting with the Western Upper Peninsula science fair.  
Our Family Physics Night is held annually at a local high school involving 
interactive physics demonstrations are presented by our members to 
students and families.  We place special emphasis on scientific explanations 
for these demonstrations and our members work closely with the MTU 
physics department to train and develop new demonstrations. Besides 
outreach, MTU’s SPS hosts biweekly meetings on campus. At these meetings, 
we plan and discuss our outreach opportunities or plan fun activities for 
the group. We strive to achieve diversity in our department and the broader 
STEM disciplines.  MTU’s SPS is comprised mainly of physics students, 
but since it membership is open and advertised to all majors, it includes 
history majors, computer science majors, and mathematics majors. MTU’s 
SPS is actively involved the community and university to increase the local 
interest in science.  Here we will present explanations for a few of our more 
successful outreach demonstrations and organizational structure.

S64 Karina Falcone, Florida International University, Quantum Leap
My poster will be about an event that the FIU SPS hosts annually called 
Quantum Leap. At this event we demonstrate various physics experiments 
in an attempt to engage other students and members of our community. 
We like to share the fun and excitement with our peers and show them 
how interesting not only physics but all sciences can be. When appropriate 
we allow them to participate in the experiments. For example, one of our 
favorite experiments is the non-newtonian fluid pool. We ask that a member 
from the audience volunteer to walk across the fluid as it becomes a solid 
due to the exerted force of their weight. Other experiments include a van 
der graaf generator and a steam engine, among a variety of others. Through 
these experiments we engage members of our community to join in our 
search for knowledge.
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S65 Ashley Finger, Davidson College, Recent Davidson College SPS 
Outreach Activities
The Davidson College Society of Physics Students engages both the student 
body and the greater Davidson community in physics as more than 
solely an area of academia. We hold many physics and astronomy events 
throughout the academic year including partnering with the Davidson Lands 
Conservancy and the Charlotte Area Astronomy Club to host large stargazing 
events and partnering with the Resident Life Office to create haunted 
dormitories by utilizing phenomena examined in physics courses. This 
poster provides a brief summary of some of our events, sources to access 
further information, and pictures from our largest events. The goal of this 
poster is to share what we as an organization have recently accomplished.

S66 David Lewis, Grove City College, Grove City College Physics Out-
reach Activities (2011 - 2012)
The Grove City College Chapter of SPS satisfactorily continued another year 
in providing outreach activities for both school-aged students, the campus, 
and surrounding community. This past academic year 2011 - 2012, the 
outreach coordinators and members hosted a number of events which 
include a theatrical performance which depicted the life of Marie Curie, our 
annual Physics Day where elementary school students learned about nuclear 
physics, and our annual Rent-a-Student which allows SPS students to do odd 
jobs for people in the community.

S67 Ryan Barley, Society of Physics Students, Rutherford’s Nuclear 
World
Science is complicated. The former director of the Center for History 
of Physics, Spencer Weart wrote in The Discovery of Global Warming: 
“Everyone is moving in different directions, and it takes a while to see 
the overall trend. I believe this is the way things commonly proceed…in 
most fields of science.”  Thus, it is important for the historian to record 
the steps taken by the scientists, for the sake of the scientists and of the 
general public. This is the mission of the Center for History, to preserve 
and make known the history of modern physics and allied fields. This is 
done through publications, documentation, and educational outreach 
programs. The project I worked on this summer involved researching and 
curating an online exhibit on Ernest Rutherford. Using biographies, lectures, 
oral histories, and personal letters, among other things, I helped create 
a narrative tracing Rutherford’s life from his pastoral upbringing in New 
Zealand, to his later years as Baron Rutherford of Nelson. The goal was to 
provide an educational resource to be used by students and educators.

S68 Aara’L Yarber, Howard University, The History of Physics at How-
ard University
My presentation is a timeline. It focuses on the history of Howard 
University’s physics department and the history of the Society of Physics 
Students at Howard. It provides statistics about the number of Black, physics 
graduates throughout the country. It begins with the founders of Howard’s 
physics department and ends with students, like myself, being educated by 
Howard’s physics department today. With Howard’s rich legacy, I too aspire 
to be great. The first step I have made is becoming the Vice President of 
Society of Physics Students at Howard. My poster entails information about 
the activities we have done and our plans for the future.

S69 Ariana Alvarez, Florida International University, Open House
Every year, the Society of Physics Students puts together a Halloween 
themed Open House, which is designated for high school students who are 
interested in science.  The organization works together for days planning the 
event to ensure that everything runs smoothly. High school students gather 
at FIU for a continental breakfast followed by an opening speech from the 
coordinator. Students are then taken on extensive lab tours in the Physics 
Department, which include Optics, Nanotechnology, Astronomy, Nuclear and 
Particle Physics, and Biophysics. Once the lab tours are over, the students 
are escorted back for fun-filled physics experiments and demonstrations. 
The kids get to eat liquid nitrogen frozen treats, enjoy optical illusions, and 
even “walk on water” thanks to the large non-newtonian pool. After so many 
experiments and lab tours the students sit down for a large lunch of pizzas. 
Open House is meant to show the new generation a different face of science; 
show them that physics can be fun and interactive. On the other hand, it 
also shows them that the sciences are a lot more complex and worth getting 
into. Most students leave Open House with a new outlook on Physics. If SPS 
succeeds in teaching even just one student a little more about Physics, then 
our goal is complete.

S70 William Giang, Drexel University, On the Dispersion of Sciential 
Topics to the Public
Despite some efforts by Congress for STEM Education, general public 
knowledge of scientific concepts remains limited. Science is necessary 
to understand the world, and the Drexel Chapter of Society of Physics 
Students is committed to spreading our adoration and understanding of 
physics with others. Using funds from Marsh White, we developed two 
presentations: Hollywood Physics and Slo-Mo Physics; both were featured 
in the Philadelphia Science Festival, and Hollywood Physics was shown to 
other high schools. Hollywood Physics dissected different movie clips and 
usually showed how badly the movie adhered to the laws of physics. In the 
other presentation, we captured different events using a camera capable of 
recording at a high frame rate. In addition to creating specific presentations, 
we also participated in an after-school science club at Independence Charter 
School in order to reach students at a younger age. With newly purchased 
physics demos, we hope to expand our Outreach efforts in topics and 
audience within a short time-frame.

S71 Matthew Goszewski, Grove City College, PhysicsQuest: Bringing 
Super Powers to life
This summer I had the opportunity to intern with the Society of Physics 
Students and the American Physical Society. I was in the APS Public Outreach 
department and worked on the PhysicsQuest: SPECTRA comic book. My task 
was to create physics demonstrations that middles school teachers would 
be able to present in their classroom, using easy to find materials, and that 
compliment the physics  in the current SPECTRA issue. My Poster will reflect 
the steps needed for creating a well written, well researched, and reliable 
physics demo.

S72 Bryn Horst, California State University, Long Beach, Orange 
County Kelp Restoration Project
For the last seven years the Orange County Kelp Restoration project has 
been working to re-grow the kelp forests off of Catalina Island in Southern 
California. The project has two main objectives, to effectively regrow the kelp 
forests and restore the ecosystem as well as informing society about what 
could happen without kelp and clean oceans and spreading a love of science 
to the next generation.
 Partnered with Get Inspired Inc. and several high school and middle 
schools through Orange County the project has been incredibly successful 
on both fronts. Through careful measurements and observation and 
experimentation the optimal temperature, nutrient levels and pH 
for growing kelp were determined and maintained as close to actual 
environment of seawater as possible. First divers bring live strands of kelp to 
the places that will be growing it. The kelp is then refrigerated so the plant 
will release spores. Afterwards the spores are released into a specialized 
kelp nursery and grown on biodegradable tiles for about three weeks when 
the tiles are taken out of the nursery and attached to the reef to grow and 
prosper.   
 For outreach, volunteers reach out to local students in grades k-12. They 
present the project to the other students and show them how they may get 
involved. The project offers everything from community service beach clean 
ups to getting involved in the actual process of growing the kelp.  

S73 Ayrea Hurley, Abilene Christian University, Physics Road Show
The ACU Department of Physics regularly puts on a road show of physics 
demonstrations for elementary and middle school children to raise interest 
in science. The demonstrations range from skewering a balloon without 
popping it to having a volunteer lie on a bed of nails. The road show is a 
community outreach to teach children about physics through fun interactive 
demonstrations. The road show has grown over the last few years; the most 
recent growth has been the addition of a new trailer in order to transport all 
of the supplies to the schools.

S74 Jeremy Johnson, Angelo State University, Peer Pressure at Angelo 
State University
Since 2005 a select group of students from the Society of Physics Students 
at Angelo State University have joined together to form the basis of the 
organization’s outreach program.  This group is known as the Peer Pressure 
Team.  Over the years this organization has performed at numerous 
outreach events, reaching tens-of-thousands of elementary, junior high, and 
high school students across the country.  Each year for the last 7 years the 
Peer Pressure Team has traveled for a week to various schools performing 
for thousands of students.  We present here the structure of the group, 
demonstrations, and methods for involving the groups presented to.
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S75 Amanda Palchak, University of Southern Mississippi, Physics Out-
reach Day for the Laurel, MS, Home Education Community
Over the years, the Society of Physics Students chapter at the University of 
Southern Mississippi has participated in a plethora of different outreach 
activities at the elementary, middle, and high school levels.  Last year, 
our goal was to continue outreach at these levels while addressing the 
needs of the home school community. On April 26, 2012, our SPS Chapter 
hosted "Physics Outreach Day" for the Laurel, Mississippi Home Education 
Community, through funding of the SPS National "Marsh White Award." 
The outreach day consisted of 40 elementary school level students, 25 
junior high to high school level students, and 35 parents. Our SPS Chapter 
utilized the Absolute Zero Program as a teaching supplement for the 
junior high to high school level students. For the elementary school level 
students, our chapter put the 2011 SPS SOCK to good practice, sharing 
the story of Rutherford’s Discovery of the Nucleus. Spending the day with 
an underrepresented group in our community was very rewarding and 
proved to be a complete success. We hope to host the Laurel, Mississippi 
Home Education Community at the University of Southern Mississippi and 
fulfill the purpose of the Marsh White Award which is "to support projects 
designed to promote interest in physics among students and the general 
public" for years to come.

S76 Christian Bayens, University of North Alabama, SPS In The  
Community
On behalf of the SPS Chapter at the University of North Alabama, we 
will present a poster on the topic of the outreach and engagement in the 
community of Florence, Alabama. Our presentation will include descriptions 
of several outreach events both on and off campus such as “First Fridays”, 
UNA Preview Day, and Earth Day. We will explain how outreach to the 
community, especially members of the community below college age, helps 
inspire the pursuit and education of careers in Physics and other STEM 
disciplines. Also, we will explain how presence in the community helps 
members of the SPS practice communication, presentation, and explanation 
skills on the topic of physics outside the classroom.

S77 Jerry Polvadore, Abilene Christian University, Outreach to elemen-
tary students using a sterling engine
We have begun a long-term outreach program with a local elementary 
school.  Our SPS chapter is sending pairs of students to do fun science 
demonstrations once a week to an after school club.  The demonstration 
we performed was the operation of a Stirling engine. We demonstrated that 
the greater the difference in temperature between the cold piston and the 
hot piston, then the faster it would go. Also, they got to observe that when 
we took the heat away, the engine slowly came to a stop. This showed them 
that the engine is run by heat. The kids really enjoyed learning about how it 
worked and they were fascinated by the science that they learned. We hope 
that this ongoing outreach project will help maintain students interest in 
science as they continue through school.

S78 Olivia Popnoe, Angelo State University, Peer Pressure Road Trip 
2012  - A Report
Each year since 2005 the Angelo State University SPS "Peer Pressure Team" 
has travelled for a week in May to promote physics and other sciences for 
grades K-12.  This year, the Peer Pressure Team visited schools in West 
Texas and New Mexico.  This was the first year the team has traveled outside 
of Texas, inspired by the SPS 2012 theme Physics Beyond Borders. The 
purpose of the Road Tours is to encourage an interest in science in children 
in grades K-12 and give experience in presenting and explaining physics to 
the undergraduate volunteers.  The schools attended are carefully selected 
based on socioeconomic need and an underrepresentation in physics, as 
well as other sciences.  During this week, the Peer Pressure Team saw 
about 1,500 students over 10 shows. Surveys were given to teachers post-
demonstration to have students complete and return so the Team could 
gauge the effectiveness of the outreach program.  In addition, the surveys 
allow the Team to determine which demonstrations had the most impact.  
We present the details of this year’s road trip with the results and analysis of 
the survey data.

S79 Melissa Hoffman, Drexel University, and Meredith Woy, Bloom-
burg University, SPS Science Outreach Catalyst Kit
Every year the Society of Physics Students (SPS) produces a Science 
Outreach Catalyst Kit (SOCK) to be used by SPS chapters throughout the 
county to start up or stimulate community engagement. This year the theme 
of the SOCK is “Fabric of the Cosmos”, inspired by the Brian Greene book 

and NOVA documentary of the same name. The Fabric of the Cosmos Kit 
explores the ‘cosmic’ invisible fields of gravity and magnetism. To explore 
systems and phenomenon related to gravity, the SOCK includes a large piece 
of spandex and various sphere of different sizes and densitites. Lessons 
and activities were designed to explore planetary orbits, tidal forces, the 
Roche Limit, and even a simplified explanation of the concept of spacetime. 
To explore different magnetic fields and forces, the SOCK includes seceral 
different types of magnets such as bar magnets and multi-pole magnets. 
These magnets are used with iron filings and plastic boxes to contain 
the filings to visualize and explore the magnetic fields they produce. An 
added bonus, ferrofluid is also included in the kit for further exploration. 
The prepared lessons range from identifying characteristics of iron filing 
patterns around arrangements of magnets, to recording and plotting the 
deflection of a compass needle as a function of the distance of a bar magnet 
and are geared to accomodate a range of grade levels.

S80 Allen Scheie, Grove City College, The Science Committee: Science 
Policy on Capitol Hill
This summer, I worked as an intern with the U.S. House of Representatives 
Committee on Science, Space, and Technology, as a John Mather Public 
Policy Intern. The Science Committee oversees federal science policy, as 
well as NSF, NIST, NASA, and parts of the EPA, the FAA, and the Department 
of Homeland Security. As an intern, I assisted with congressional hearings, 
researched policy initiatives for the committee staff, and built databases. 
A few of the topics I covered this summer included spaceflight policy, 
endangered species policy, drought monitoring, hazardous chemical 
disposal, environmental regulation, and open-access publishing. The 
purpose of this internship was to get physics students involved with 
public policy, to develop both scientists who understand policy as well as 
politicians who understand science. Not only is the federal government is 
one of the largest funders of basic research, but many problems the United 
States faces have technical aspects and it is imperative that politicians 
understand the strengths and weaknesses of the scientific process.

S81 Cabot Zabriskie, West Virginia University, Committee Work: or 
How I Learned to Stop Complaining and Love the Process
Over the course of their career, most American scientists, be it at an 
independent university, government lab, or in the private sector, will at 
some point receive public funding to perform their research. Yet most of 
these individuals have only a vague sense of how their money was originally 
allocated. Sure most may be familiar with the intricacies of NSF, NIST, or any 
one of the agencies making up the alphabet soup of the Federal Government, 
but what about before that, when the money and subsequent directives are 
being allocated to these agencies; in other words what about congress? In an 
effort to better understand this process and to contribute to the reciprocal 
understanding by congress I embarked on a 10 week internship with the 
House Committee on Science, Space, and Technology. In my time with the 
committee I was able to attend multiple hearings and seminars on the Hill 
and see how policies with regard to science are created. From this it was 
evident that no one wished to be viewed as anti-science and that even those 
who are looked upon as very critical are often more critical of the opposing 
side of the aisle than of the actual science itself. In fact the biggest hindrance 
to science in the political setting is the lack of understanding of just what it 
is. This the same problem faced by the general public and the steps toward 
fixing this issue may very well be the same.

S82 Joespeh McPherson, Rhodes College, Frequency dependence of 
ultrasonic backscatter from cancellous bone
Osteoporosis is a degenerative bone disease that causes normally porous 
bone tissue, called cancellous bone, to become even more porous and 
weak. We have proposed that ultrasonic backscatter measurements may 
be sensitive to these changes in bone porosity. Backscatter occurs when 
an ultrasonic pulse interacts with the porous structure of cancellous bone. 
Backscatter signals normally are analyzed by computing the power in some 
portion of the signal. The goal of this study is to analyze the frequency 
dependence of the power. Measurements were performed on 36 cube 
shaped specimens of human and bovine bone using a 5 MHz transducer. 
A Fourier transform was used to obtain a power spectrum from different 
portions of the backscatter signal. The backscatter power was found to 
decrease approximately linearly with frequency. The frequency slope of the 
spectrum demonstrated moderate to good correlations with bone density, 
depending on what portion of the signal was analyzed. We conclude that the 
slope of the backscatter spectrum may be a useful way to detect changes in 
bone density caused by osteoporosis.
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S83 Mark E. Sellers, Rhodes College, An ultrasonic backscatter differ-
ence technique for detecting osteoporosis
Ultrasonic backscatter techniques may offer a useful approach for detecting 
changes in cancellous bone caused by osteoporosis and other diseases. 
Cancellous bone, commonly referred to as “spongy” bone because of its 
sponge-like structure, is found at the end of long bones, joints, and the spine. 
Osteoporosis will cause cancellous bone to lose structural integrity, which 
leads to an increased chance of fracture at the spine, hip, and joints, as 
these areas rely more heavily on cancellous bone for strength. Backscatter 
occurs when ultrasonic signals interact with these microstructures in 
cancellous bone and reflect back to the transducer. The goal of this study 
was to investigate the utility of a backscatter difference technique for bone 
assessment. Measurements were performed on 35 cube shaped specimens 
of human cancellous bone using a 5 MHz broadband transducer. The 
backscatter difference spectrum D(f) was obtained by subtracting power 
spectra (in dB) from two different portions of the same backscatter signal. 
The frequency averaged mean of D(f) demonstrated good correlations with 
density (R= 0.88-0.90). These results suggest that parameters based on the 
frequency averaged mean of the backscatter difference spectrum may be 
useful for bone assessment purposes.

S84 Morgan Smathers, Rhodes College, Optimizing an Ultrasnoic back-
scatter technique for measuring bone density
Osteoporosis affects 10 million Americans. Our study seeks to develop a 
method for measuring bone density using ultrasonic backscatter. Ultrasonic 
backscatter occurs when ultrasonic pulses interact with normally porous 
bone tissue called cancellous bone. Cancellous bone loses density and 
increases porosity as osteoporosis progresses. We hypothesize that 
ultrasonic backscatter is sensitive to these changes in bone density. 
Backscatter signals were acquired from 35 cube-shaped specimens of bone 
prepared from 5 human femurs and one bovine femur. The signals were 
analyzed to determine a parameter called apparent integrated backscatter 
(AIB). AIB represents the frequency averaged backscatter power in a portion 
of the signal chosen by the user. The goal of this study was to determine 
which portion of the signal produces the best correlation of AIB with bone 
density. We found that AIB correlated negatively with density and that the 
correlation improved as later portions of the signal were chosen for analysis. 
We conclude that AIB can detect density changes in bone and that hte 
sensitivity of AIB to density depends on the portion of the signal chosen for 
analysis.

S85 Chuck Stone, Colorado School of Mines, Research Experiences for 
Undergraduates in Renewable Energy
Through its Renewable Energy Materials Research Science and 
Engineering Center (REMRSEC), the Colorado School of Mines (CSM) offers 
undergraduate engineering and science students from around the world the 
opportunity to participate in a Research Experiences for Undergraduates 
(REU) program that focuses on renewable energy.  An interdisciplinary team 
of approximately 40 engineering and science faculty at CSM, as well as staff 
from the Colorado Energy Research Institute and the National Renewable 
Energy Laboratory, mentor students in renewable energy research projects.  
These projects address the performance of next-generation photovoltaic 
devices; microstructural design of composite membranes; hydrogen storage 
in clathrate hydrates; social and ethical implications of climate change, 
renewable energy, sustainability & education; hybrid energy systems for oil 
shale production; and optimizing computational tools for energy science.  
During the REU, students attend weekly technical seminars that span 
photovoltaics, energy storage materials, the role of catalysts in fuel cells, 
computational energy science, and challenges & opportunities with biofuels.  
These technical seminars expose students to a renewable energy curriculum 
that provides them with appropriate depth and breadth in the subject.  
Students demonstrate an appreciation for how and why an advanced degree 
in an engineering or science discipline is beneficial to further advances in 
renewable energy.  Professional development sessions cover Ethics and the 
Responsible Conduct of Research; Learning, Teaching, & Working Across 
Generations; Being a Role Model, Finding a Mentor; Careers in Renewable 
Energy; and Graduate Schools & Fellowship Opportunities.  Student 
"Snapshots" Sessions allow participants to informally share their research 
results in a weekly open-learning environment.
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Graduate Studies in Physics at 
The University of Illinois at Chicago 
 

One of the world’s best young universities 
                                  3rd in the US and 11th worldwide 
                                              on the Times Higher Education of the UK 100 under 50 rankings* 

 
  *http://www.timeshighereducation.co.uk/story.asp?storycode=419908 

UIC Physics Department:  
Faculty:  22 
Graduate students:  88 

Research Areas:  
Atomic, Molecular, and Laser 
Biophysics 
Condensed Matter 
High Energy Nuclear 
High Energy Particle  
Materials 

Application deadline: 
Feb. 15 (international) 
May 15 (domestic) 

Additional information: 
physicsweb.phy.uic.edu/graduate 

Departmental web site: 
www.phy.uic.edu  

Application site: 
grad.uic.edu/cms/?pid=1000018 

Contacts: 
James Nell, Graduate Advisor 
jnell@uic.edu 
(312) 996-3401  
 
David Hofman, Acting Head 
hofman@uic.edu 
(312) 413-2197 

General Information: 
The University of Illinois at Chicago is one of the top 200 
research-funded institutions worldwide, located in the heart of 
a world class city on one of the world’s great lakes.  Chicago 
surrounds the UIC campus, stretching in every direction and 
offering extraordinary cultural and intellectual opportunities.  
 

The largest university in the Chicago area, UIC has over 
27,000 students, 15 colleges, including the nation’s largest 
medical school, and annual research expenditures exceeding 
$330 million.  Students at UIC reflect the international 
character of Chicago, and our student body is recognized 
proudly as one of the nation’s most diverse. 

Departmental Overview: 
World renowned faculty in the UIC Department of Physics 
work in both theoretical and experimental areas and include 
APS, Sloan, SPIE, and RIKEN/BNL Fellows; Distinguished 
Professors; University Scholars; NSF Career award winners; 
teaching excellence award winners; a Buckley prize winner; 
and a member of the National Academy of Sciences.   
 

Physics graduate students are engaged in research programs 
that utilize world-class facilities on the UIC campus including 
the Microphysics Laboratory, the UIC Research Resources 
Center, and the Modern Microscopy Laboratory that includes a 
new $3 million dollar scanning transmission electron 
microscope.  A broad range of research is also carried out at 
the Fermilab and Argonne National Laboratories, located in 
the Chicago area, as well as Brookhaven National Laboratory, 
the National Renewable Energy Laboratory, the Pacific 
Northwest National Laboratory, the Synchrotron Radiation 
Center in Wisconsin, the Institut Laue-Langevin in Grenoble, 
France, and the CERN laboratory near Geneva, Switzerland. 
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post-graduate 
certificate in 

Medical 
Physics

Penn’s Post-Graduate Certificate in Medical Physics offers Physics 
Ph.D.s a gateway to a Medical Physics residency required for 
certification by the American Board of Radiology.  

• Fully accredited by the Commission 
on Accreditation of Medical Physics 
Education Programs (CAMPEP)

• Seven-course curriculum (18 credit 
hours) over two semesters provides 
the specific Medical Physics course 
work required for application to 
a CAMPEP-accredited Medical 
Physics residency

• Cutting-edge equipment and 
facilities at Penn’s Perelman Center 
for Advanced Medicine, including 
the Roberts Proton Therapy Center 

• Hands-on clinical training through 
volunteer and shadowing 
opportunities in the University of 
Pennsylvania Health System

Visit our booth at PhysCon or contact us  
at mmp-info@sas.upenn.edu to learn more.  
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A1 Jordan Guzman, School of Visual Arts & Design, University of Cen-
tral Florida, Nothing Going on Here, Or So It Seems
In this piece, I am responding symbolically to the way we interact with the 
environment, the space and time that surrounds us. Space is often thought of 
as being far away from us; some think only of outer space. However, current 
research informs us that is not so. Although we do not fully understand what 
space is, we are more familiar with it than we realize. In a lonely room, the 
apparent nothingness imposes itself onto every crevice. Matter and space 
constantly interact with each other. From moments of stillness to moments 
of fierce energetic movement, there is more push and pull than we can ever 
fathom.

A2 Glenn A. Marsch, Physics Department, Grove City College, Silos at Sunset
All photos demonstrate physics.  In this image, the cosmic meets the 
countryside as three dairy farm silos are silhouetted by a glorious Western 
Pennsylvania sunset.  Photons trek a million years from the Sun’s core to its 
surface, and then zip across space in just eight minutes, until they interact 
with the Earth and its atmosphere - and with the Earth’s inhabitants.  As 
the Sun’s photons travel through the atmosphere, they interact with the air 
molecules and aerosols by Rayleigh scattering.  Simple geometry demands 
that, at sunset, the photons must travel through an especially-thick layer of 
air.   In this case, higher-energy blue photons are filtered out and the longer-
wavelength orange and red photons penetrate the atmosphere and reach the 
observer’s eye, as in this bucolic scene.

A3 Prajwal Niraula, Saint Peter’s University, Plasma Plume -  Towards 
Freedom
I work with plasma as a part of my research work. When I look at the 
plasma plume that escapes from the end of the glass tube, it evokes a sense 
of freedom. I see a strong parallelism between the liberation I feel when 
learning the rules of the universe I live in, and the freedom argon gets in 
coming out of a pressurized gas cylinder as resplendent plasma, and finally 
dying out in the air as a minority. Thus, I believe my photograph serves as an 
emblem for connecting different world as it signifies bridging the gap of the 
experiments with the experience of the experimenter.

A4 Timothy Rogers, Grove City College, Violin
The modern violin is a product of more than five hundred years of 
innovative craftsmanship, artistic creativity, and a masterful use of acoustical 
physics. Its all-too-familiar sound is essentially the result of a standing 
wave propagating from the string, through the violin’s body and into the air 
around it. While simple enough in principle, the factors that shape each note 
are both numerous and complex.  If you were to sprinkle sand on the back 
of a violin and observe it as the violin is played, you might notice a complex 
pattern of lines emerging. These represent specific sets of overtones (integer 
multiples of the fundamental frequency generated by bowing the string), 
and are unique to each violin. Physicists seek to analyze these patterns 
in order to understand why some violins produce different sounds than 
others, and come up with models to assist violin-makers in their craft.  The 
violin-maker’s primary goal is one of combining aesthetic beauty with finely 
tuned functionality. For centuries, this task has been left to the maker alone. 
Now equipped with modern day technology, physicists work alongside with 
artists to further enrich the world of music.

A5 Gary White, National Science Foundation/AIP/SPS, Solidarity
Sisters and brothers are often connected in remarkable ways--to each 
other, and to their parents, to whom they provide occasional bridges into 
the foreign world of the next generation. This photograph shows siblings 
Phoebe and Toby White outside Carlsbad Caverns in New Mexico in summer 
of 2001.

A6 Patience Welch, University of Central Florida, Uncertainty

A7 Alea de Bengson, University of Central Florida, Untitled

A8 Lauren Dallachiesa, Physics, Grove City College, Water Droplet on a 
Blade of Grass a colored pencil drawing
A water droplet is hanging from a blade of grass. The sphere-like droplet 
clings to the tip of the piece of grass. More grass (unseen because of the 
out of focus background) is reflected in the water. Light passes through the 
droplet, but refraction causes the light to be bent and the reflected image of 
the other blades of grass to be bent.

A9 Sarah Rozman, University of Central Florida, Organized Chaos
In this painting I attempted to create a sense of chaos, and I incorporated 
birds because of their natural built-in sonar systems. Birds almost never 
collide with each other, despite their quick speeds and sudden changes in 
movement. There is a theory that relates to the process of Synaesthesia, a 
human condition that blurs senses so that a person can hear colors, taste 
a smell, or visually see music. According to this theory, birds in flight sense 
one another’s closeness (by eyesight) and read the signals as a form of 
touch. Birds read their personal “sonar” and thus, avoid colliding with one 
another. Art involves problem solving just like any scientific process. With 
this knowledge, I created a “negative” space filled with birds of all breeds, 
flying about the canvas in an organized chaos. The process in creating 
this composition was all about trial and error. Although I had thoroughly 
researched and mapped out my ideas, parts of my image were not working 
out as planned. I had to use problem solving to make the painting come 
together. Just as a scientist undergoes an experiment, with art it’s all about 
the process and, in the end, the finished conclusion.

A10 Gary White, Nat'l Science Foundation/AIP/SPS, Emergence/Erosion
Emergence and erosion are juxtaposed, and competing, at the edge of the 
Grand Canyon in this brief moment captured on family vacation in summer 
of 2001. The light emitted and captured with a shutter speed measured 
in milliseconds, and re-rendered here, hints at much vaster time scales, 
though. For example, one might say that the tree emerges comparatively 
slowly, enduring the ravages of the seasons, taking billions of those shutter-
speed intervals to achieve its dominance over the terrain. One might go a 
step further and argue that the tree sprouts up in a flash, perhaps in a time 
only about a billionth of the age of the nearby eroded rocks. Nature seems 
to prefer both time and space to be remarkably empty, punctuated with the 
rare delta-function-like eruption... very cool.

A11 Heidi Baumgartner, MIT Physics, Singing Lightning
This Tesla coil creates over a quarter million volts using a dual-resonant 
design. It plays music by modulating the spark at audio frequencies.

A12 Rashad Baiyasi, Department of Physics, Saginaw Valley State 
University, The Tutor
In the undergraduate collegiate setting, physics is a subject not only taken 
by those who have a passion for it. Many students only take general physics 
to earn required credits. As a physics tutor, it is my job to guide students 
through the process of understanding and predicting the phenomena which 
surround us. Although challenging at times, I make it my personal goal to 
pass my love of physics on to the students I work with.

A13 Natalia Guerrero, Department of Physics, Massachusetts Institute 
of Technology, Daylight
It is sometimes the simplest effect, well-understood for centuries, that 
creates the most wonder. Rediscovered again and again, the results are each 
time fascinating not only because they are surprising and beautiful, but 
also because the individual has found them herself. A mirror, coincidentally 
angled, projected an image of the outside world onto my dorm room wall, 
and sparked my curiosity in how light works. I decided to make my room 
into a camera obscura, literally a “darkened chamber,” covering up my 
window with posterboard and cutting from it a small aperture. Even though 
it was the middle of the night, I could see dim lights from the buildings 
outside my window. I dragged my friends into my room to see the fast-
moving lights of cars as they flitted across my walls like shooting stars. As 
my weekend project evolved in its presentability, I showed them again one 
afternoon the living pictures projected onto a piece of cardboard and then, 
a few days later, illuminating a hanging paper screen. I have never been one 
to hide my enthusiasm for my interests and, with this project, I could share 
with others my passion and curiosity for this beautiful natural phenomenon.

A14 Glenn A. Marsch, Physics Dept., Grove City College, Three Rotations
A toy shaped like a little windmill has five LEDs on each blade, and 
each blade has lights of different colors.  The blades turn and the lights 
blink on and off with different frequencies. A century ago, this simple 
toy would have been a sci-fi technological marvel.  While the concept of 
electroluminescence goes back to the first decade of the twentieth century, 
the first visible light diode, which gave off a weak red light, was developed 
in 1962 and cost a few hundred dollars.  In the mid-2000s, this toy was a 
freebie giveaway at a science conference! I identified three types of angular 
motion that this windmill light toy is undergoing.  First, the whole gadget 
is dangling by a long string, so its right-to-left motion is that of a simple 
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pendulum, with gravity supplying the torque.  Then, there’s torsion in 
the string, which is unraveling, so the whole toy is twisting.  And, finally, 
the blades of the whirligig are turning, so the lights are spinning. Can you 
tell exactly what time I acquired this photograph? This photograph is 
featured in The Physics Classroom Flickr Group at www.flickr.com/photos/
sphericalbull/6297117070/in/pool-thephysicsclassroom/

A15 Glenn A. Marsch, Physics Department, Grove City College, Into the 
Heart of a Supercell
Literally showing Sturm und Drang, this photo shows the spectacular 
violence of a supercell thunderstorm.  Over its lifetime, a supercell 
thunderstorm generates more energy (> 20 kilotons TNT equivalent) 
than that liberated by an atomic bomb. On a basic level, the lightning may 
demonstrate the triboelectric effect, or electrical charging by friction, 
as the violent convection cells in a thunderhead rub electrons off ice 
crystals and water droplets in the cloud.  This charge builds up, and if the 
electric field surpasses the dielectric strength of air (~ 3x106 V/m), an 
explosive discharge occurs across regions of high potential difference and 
the molecules of air break down and ionize.  But this is a very simplistic 
explanation, and fulminologists still have much to learn about lightning and 
the physics of supercell weather.

A16 Glenn A. Marsch, Physics Department, Grove City College, Pirouette
Ice Faeries seem to spin on the ground on a frigid morning at about 15-
18 degrees Fahrenheit.  The ice crystals grew radially from tiny sticks 
projecting out of frozen mud puddles.  Optically darker areas of the ground 
appeared to promote better formation of the crystals. Unlike the more 
common `frost flowers’ I have seen, these ice formations were not extruded 
from the sticks, but were true ice crystals that look like hoarfrost, and yet 
there was no significant frost anywhere else that morning.  A model for 
the development of these elegant ice crystals is that water wicked up by 
capillary action through these little porous wooden sticks, saturating them.  
A slight wind might have gently evaporated the water from these sticks and 
the surrounding mud puddle, and the water then formed ice crystals directly 
from the vapor phase onto nucleation centers on the twigs.

A17 Christopher Frye, Departments of Physics & Art, University of 
Central Florida, Particle Detection in the Search for New Matter
Christopher Frye has analyzed data from a particle detector inside the Large 
Hadron Collider to develop methods of identifying electrons in collisions. His 

research plays a role in physicists’ search for new particles such as the Higgs 
boson. Upon collaborating with Christopher and learning about his research, 
Emily Daniels set out to capture in one piece the numerous aspects that are 
involved in the physics explorations at the Large Hadron Collider. Drawing 
from the past, she used an image of the historical bubble chamber detection 
of particle collisions as a background laying the foundation for modern day 
experimentation.  Shown as a result of the collision is Cerenkov radiation, a 
process that is critical in the detection of particles in Christopher’s research. 
Both collaborators aimed to show the event of a collision itself to give a 
general audience a visual representation of concepts overlooked by many as 
nothing but abstract formulas and theories.

A18 Olivia Hanna, Physics, Colorado State University, Infinite Beauty
When I first learned about the Dirac delta function, I thought it was so 
abstract and beautiful that I have wanted to create an art project about it 
ever since. The math behind the integration is quite simple, but the physical 
idea associated with it is impressively complicated. As I understand it, the 
Dirac delta function is a generalized function that equals zero everywhere 
except at zero, where it has a total area of one. It is commonly pictured as an 
infinitely thin, high spike at the origin and physically represents a point mass 
or point charge. How could that not be aesthetically pleasing?

A19 Nicholas Lopez-Canelas, Physics Department, Marquette Univer-
sity, The Lagoon Nebula
I took this image with a deep space telescope a few years ago. It has been 
slightly modified to have a more exciting appearance to go along with the 
theme. There are many reasons why some people chose to pioneer new 
frontiers. One of the chief reasons is the sense of excitement that comes from 
knowing that beyond that frontier lays interesting and amazing phenomena. 
It is my hope that this image can help inspire people to move towards that 
frontier, especially since people seem to be caring less and less about the 
mystery of space. This image can still remind us how there is so much out 
there in space and most of it is yet to be discovered.

A20 Glenn A. Marsch, Physics Department, Grove City College, Triple Suns
Is this a panorama from an alien planet, which is orbiting, somehow, a triple 
star system? No, it’s just good ol’ Sol, its light reflected and refracted as the 
light rays go through my double-paned glass door going to the back deck of 
my house. I observed three images of the sun emerging from the outer glass 
pane just before I took the photo.
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The Industrial Internship Program at the University of Oregon

Earn a Master’s Degree 
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