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National Society of Black Physicists
President’s Office

February 25, 2015
Dear NSBP2015 Participant,
I am delighted to welcome you to the National Society of Black Physicists 2015 Annual
Conference held at the Hilton Baltimore in Baltimore, Maryland from February 25-28, 2015. The
conference is co-organized in partnership with Associated Universities, Inc. and co-sponsored
primarily by the National Science Foundation.
In 2014, the NSBP defined “Re-visioning the future of Scientific Leadership” as the
theme for its 2015 Annual Conference. The physics – and scientific – community has always
been at the forefront of revolutionary discoveries that have significantly impacted our
understanding of the universe and transformed public life through unique technological
breakthroughs. We believe that in order for the American scientific community to continue down
a positive path of growth, we must revise and alter the current path of scientific leadership. Our
future looks bright and we are optimistic that through many ongoing and new initiatives, we are
heading in the positive direction to make substantial changes in the way people will look at
physics.
The National Society of Black Physicists 2015 Annual Conference brings together a
broad range of experts in multiple fields of physics (astronomy, astrophysics, biophysics,
condensed matter and materials, physics, high energy ... and more). The conference is known as
the largest academic meeting of minority physicists in the United States and we anticipate +600
participants this year. The Program Committee has provided a vast forum for everyone to
interact, enable and expand partnerships through its three full days of scientific and educational
sessions, exhibitions, and interactive networking opportunities. Everyone is encouraged to join
and be actively involved in the planning and/or execution of any current or forthcoming NSBP
initiatives.
We welcome you and appreciate your participation to the NSBP2015 Annual Conference. We
are looking forward to meeting you in Baltimore!
Paul Gueye
NSBP, President

NATIONAL SOCIETY OF BLACK PHYSICISTS

3033 WILSON BOULEVARD, SUITE 700

ARLINGTON VA 22201
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Dear Colleagues:
On behalf of the Program Committee of the National Society of Black Physicists (NSBP), Associated
Universities, Inc. (AUI) welcomes you to the 2015 Annual Conference of the National Society of
Black Physicists “Re-Visioning the Future of Scientific Leadership”.
This Annual Conference brings together a broad range of experts in multiple fields of physics and is
one of the largest academic meetings of minority physicists in the United States. This conference
will present a unique opportunity for evaluating the needs of minority physicists and promote
professional well-being within the international scientific community and the society at large.
We are pleased to announce that all our keynote speakers: William Phillips, Ph.D., Ronald Mallet,
Ph. D, Aziza Baccouche, Ph. D., DeVan Hankerson, Hakeem Oluseyi, Ph.D., and Dione Rossiter will
engage during various plenary sessions for the four day conference. We encourage you to participate
in scientific sessions, and interact with colleagues from around the country. We gratefully
acknowledge the support of the National Science Foundation.
We look forward to seeing you in Baltimore, Maryland on February 25 - 28, 2015.
Warmest regards,

John Mester
Vice President for Science and Programs
Associated Universities, Inc.
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NSBP Board of Directors
PRESIDENT

INDUSTRY & CORPORATE OFFICER

Dr. Paul Gueye
Hampton University

Dr. Eric Sheppard
Hampton University

TREASURER

FINANCIAL SECRETARY

Dr. Byron Freelon
Argonne National Lab

Dr. Daniel Smith
South Carolina State University

ADMINISTRATIVE EXECUTIVE OFFICER
Ms. Samaiyah Farid
University of Alabama-Huntsville/Vanderbilt University
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NSBP Committees

Program Workshops

Pre-College Programs: Marcus Alfred (Chair)

NSBP/NRAO NAC with Kartik Seth (Chair)

Women In Physics I-II: Erica Morgan (Co-Chair), Jamie
Valentine (Co-Chair)

SPS Career Workshop I-II-III: Kendra Redmond

International Affairs: Charles McGruder (Chair)

Phyntegrating
I: Peter Agbakpe (Co-Chair ), Elena Kuchina (Co-Chair)
II: Monique Howard (Chair)

NSBP Physics Sections
ASTRO: Dara Norman (Chair)
AMO: Wendell Hill (Chair)
CBP: Marta Dark (Chair)
CMMP: Nadya Mason (Chair)
CGR: Chanda Prescod-Weinstein (Chair)
EPSS: Solomon Bililign (Chair)
FPP: Kyron Williams (Co-Chair), Ed Thomas (Co-Chair)
ICP: Eric Sheppard (Chair)
MCP: Roscoe Giles (Chair)

(Co-Chair), Sean Bentley (Co-Chair)

•
•

NSBP/AAS: Dara Norman (Chair)
NSBP/NOOA-NASA: Wendy Hinton (Chair)
Geant4 I-II-III: Joseph Perl (Chair)
IT Workshop I-II: Trina Coleman (Chair)
GradMap I-II-III: Katie Jameson (Chair)
NPP
I: Bill Lynch
II: Paul Gueye

•
•

P-Cube: Latosha Davis-Brown (Chair)

MED: Christopher Njeh (Chair)

Leadership Development: Sheryl Brannon, CMP, MBA (Chair)

NPP: Dave Ernst (Co-Chair)

QM Workshop: Juan Burciaga (Chair)

POP: Elaine Lalane (Chair)
PER: Juan Burciaga (Chair)

NSBP Outreach Program: Samaiyah Farid (Co-Chair), Tim
Spuck (Co-Chair)

Other Sessions

LIGO Workshop: Gregory Harry (Chair)

DoE Laboratories: Shirley Kendall (Chair)
Students Focus Group: Sharon Fries-Britt (Co-Chair),
Alberto Cabrera (Co-Chair)

Accelerator Workshop: Paul Gueye (Chair)
Moving Ideas to the Market Place: Gregory Williams (Chair)
Grit & Sisu: Edmund Bertschinger (Chair)

Foreign Governments: Ebony Majeed (Chair)
Nuclear Security and Science Policy: Bethany Goldblum
(Co-Chair), Erika Suzuki (Co-Chair)
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Conference Partners

Conference Sponsors

DOE DISCLAIMER
Acknowledgment: “This material is based upon work supported by the Department of Energy National Nuclear Security Administration under Award
Number(s) DENA0000979”
Disclaimer: “This report was prepared as an account of work sponsored by an agency of the United States Government. Neither the United States Government
nor any agency thereof, nor any of their employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily constitute
or imply its endorsement, recommendation, or favoring by the United States Government or any agency thereof. The views and opinions of authors expressed
herein do not necessarily state or reflect those of the United States Government or any agency thereof.”

2015 Conference of the National Society of Black Physicists

5

Agenda At-A-Glance
Tuesday • February 24, 2015
Science Ambassador K-12 Outreach – Off-Site Event

All Day

Wednesday • February 25, 2015
Ballroom 9

Ballroom 12

Ballroom 10

Carroll A & B

Ballroom 11

Paca

Tubman A

Tubman B

SECTION CHAIRS MEETINGS
01:00PM – 02:00PM

ACOU
Section

ASTRO
Section

AMO
Section

CBP Section

FPP Section

EPSS Section

CGR Section

02:00PM – 03:00PM

EPSS
Section

CMMP
Section

POP
Section

PER Section

HEA Section

MCP Section

HPE Section

03:00PM – 04:00PM

IPC
Committee

WIP
Committee

IA
Committee

04:00PM – 05:00PM

NSBP Board/All Committee and Section Chairs Joint Meeting (Holiday 1 & 2)

05:00PM – 09:00PM

Poster Setup (Key Ballroom South Foyer)

07:00PM – 09:00PM

Opening Reception/Exhibits Open (Key Ballroom and South Foyer)

MED Section
NPP Section

Thursday • February 26, 2015
Ballroom 9

Ballroom 12

Ballroom 10

07:30AM – 08:30AM
08:30AM – 10:00AM

Carroll A-B

Ballroom 11

Paca

Tubman A

Tubman B

DoE
Laboratories

Open

Students
Focus Group
Interview

Breakfast On Own
Foreign
Government

POP I

CBP I

ASTRO I

CMMP I

10:00AM – 11:30AM

Coffee Break/Poster Review/Exhibits Open (Key Ballroom and South Foyer)

10:30AM – 11:30AM

Poster Judging – Part 1 (Key Ballroom South Foyer)

11:30AM – 12:00PM

Free Time

12:00PM – 02:00PM

Luncheon/Keynote Speaker (William D. Phillips, PhD – NIST – 1997 Nobel Laureate in Physics
(Key Ballroom 7 – 8)

02:00PM – 03:30PM

INT I

AMO I

03:30PM – 04:00PM

IPC

ASTRO II

CMMP II

FPP I

Open

Students
Focus Group
Interview

Coffee Break/Poster Review/Exhibits Open (Key Ballroom and South Foyer)

04:00PM – 05:30PM

INT II

AMO II

MCP I

ASTRO III

PER I
Research

Nuclear
Security
and Science
Policy

Open

Students
Focus Group
Interview

05:30PM – 06:30PM

SPS Career
Workshop I

INT III

PHYntegrating
Session I

NSBP/AAS
Session

NSBP
NOOA/NASA

Geant4
Workshop I

IT
Workshop I

GradMap I

07:00PM – 09:00PM
09:00PM – 10:00PM
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Dinner/Keynote Speaker (Ronald L. Mallett, PhD – University of Connecticut) (Key Ballroom 7 – 8)
Informal
Sessions

Informal
Sessions

Informal
Sessions

Informal
Sessions

Informal
Sessions
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Informal
Sessions

Informal
Sessions

Informal
Sessions

Friday • February 27, 2015
Ballroom 9

Ballroom 12

Ballroom 10

Carroll A-B

07:30AM – 08:30AM
08:30AM – 10:00AM

Ballroom 11

Paca

Tubman A

Tubman B

FPP II

PER I

Students
Focus Group
Interview

Breakfast On Own
MED I

PER II

Open

EPSS I
Geophysics

CGR I

10:00AM – 11:30AM

Coffee Break/Poster Review/Exhibits Open (Key Ballroom and South Foyer)

10:30AM – 11:30AM

Poster Judging – Part 2 (Key Ballroom South Foyer)

11:30AM – 12:00PM

Free Time

12:00PM – 02:00PM

Luncheon/Multi-Agencies – Panel Discussion (Moderator: Deborah Jackson, NSF) (Key Ballroom 7 – 8)

02:00PM – 03:30PM

MED II

03:30PM – 04:00PM

PER III

NPP II
NSCL/FRIB

Women
In Physics
(WIP) I

Open

Students
Focus Group
Interview

Coffee Break/ Poster Review / Exhibits Open (Key Ballroom and South Foyer)

04:00PM – 05:30PM

MED III

05:30PM – 06:30PM

SPS Career
Workshop II

PER IV
NPP III
NSBP/AAPT Accelerators
NSBP/NAC

PHYntegrating
Session II

07:00PM – 09:00PM
09:00PM – 10:00PM

EPSS II
Atmospheric

CGR II

CGR III

EPSS III
Climate

Women
In Physics
(WIP) II

Open

Students
Focus Group
Interview

Leadership
Development

QM
Workshop

Geant4
Workshop II

IT
Workshop II

GradMap II

Informal
Sessions

Informal
Sessions

Informal
Sessions

Paca

Tubman A

Tubman B

Dinner On Your Own
Informal
Sessions

Grit & SISU

Informal
Sessions

Informal
Sessions

Informal
Sessions

Saturday • February 28, 2015
Ruth

Johnson A-B

Latrobe

07:30AM – 08:30AM
08:30AM – 10:00AM

Peale A-C

Breakfast On Own
PER IV
Poster Session – Holiday Room (Holiday 1 – 3)

10:00AM – 10:30AM
10:30AM – 12:00PM

Carroll A-B

Coffee Break/Poster Review – Holiday Room (Holiday 1 – 3)
ASTRO IV
Poster Session – Holiday Room (Holiday 1 – 3)

12:00PM – 02:00PM

Luncheon/Panel Discussion (Physicists in the Media) (Holiday Ballroom 4 – 6)

02:00PM – 02:30PM

Conference Group Picture

02:30PM – 04:00PM

Moving
Ideas to the SPS Career
Marketplace Workshop III
Corning, Inc

P-Cube
Workshop

NSBP
Outreach
Programs

Accelerator
Workshop

Geant4
Workshop III

LIGO
Workshop

04:00PM – 04:30PM

Coffee Break/Poster Review – Holiday Room (Holiday 1 – 3)

04:30PM – 06:00PM

NSBP Business Meeting (Peale A – C)

06:00PM – 07:00PM

Free Time

07:00PM – 09:00PM

Closing Banquet/Awards/Tribute Session (R. Mikens) (Holiday Ballroom 4 – 6)

09:00PM – 02:00AM

Evening in Baltimore on your own

GradMap III
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Welcome To Baltimore
HISTORIC, HIP AND TRENDY NEIGHBORHOODS
From historic Federal Hill to Fell’s Point, Harbor East to
Mount Vernon, Little Italy to Hampden, Canton to the
Station North, Bromo Tower and Highlandtown arts
and entertainment districts, this intriguing and colorful
neighborhoods serve up great food, stories from the
past, fascinating things to do and see and a world of
unique shopping.

INNER HARBOR – THE HEART OF THE
“CONVENTION COMMUNITY”
Its shining jewel, the Inner Harbor, is surrounded by
renowned attractions, a variety of restaurants, unique
shopping, first-class hotels and the Baltimore Visitor Center.
It’s all within a quick walk – or as we say, “just two feet away”
– from the Baltimore Convention Center.

CONFERENCE STAFF
Sheryl J. Brannon, MBA, CMP
Strategic and Conference Management Strategist
Strategic Partnerships International, LLC
Office: 240-432-5271
Email: sbrannon@spi-meetings.com

Registration Desk and Exhibit Hours
DAILY REGISTRATION HOURS:
Wednesday, February 25 .............2:00pm – 8:00pm
Thursday, February 26 ..................7:30am – 6:00pm
Friday, February 27 .........................7:30am – 6:00pm
Saturday, February 28 ..................7:30am – 6:00pm

DAILY EXHIBITOR SCHEDULE
Exhibitor and Recruiter Move-In ... Wednesday
February 25, 2015
4:00pm – 7:00pm

Coffee Break/Exhibit Open .......... 3:30pm – 4:00pm
Exhibit Hall
(Exhibitors should be
at their booths for
attendee opportunity)
Show Hours ............................................... Friday
February 27, 2015
9:00am – 5:00pm
Coffee Break/Exhibit Open .......... 10:00am – 11:30am
Exhibit Hall
(Exhibitors should be
at their booths for
attendee opportunity)
Coffee Break/Exhibit Open .......... 3:30pm – 4:00pm
Exhibit Hall
(Exhibitors should be
at their booths for
attendee opportunity)
Exhibitor and Recruiter ..................... Friday
Move-Out & Breakdown
February 27, 2015
5:00pm – 8:00pm

Internet Connection
The conference has negotiated complimentary Internet
connection in your hotel room. You will receive the
connection information upon check-in.

Food & Beverage Outlets
Breakfast is not available at the conference this year.
However, the hotel has two locations on property to provide
breakfast opportunities:

COFFEE BEAN AND TEA LEAF
Hours of Operations .......................6:00am – 2:00pm (Mon-Sun)

Opening Reception .............................. Wednesday
February 25, 2015
7:00pm – 9:00pm
Exhibit Hall
(Exhibitors should be
at their booths for
attendee opportunity)

BREAKFAST BUFFET AND PLATED

Show Hours ............................................... Thursday
February 26, 2015
9:00am – 5:00pm

Diamond Tavern & Bar ..................6:30am – 10:00pm
In Room Dining .................................6:30am – 11:00pm
Executive Lounge ............................6:30am – 10:00pm
Fitness Center/Indoor Pool ........5:00am – 10:00pm
Lobby Bar............................................5:00pm – 11:00pm
Lobby Gift Shop ...............................7:00am – 10:00pm
UPS Store 2nd Floor .....................7:00am – 6:00pm (Mon-Fri)

Coffee Break/Exhibit Open ....... 10:00am – 11:30am
Exhibit Hall
(Exhibitors should be
at their booths for
attendee opportunity)
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Diamond Tavern connected to hotel
Breakfast ............................................6:30am – 10:00am
Lunch ...................................................11:00am – 3:00pm
Dinner ..................................................3:00pm – 10:00pm

OUTLETS
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UPS Store 2nd Floor.......................10:00am – 2:00pm (Sun)
UPS Store 24hr Internet Access for Guests

RESTAURANTS
Onsite: Jimmy John’s Subs
Walking distance:
Frank & Nic’s
Luna del Sea
Sullivan’s Steakhouse
Kona Grill
P.F Chang’s

Cheesecake Factory
The Capital Grill
M & S Grill
Phillip’s Seafood

For more information on local restaurants & City visit
www.baltimore.org

Hotel Policies
The hotel’s check-in time is 4:00pm; checkout is 12:00pm.
If you need to cancel your reservation, you must do so
72 hours before your scheduled date of arrival to avoid
incurring penalties (one night’s room and tax billed to your
credit card). Please contact the hotel directly to cancel
your reservations.

Upon arrival proceed to the outside curb and contact
the SuperShuttle representative. After hours, call
1-800-258-3826 and press 1 for dispatch or
2 for reservations.

BALTIMORE/WASHINGTON INTERNATIONAL
THURGOOD MARSHALL AIRPORT (BWI)
Host Hotel is 10 miles from the Airport
Estimated One Way Fee – $13

RONALD REAGAN WASHINGTON NATIONAL
AIRPORT (DCA)
Host Hotel is 41 miles from the Airport
Estimated One Way Fee – $115

Taxi
Approximate costs from local airports to the Hilton
Baltimore Hotel are listed below and may be subject
to change:

BALTIMORE/WASHINGTON INTERNATIONAL
THURGOOD MARSHALL AIRPORT (BWI)
One-way approximate cost to the hotel: $25

Lost Found
Go to the front desk of the hotel and someone will check
with security for any lost items.

Health Information

RONALD REAGAN WASHINGTON NATIONAL
AIRPORT (DCA)
One-way approximate cost to the hotel: $140

Metro Rail (Subway)

LOCAL HOSPITALS

IMPORTANT TELEPHONE NUMBERS

University of Maryland Hospital
22 S. Greene Street
Mercy Medical Center
301 St. Paul Street

Light Rail ..............................................410-539-5000
Toll-Free ...............................................866-RIDE-MTA (743-3682)
TTY .........................................................410-539-3497
Mobility.................................................410-764-8181
MTA Police (24/7) ...........................410-454-7720
http://www.mta.maryland.gov

RITE AID 24 HOURS PHARMACY
205 W. Chase Street, Baltimore, MD 21202
410-752-4473

DIRECTION TO HILTON BALTIMORE HOTEL FROM
BWI AIRPORT

Parking

http://mta.maryland.gov/light-rail
From Baltimore/Washington International
Thurgood Marshall Airport
Take BWI AIRPORT Light RAIL
Take Light Rail North Bound Towards Hunt Valley:
Approximately 28 min (11 stops)
Take To Convention Center / PRATT Street
Hotel is one block away

On-Site Self Parking .......................$28 daily
Valet Parking......................................$40 daily

Transportation Information
CHARM CITY CIRCULATOR
Fast, Friendly, and Free Transportation
The Orange Line: West Pratt St. stop located at
Hotel front door. Ride 2.5 blocks to Inner Harbor.
www.charmcitycirculator.com

Light Rail Service

AIRPORT SHUTTLE
SuperShuttle door-to-door service is available at the Airport.
Shuttles operate on a shared ride-on demand basis. For
information, call 1-800-BLUEVAN or go to
www.supershuttle.com.

Frequency ...........................................10 – 30 minutes
Fares ...................................................... $1.60 one-way
$3.20 round trip,
$3.50 Day Pass
Hours ..................................................... 5:00am – 11:00pm (Mon-Fri)
6:00am – 11:00pm (Sat)
11:00am – 7:00pm (Sun)

2015 Conference of the National Society of Black Physicists
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U.S. Department of Energy (DOE) National Laboratory Complex
A Powerhouse of Science — Technology — Engineering — Mathematics

SUPPORTING THE 2015

National Society of
Black Physicists Conference

Join us at the DOE workshop to hear about exciting research
being conducted at our laboratories across the nation
Be sure to stop by the DOE Laboratory Career Fair Booths:
#301, #303, #305

Keynote Speakers
William Phillips, Ph.D. • Keynote Speaker
KEYNOTE LUNCHEON

a Reality” has been translated into Korean, Chinese, and
Japanese. Award-winning filmmaker Spike Lee has written a
script for a feature film of the memoir.

Thursday, February 26, 12:00pm – 2:00pm
Joint Quantum Institute, National Institute of Standards and
Technology and University of Maryland
1997 Nobel Laureate in Physics
William D. Phillips received his Ph.D.
from MIT in 1976 and after two years
as a Chaim Weizmann postdoctoral
fellow at MIT, he joined the
National Institute of Standards and
Technology in 1978. He is currently
the leader of the Laser Cooling and
Trapping Group of NIST’s Physical
Measurement Laboratory, and a
Distinguished University Professor at the University of
Maryland. He is a Fellow of the Joint Quantum Institute, at
NIST and the University of Maryland. Dr. Phillips’s research
group studies the physics of ultracold atomic gases. In
1997, Dr. Phillips shared the Nobel Prize in Physics “for
development of methods to cool and trap atoms with
laser light.”

Ronald Mallet, Ph.D. • Keynote Speaker

MULTI-AGENCIES – PANEL DISCUSSION
Moderator: Deborah Jackson (NSF)
Friday, February 27, 12:00pm – 2:00pm
This session will feature high-level representatives from the
US Federal Agencies to discuss broadening participation in
STEM, and physics and astronomy in particular, and ways to
collaborate with organizations such as NSBP.
Speakers: Mary Galvin-Donoguhe, NSF,
DMR Division Director
Jo Handelsman, OSTP Director of Science
Deborah Jackson, NSF, Division of Engineering
Education and Centers
Willie May, NIST, Director
James Ulvestad, NSF, AST Division Director

Aziza Baccouche, Ph.D. • Keynote & Moderator
PHYSICISTS IN THE MEDIA
Saturday, February 28, 12:00pm – 2:00pm
AZIZA Productions
Founder President & CEO

KEYNOTE DINNER
Thursday, February 26, 7:00pm – 9:00pm
University of Connecticut
Research Professor Of Physics
Professor Ronald L. Mallett
received his B.S., M.S. and Ph.D. in
physics from the Pennsylvania State
University. He worked for United
Technologies from 1973-5, and in
1975 joined the physics faculty at the
University of Connecticut in Storrs
where he is currently a research
professor of physics. Professor
Mallett has published numerous papers on black holes
and cosmology in professional journals. His breakthrough
research on time travel has been featured extensively in the
media around the world, including print media such as New
Scientist, the Village Voice, the Boston Globe, Rolling Stone
magazine and The Wall Street Journal, and broadcast media
such as NPR’s This American Life, the History Channel, the
National Geographic Channel, the Science Channel, ABC’s
Good Morning America and NBC’s Today Show.
Professor Mallett’s recently published memoir “Time
Traveler: A Scientist’s Personal Mission to Make Time Travel

Dr. Aziza Baccouche, aka Dr. Z, is a
physicist by training and currently
works as a science media producer in
affiliation with AZIZA Productions, a
science media production company
she established in the year 2000.
She has always been interested in
communicating science to the lay
public through television.
While working on her Ph.D. in theoretical nuclear physics
at the University of Maryland at College Park, Baccouche
received a Mass Media Science & Engineering fellowship
from the American Association for the Advancement of
Science (AAAS) and was assigned to CNN’s science and
technology unit in Atlanta Georgia. During her fellowship,
she gained hands-on experience producing science news
video segments which aired on CNN’s newscasts. This
experience launched her career as a TV science producer
and on-air correspondent.
Subsequent to her AAAS fellowship, Baccouche continued
to produce science news segments for CNN based out of
its Washington bureau on a freelance basis for a couple
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additional years. During this time, she had the opportunity
to produce a short motivational documentary film that
aired on CNN in the year 2000 and seen by k-12 students
in the classroom throughout the United States. Titled The
Changing Face & Image of Science & Engineering, this short
film profiled six dynamic young African-American scientists.

Studies Fellow. She is currently a member of the Federal
Communications Bar Association and co-chair of the
consumer advocacy organization Communications
Consumers United. DeVan received her B.A. from Vassar
College and her Master’s in Public Policy, from The
Middlebury Institute of International Studies at Monterey.

After receiving her doctorate in physics in 2002, Baccouche
became a regular science producer and correspondent for
Evening Exchange on Howard University Television, a PBS
affiliate station. Hosted by veteran Washington DC journalist
Kojo Nnamdi, Baccouche helped stimulate the on-air
roundtable discussions with experts, and also produced five
to ten minute-long video segments, which were broadcast
before the roundtable discussions. Stories she produced
include discussions regarding the benefits and drawbacks
of genetically modified foods and the significance of the
human genome project, among others.

Hakeem Oluseyi, Ph.D. • Keynote & Panelist

As president and CEO of AZIZA Productions, Baccouche
spends most of her time running the day-to-day
operations of her company and takes an active role in her
company’s productions.
Baccouche is currently producing a personal television
documentary titled “Seeking Vision.” Through this film,
she hopes to change the general public’s perception and
attitudes about the abilities of blind people like her.

DeVan Hankerson • Keynote & Panelist
PHYSICISTS IN THE MEDIA
Saturday, February 28, 12:00pm – 2:00pm
Minority Media and Telecommunications Council (MMTC)
Research Director
DeVan Hankerson, Research
Director at MMTC specializes
in industry analysis and the
application of economics to public
policy, particularly as it relates
to telecommunications networks
and information services. DeVan’s
background is in regulatory
economics, trade policy, competition
and technology policy. Prior to joining MMTC, DeVan served
as an Economic Research Associate for the government
of the United Arab Emirates in the Dubai Chamber of
Commerce’s Economic Research Department. DeVan
has been active as a media and technology consultant
for private, non-profit and academic institutions for the
past 12 years. Before coming to MMTC, DeVan was a
U.S. Department of Education Foreign Language Area
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PHYSICISTS IN THE MEDIA
Saturday, February 28, 12:00pm – 2:00pm
Florida Institute of Technology
Associate Professor of Physics & Space Sciences
Dr. Oluseyi currently leads a
research group at FIT that hacks
stars to understand the fundamental
interactions of plasmas and
electromagnetic fields and that
investigates Galactic structure and
formation by using the techniques
of big data astroinformatics and
high-performance computing applied to survey data. Most
recently, he has begun working with the 100 Year Starship
Project to help lay the groundwork in preparation for the
first human mission to a nearby star system.
Communicating the scientific process and the results of
modern science to students and the public in the U.S. and
around the world is one of his passions.
He has hosted and co-hosted on the following television
network shows:

•

Science Channel: Outrageous Acts of Science, How the
Universe Works, Alien Encounters, Strip the Cosmos, and
NASA’s Unexplained Files.

•
•
•

Discovery International: Deadly Dilemmas and You Have
Been Warned.
National Geographic: Evacuate Earth and its follow-up
series How to Survive the End of the World.
He has also appeared on the HBO drama The Making of
the Leftovers.

Dr. Oluseyi is frequently consulted to offer scientific
expertise on news programs on CNN, NBC, MSNBC, and
Fox News.
Educational Background
Ph.D. Physics, Stanford University
M.S. Physics, Stanford University
B.S. Physics, Tougaloo College
B.S. Mathematics, Tougaloo College
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Dione (Dee) Rossiter • Keynote & Panelist
PHYSICISTS IN THE MEDIA
Saturday, February 28, 12:00pm – 2:00pm
Education and Human Resources Directorate at the
American Association for the Advancement of Science
Project Director
Dione (Dee) Rossiter is
a Project Director in the
Education and Human
Resources Directorate at the
American Association for
the Advancement of Science
(AAAS). Within this role she is
the Director of the AAAS Mass
Media Science and Engineering
Fellows Program. The Fellowship places advanced
science student in news outlets across the country
to work as science reporters for 10 weeks during the
summer. Her goals within this position are to: convince
scientists of their duty to communicate the benefits of
science outside of academia to the broader society;
arm scientists with the skills to communicate science
more effectively to each other, students, reporters, and
lay audiences; encourage more, and more accurate,
science coverage within the mass media; and present
viable and fulfilling alternative science career options
to young scientists. She also organizes public outreach
and engagement events, particular those aimed
towards under-served communities, and promotes and
encourages women and historically underrepresented
minorities (of which she is both) in science.
Rossiter joined AAAS in 2012 after receiving her PhD
in Atmospheric Science within the Earth and Planetary
Sciences Department at the University of California,
Santa Cruz. While a graduate student, she worked with
the Division of Graduate Studies to create university
initiatives that would address the lack of diversity
amongst the graduate population. Before her final
year in graduate school, she was awarded an AAAS
Mass Media Science and Engineering Fellowship and
was placed at Voice of America in Washington, DC.
Between graduate school and her undergraduate work
at the University of California, Berkeley, she pursued
her second passion, science education. She worked
as an educator at the Lawrence Hall of Science in
Berkeley, California where she taught exciting and
interactive science lessons to pre-K through 12th
grade student. At the Lawrence Hall of Science,
Rossiter also had the opportunity to learn more about
science pedagogy and write her own atmospheric
science curricula.
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THURSDAY SESSIONS

Scientific Sessions
Thursday, February 26 • 8:30am – 10:00am
ASTRONOMY AND ASTROPHYSICS (ASTRO) I
Galactic Astronomy and Astrophysics
Chair: Andrew West, Boston University
Room: Carroll A & B
Time: 8:30-8:50
Session Overview: This session will include talks
featuring topics related to Stars, Solar System Objects,
Exoplanets and the Interstellar Medium.
Session Title: HOT ON THE TRAIL OF WARM PLANETS
ORBITING COOL STARS (INVITED)
Speaker: John A. Johnson, Harvard University
Session Description: Just three years ago the prospect
of finding temperate, rocky worlds around other stars
was still the subject of science fiction: none had been
found and reasonable estimates put us years or decades
away from such a momentous discovery. All of that has
changed very recently on the heels of the extraordinarily
successful NASA Kepler mission. By searching for the tiny
diminutions of starlight indicative of an eclipsing planet,
Kepler has produced thousands of new planet candidates
orbiting distant stars. Careful statistical analyses have
shown that the majority of these candidates are bona
fide planets, and the number of planets increases sharply
toward Earth-sized bodies. Even more remarkably,
many of these planets are orbiting right “next door,”
around tiny red dwarf stars. I will describe our multitelescope campaign to validate and characterize these
tiny planetary systems, and present some early, exciting
results that point the way to the first detection of
the first Earth-sized planets in the habitable zones of
nearby stars.
Time: 8:50-9:10
Session Title: THE EVOLUTION OF SUN-LIKE STARS,
AS REVEALED THROUGH STELLAR BRIGHTNESS
VARIATIONS (INVITED)
Speaker: Fabienne A. Bastien, Pennsylvania
State University
Session Description: As a result of the high precision
and cadence of surveys like MOST, CoRoT, and Kepler,
we may now directly observe the very low-level light
variations arising from stellar granulation in cool stars.
Here, we discuss how this enables us to more accurately
determine the physical properties of Sun-like stars,
to understand the nature of surface convection and
its connection to activity, and to better determine
the properties of planets around cool stars. Indeed,
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such sensitive photometric “flicker” variations are now
within reach for thousands of stars, and we estimate
that upcoming missions like TESS will enable such
measurements for ~100 000 stars. We present recent
results that tie “flicker” to granulation and enable a
simple measurement of stellar surface gravity with a
precision of 0.1 dex. We use this, together and solely
with two other simple ways of characterizing the stellar
photometric variations in a high quality light curve, to
construct an evolutionary diagram for Sun-like stars from
the Main Sequence on towards the red giant branch. We
discuss further work that correlates “flicker” with stellar
density, allowing the application of astrodensity profiling
techniques used in exoplanet characterization to many
more stars. We also present results suggesting that the
granulation of F stars must be magnetically suppressed
in order to fit observations. Finally, we show that we
may quantitatively predict a star’s RV jitter using our
evolutionary diagram, permitting the use of discovery
light curves to help prioritize follow-up observations of
transiting exoplanets.
Time: 9:10-9:22
Session Title: THE EFFECTS OF MAGNETIC
FIELD MORPHOLOGY ON THE DETERMINATION
OF OXYGEN AND IRON ABUNDANCES IN THE
SOLAR PHOTOSPHERE
Speaker: Christopher Moore, University of
Colorado-Boulder
Session Description: The solar chemical abundance
(or a scaled version of it) is implemented in numerous
astrophysical analyses. Thus, an accurate and precise
estimation of the solar elemental abundance is crucial in
astrophysics. We have explored the impact of magnetic
fields on the determination of the solar photospheric
oxygen and iron abundances using 3D radiation–
magnetohydrodynamic (MHD) simulations of convection.
Specifically, we examined differences in the abundance
deduced from three classes of numerically simulated
atmospheres: a pure hydrodynamic (HD) simulation, an
MHD simulation with a local dynamo magnetic field that
has saturated with an unsigned vertical field strength of
80 G at the visible wavelengths’ surface, and an MHD
simulation with an initially imposed vertical mean field
of 80 G. We use differential equivalent width analysis for
diagnosing abundances derived from five oxygen and
four iron spectral lines of differing wavelength, oscillator
strength, excitation potential, and Lande g-factor,
and find that the morphology of the magnetic field is
important to the outcome of abundance determinations.
The largest deduced abundance differences are found
in the vertical mean field simulations and small scale
unresolved field resulting from the local dynamo has a
smaller impact on abundance determinations.
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Session Title: LINKING STELLAR CORONAL ACTIVITY
AND ROTATION AT 500 MYR: A DEEP CHANDRA
OBSERVATION OF M37
Speaker: Alejandro Nunez, Columbia University
Session Description: Empirical calibrations of the
stellar age-rotation-activity relation (ARAR) rely on
observations of the co-eval populations of stars in
open clusters. We present results from a Chandra X-ray
observation of M37, a 500-Myr-old open cluster that has
been extensively surveyed for rotation periods (Prot).
M37 was targeted for 440 ksec using the four ACIS-I
chips and the ACIS-S3 chip. The cluster’s membership
catalog was revisited to calculate updated membership
probabilities using both photometric and spatial
parameters. The result is a comprehensive sample of 1720
main sequence M37 members: 432 with Prot, 299 with
X-ray detections, and 82 with both. For M37, the rotationcoronal activity relation as a function of Rossby number
Ro shows a saturated regime in which fast rotators
converge to an X-ray-to-bolometric luminosity level of
log(L_X/L_bol)=-3.07+-0.04 and an unsaturated regime
that starts at Rossby number Ro=0.11+-0.01 and follows
a power law of the form Ro^b, where b=-1.95+-0.15.
This study represents the largest sample assembled
for analyzing the dependence of coronal emission on
rotation for a single aged population, covering stellar
masses in the range 0.41-1.25 solar masses, rotation
periods in the range 0.7-12.4 days, and X-ray luminosities
log(L_X) in the range 28.3-30.2 erg/s. This puts M37 as a
new benchmark open cluster at 500 Myr for the study of
the ARAR.
Time: 9:34-9:46
Session Title: CHARGE EXCHANGE AND LABORATORY
ASTROPHYSICS WITH TEMS
Speaker: Gabriele Betancourt-Martinez, University
of Maryland, College Park/NASA Goddard Space
Flight Center
Session Description: Future X-ray satellite observatories,
such as the upcoming Astro-H, and in the next decade,
the ESA-led Athena, promise cutting edge technology
and unparalleled science. The payloads on these
observatories will include X-ray microcalorimeter
spectrometers, which are powerful tools for astrophysics
due to their high spectral resolution, large bandwidth,
and imaging capabilities. However, these missions bring
scientific and technical challenges, such as making
major advances in microcalorimeter development and
benchmarking atomic theory to properly analyze the
high-resolution data we expect to collect. An especially

important atomic process to focus on is charge
exchange, which occurs widely in our solar system
but suffers from often-inaccurate modeling. These
challenges will be addressed by a transition-edge sensor
(TES) microcalorimeter array currently in development
at NASA Goddard Space Flight Center. This array will
be implemented at the Electron Beam Ion Trap (EBIT)
facility at the Lawrence Livermore National Laboratory.
Together with the EBIT, the TES EBIT Microcalorimeter
Spectrometer (TEMS) will enable fundamental laboratory
measurements that no other technique can achieve,
and will serve as a prototype for future flight arrays. We
present our progress with TEMS development, as well as
results from laboratory charge exchange experiments
performed with the current EBIT instrumentation.
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Time: 9:22-9:34

Time: 9:46-9:58
Session Title: RECONSTRUCTING THE ACCRETION
HISTORY OF THE GALAXY
Speaker: Duane Lee, Shanghai Astronomical
Observatory
Session Description: In this study we tested the
prospects of using 2-D chemical abundance ratio
distributions (CARDs) found in stars of the stellar
halo to determine its formation history. First, we used
simulated data from eleven ``MW-like’’ halos to generate
satellite template sets of 2-D CARDs of accreted dwarf
satellites which are comprised of accreted dwarfs from
various mass regimes and epochs of accretion. Next, we
randomly drew samples of ~10^3-4 mock observations
of stellar chemical abundance ratios ([alpha/Fe], [Fe/H])
from those eleven halos to generate samples of the
underlying densities for our CARDs to be compared
to our templates in our analysis. Finally, we used the
expectation-maximization algorithm to derive accretion
histories in relation to the satellite template set (STS)
used and the sample size. For certain STS used we
typically can identify the relative mass contributions
of all accreted satellites to within a factor of 2. We also
find that this method is particularly sensitive to older
accretion events involving low-luminous dwarfs e.g. ultrafaint dwarfs — precisely those events that are too ancient
to be seen by phase-space studies of stars and too
faint to be seen by high-z studies of the early Universe.
Since our results only exploit two chemical dimensions
and near-future surveys promise to provide ~6-9
dimensions, we conclude that these new high-resolution
spectroscopic surveys of the stellar halo will allow us
to recover its accretion history — and the luminosity
function of infalling dwarf galaxies — across cosmic time.
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CHEMICAL BIOLOGICAL PHYSICS (CBP) I

Time: 9:00-9:30

Room: Ballroom 10

Session Title: DOPING ICOSAHEDRAL FE_{13} WITH 3D
TRANSITION ELEMENTS

Time: 8:30-9:00
Session Overview: This CBP session will discuss research
in chemical and biological physics, highlighting recent
experimental and theoretical work in these fields.
Session Title: ASYMMETRY IN MIRROR-IMAGE
BIOLOGICAL COMPOUNDS: EFFECTS FROM THE
EARLY SOLAR SYSTEM?
Speaker: George Cooper, NASA-Ames Research Center
Session Description: Current theories suggest that
portions of interstellar compounds should eventually be
incorporated into the comets, “asteroids” and planets
of new planetary systems. Along this line, astronomical
observations point to processes such as the formation
of comet and asteroid belts, familiar to our solar system,
as likely occurring in many star systems. As with comets
and asteroids, the formation of organic compounds
around new-formed stars might be a common process.
In our solar system, the formation and fate of organic
material is an active area of study. The only laboratory
items available for the study of such primordial organicchemical processes are carbonaceous meteorites.
Among the most interesting features (and relevant to
origin of life studies) of carbonaceous meteorites are
the enantiomer excesses possessed by some of their
organic compounds. While the majority of indigenous
meteoritic compounds are racemic, i.e., their D/L
enantiomer ratios are 50:50 some of the more unusual
amino acids contain slightly more of one enantiomer
— usually the L. In addition, initial analyses of some
meteoritic sugar derivatives (sugar acids) revealed
significant enantiomer excesses of the D enantiomers
(Cooper et al. 2009). A question of relevance from such
studies is: did extraterrestrial sources aid in the beginning
of life’s homochirality? This presentation will include
the results of recent analyses of enantiomer ratios of
meteoritic compounds as well attempts at laboratory
re-creation of such excesses. If the forces that acted
on organic compounds (and/or their precursors) in the
early Solar System are common, then specific laboratory
experiments may indicate whether enantiomer excesses
in organic compounds are available for the origin of life in
a multitude of planetary systems.
Cooper G, Sant M, Asiyo C. (2009) Anomalous
enantiomer ratios in meteoritic sugar derivatives. Lunar
Planet. Sci. Conf. Abs # 2537.
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Speaker: Anteneh Tefereh, Florida A&M University
Session Description: Our density functional theory
calculations for Fe_{13-n}M_{n} for M = Sc, Ti, V, Cr, Mn,
Co, Ni, and Cu up to n = 4 show that the icosahedral
symmetry of Fe_{13}, albeit minor changes in bond
lengths, is robust despite doping and is retained for all
homotops of Mn, Co, Ni and Cu. Based on analysis of
density of states of the doped cluster, adsorption of
carbon atom, and adhesion energies for fragments of
single walled carbon nanotubes, we propose a coreshell type structure with a central Mn atom surrounded
by Fe surface shell atoms as the most favorable doped
nanocatalyst for SWCNT nucleation and growth subject
to constraints of retention of icosahedral symmetry by
the doped cluster. For doping beyond the central atom
involving the surface shell of the icosahedron, Ni is the
best candidate.
This research was supported by NSF grant: DMR0804805. This research was also supported in part by
the NSF through TeraGrid resources (the Stampede
supercomputing system at TACC/UT Austin) provided by
NCSA under grant number TG-DMR100055.
Time: 9:30-10:00
Session Title: CATION EFFECTS ON ZWITTERIONIC
LIPID MULTILAYERS
Speaker: Merrell Johnson, Indiana University Purdue
University Indianapolis
Session Description: Lipid multilayers are found inside
eukaryotic cells, as for example in the structure of the
Golgi apparatus and around neurons forming myelin
sheets. In laboratory, lipid multilayers form even in
the absence of proteins. This is due to attractive
van der Waals (vdW) forces that are strong enough
to balance repulsive forces. In the current model of
interbilayer interactions there are three contributions
to intermembrane repulsion: electrostatics, bilayer
shape fluctuations, and hydration. In this study we use
small-angle x-ray scattering, dynamic light scattering,
and theory to describe how these forces change in the
presence of monovalent ions solution, in particular in the
case of lithium ions for which the effects are significantly
different than for sodium and potassium.
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CONDENSED MATTER AND MATERIALS
PHYSICS (CMMP) I
Focus on correlated electrons systems, novel materials,
phase transitions, and other quantum phenomena
Chair: Nadya Mason
Room: Ballroom 11
Time: 8:30-9:00
Session Overview: The CMMP sessions will discuss
cutting-edge research in condensed matter and materials
physics, highlighting recent experimental and theoretical
work in the field. These sessions are an excellent platform
for learning about recent progress in CMMP, and for
networking and establishing collaborations with other
fellow CMMP participants.
Session Title: EVIDENCE FOR A UNIFIED PICTURE
BETWEEN LANDAU AND BEC THEORIES
OF SUPERFLUIDITY
Speaker (Invited): Souleymane Diallo, Oak Ridge
National Laboratory
Session Description: Ever since its discovery a century
ago, superfluid helium has proven invaluable in testing
the laws of modern quantum mechanics. Superfluidity
can indeed be shown to arise from the long-range
atomic phase coherence associated with the BoseEinstein condensation (BEC) but also from the existence
of well-defined characteristic collective modes within
the liquid. This renowned BEC theory of superfluidity
(originally proposed by F. London) and the celebrated
phonons theory (proposed by Landau) were thought
to be opposing and based on conflicting physical
pictures. In this talk, I will present our recent combined
measurements of BEC, collective modes and superflow
in liquid helium confined in nanoporous silica MCM-41 [1],
which clearly demonstrate that the long-range phase
coherence and modes both arise from BEC, effectively
reconciling the two theories.

Time: 9:15-9:30
Session Title: DETERMINATION OF TOMONOGALUTTINGER PARAMETERS FOR TWOCOMPONENT LIQUID
Speaker: Olabode Sule, University of
Illinois-Urbana Champaign
Session Description: We provide evidence for the
mapping of critical spin-1 chains, in particular the SU(3)
symmetric model with additional interactions, to free
boson theories using exact diagonalization and the
density matrix renormalization group algorithm. Using
the correspondence with a conformal field theory with
central charge c = 2, we determine the analytic formulae
for the scaling dimensions in terms of four TomonagaLuttinger liquid parameters. Thus, by matching the
lowest scaling dimensions, we numerically calculate these
field-theoretic parameters and track their evolution as a
function of the parameters of the lattice model.
Time: 9:30-9:45
Session Title: NMR PROFILING OF QUANTUM
ELECTRON SOLIDS IN HIGH MAGNETIC FIELDS
Speaker: Trevor D Rhone, NTT Basic Research
Laboratories

Speaker: Guys Marcus, Johns Hopkins University

Session Description: We observe translational symmetry
breaking in a two-dimensional electron system (2DES),
confined to a GaAs quantum well, at filling factors v < 1/3
and v ~ 2 using resistively detected nuclear magnetic
resonance (RD-NMR) spectroscopy at milliKelvin
temperatures [1]. It is widely believed that the fractional
quantum Hall states terminate, at low filling factors, in an
insulating phase comprising an electron solid or Wigner
crystal (WC) [2]. This has been supported by microwave
pinning-mode resonance [3] measurements. However,
microwave resonance experiments do not provide direct
information on the microscopic structure of the 2DES. In
this talk we show that RD-NMR is a local probe and can
directly access the 2DES providing a novel investigation
of the WC.

Session Description: We report the discovery of long
wave length modulated magnetism in the tetragonal
heavy fermion compound, CeAuSb2, through magnetic
neutron diffraction. The characteristic wave vector is
q_m = <0.14,0.14,-0.5> and the modulated moment
is oriented along the tetragonal c-axis with an
amplitude that reaches 1.15 +/- 0.08 Bohr magneton for
temperatures well below T_N = 6.2(1) K. The wave length
of the magnetic order is approximately seven times the

We report striking anomalies in the RD-NMR spectral
line shape for v < 1/3. These anomalies arise from
modulations in the in-plane electron density, which we
show are engendered by the formation of a Wigner
solid. Using NMR as a local probe of the 2DES together
with simulations based on microscopic wavefunctions,
we further demonstrate that a careful analysis of the
anomalous line shape reveals the presence of quantum
mechanical correlations in the electron solid.

[1] S.O Diallo, R.T. Azuah, D.L. Abernathy, J. Taniguchi,
M. Suzuki, J. Bossy, N. Mulders, and H. R. Glyde. Phys.
Rev. Lett. 113 (2014): 215302 (Editor’s Suggestion).
Time: 9:00-9:15
Session Title: SPIN DENSITY WAVE IN THE HEAVY
FERMION COMPOUND CEAUSB2
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basal plane diagonal. The spins form an up-up-downdown configuration along the c-axis that is classified by
one of two possible one-dimensional magnetic space
group representations. An Ising spin Hamiltonian with
competing interactions can stabilize the structure with
exchange parameters within ranges that are provided.
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This study shows that NMR is a powerful means for
probing the charge state of electrons in a semiconductor.
In particular, it offers the significant advantage of high
spatial resolution provided by nuclear spins, allowing one
to obtain microscopic information about the electronic
state on the nanometer scale.
[1] L. Tiemann(*), T. D. Rhone(*), N. Shibata, K. Muraki,
Nature Physics 10, 648–652 (2014). [*-equal contribution]
[2] Yu.E. Lozovik and V.I. Yudson, JETP Lett. 22, 11 (1975).
[3] P.D. Ye et al., Phys. Rev. Lett. 89, 176802 (2002).
Time: 9:45-10:00
Session Title: GENO-SUPERCONDUCTIVITY OF
QUASICRYSTALS
Speaker: Godfrey Akpojotor, Delta State University
Session Description: An O(4,2)xSU(3)xU(1) lattice gauge
group that decomposes to SO(10) approach to strong
coupling (“holographic”) superconductivity is developed
under the name geno-superconductivity in order to
incorporate geno-Bragg’s law obeyed by quasicrystal
structures as well as non-trivial conformal (including
scale) invariance. As a progressive generalization
of the iso-superconductivity theory based on nonlocal, non-Hamiltonian formulation of the standard
(Bardeen, Cooper and Schrieffer(BCS)) model, genosuperconductivity theory is founded, in algebraic
and geometric terms, on extensions of the underlying
Lie-algebraic structure of the BCS model to include
ellipsoidal and toroidal deformations of a spherical
Fermi surface. Although the BCS model Hamiltonian can
be diagonalized exactly in Wannier representation, in
terms of 2Nx2N-matrix representation of creation and
annihilation operators for any number (N) of electrons
corresponding to a 2N-dimensional representation of
the spinor group SO(2N), for N= 2,3,4,5,… with SO(8)
and SO(10) containing the group SO(5) that unites
the superconducting phase in the BCS model and
antiferromagnetic phase in the t-J Hubbard model,
geno-Bragg’s law demands that the observed diffraction
pattern of quasicrystal structures with unexpected 10fold point symmetry previously explained in terms of
5+5=10-fold point symmetry should be re-interpreted as
a cube-hexagon 4+6=10-fold point-symmetry in favour
of SO(10). As a result, we have constructed a genoLondon equation in O(4,2)xSU(3)xU(1) lattice gauge that
predicts the emagnetodynamics principle of operation

of composite magnetic poles which has an unexpected
feature of perpetually driving a motor with static
magnetic field. The results are discussed.
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In addition, we report evidence of the formation of
correlated electron solids in the vicinity of the integer
quantum Hall state at v ~ 2. At v slightly away from
integer filling, the partial electron density forms a solid
which we probe using RD-NMR. Further to providing
evidence for electron correlations, our study shows
the impact of Landau level index on WC behavior,
highlighting the quantum mechanical nature of the solid.

DOE LABORATORIES
Special Session Title: RESEARCH & EDUCATIONAL
OPPORTUNITIES AT DOE LABORATORIES
Chair: Sekazi Mtingwa, Triangle Science, Education &
Economic Development, LLC
Room: PACA
Session Overview: There are many research and
educational opportunities at the various DOE national
laboratories. This session will provide an overview of
those opportunities at Jefferson, Brookhaven, Idaho,
Lawrence Livermore, Pacific Northwest and Princeton
Plasma Physics Labs. After providing general overviews
of opportunities at their laboratories, the panelists will
be invited to discuss any specific research in which they
are involved or they think may be of interest to those
attending the session. Attendees will be encouraged to
ask questions and make professional connections with
the panelists.
Speakers: Hari Areti, Thomas Jefferson National
Accelerator Facility
Ketevi Assamagan, Brookhaven National Lab
Marsha Bala, Idaho National Lab
William Evans, Lawrence Livermore
National Lab
Daniel Stephens, Pacific Northwest
National Lab
Arturo Dominguez, Princeton Plasma
Physics Lab

PHOTONICS AND OPTICS (POP) I
Chair: Dr. Elaine Lalanne
Room: Ballroom 12
Time: 8:30-9:00
Session Overview: This POP session will discuss research
in photonics and optics, highlighting recent experimental
and theoretical work in these fields.
Session Title: AN UNDERSTOOD AND COMPLETED
DENSITY FUNCTIONAL THEORY (DFT) FOR THE
MATERIALS GENOME INITIATIVE (MGI)
Speakers: Diola Bagayoko, Southern University and A&M
College in Baton Rouge (SUBR)
Session Description: In 1964, Hohenberg and Kohn
introduced density functional theory (DFT). Fifty years
ago, in 1965, Kohn and Sham presented the local density
approximation (LDA) of DFT. For the last three decades,
DFT has by far been the leading theory in describing the
electronic energies and related properties of materials,
from atoms, molecules, and clusters to semiconductors,
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insulators, and metals. Except for metals, however, most
ab initio DFT calculations have seriously underestimated
the energy gaps of finite systems (atoms, molecules,
and clusters) and the band gaps of crystalline
semiconductors and insulators. This “band gap” problem
was well noted in the Nobel lecture of Professor Kohn in
1998. Some other limitations of DFT calculations, i.e., the
inability to produce measured dielectric functions and
effective masses, are linked to the band gap problem.
Out of the six classic categories of materials (i.e., atoms,
molecules, nanostructures like clusters, semiconductors,
insulators, and metals), metals are the only ones where
DFT calculations have led to mostly satisfactory results.
A brief review of the seminal article by Hohenberg
and Kohn leads to two conditions that have to be met
by electronic structure calculations in order for their
results to represent the physics content of DFT. One
of these conditions is the verifiable attainment of the
absolute minima of the occupied energies. Using the
second Hohenberg Kohn theorem, we show that results
of calculations that do not meet this condition do not
necessarily represent DFT findings. We illustrate this fact
with over 100 calculated band gaps that are much smaller
than corresponding, measured ones; in contrast, we list
calculations that strictly adhered to the aforementioned
conditions and whose results are in excellent agreement
with experiment. We describe a mathematically rigorous
and physically indisputable, computational method [1]
that adds to or completes DFT in practice. It ushers in
an era of highly accurate, theoretical descriptions and
predictions of properties of materials. Consequently, the
“understood and completed DFT” is a formidable tool
for materials science, in general, and the for the Materials
Genome Initiative (MGI), in particular.
[1] Understanding Density Functional Theory (DFT) and
Completing it in Practice, D. Bagayoko, AIP Advances 4,
127104 (Dec. 2014). Available free of charge at
http://dx.doi.org/10.1063/1.4903408.
Time: 9:00-9:30
Session Title: USING MULTIPLEX COHERENT ANTISTOKES RAMAN SPECTROSCOPY FOR REAL TIME
MOLECULAR DETECTION
Speakers: Stephen Roberson, US Army Research
Laboratory
Session Description: There is a need for rapid and
accurate detection and identification of complex
molecules in a number of fields for countless applications.
Raman spectroscopy has long been considered a
superior optical technique for molecular detection, but
the amount of time that has been required to generate
the complete spectrum necessary for molecular
identification is a detriment in real time detection
applications. Multiplex coherent anti-Stokes Raman
spectroscopy (MCARS) has been shown to generate a
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complete Raman spectrum from the material of interest
using a single ultrabroadband pulse to coherently drive
multiple molecular vibrations simultaneously. When
the ultrabroadband pulse is combined with a probe
pulse, a complete Raman spectrum can be detected in
milliseconds. In this presentation, we will briefly discuss
some of the basic physics necessary to make this MCARS
technique possible, namely nonlinear optics and ultrafast
laser science. Additionally, we will report on some of
the results of this ongoing research as well as current
research efforts to improve the efficacy of this technique.
We will also discuss upcoming research efforts utilizing
MCARS for detection in environments that require rapid
Raman spectrum generation for real time identification,
such as aerosol droplets and surface detection.
Time: 9:30-9:45
Session Title: CHARACTERIZING VANADIUM DIOXIDE
TUNABLE HYPERBOLIC METAMATERIALS
Speakers: Chan Kyaw, Morehouse College
Session Description: Hyperbolic metamaterials have
unique properties of light-matter interaction inside the
material. Recent research has shown that Vanadium
Dioxide (VO2) metamaterials can become temperatureswitchable hyperbolic metamaterials that can “turn
off” at high temperature due to a phase change in
the VO2 crystal structure. Electrical and Optical
properties around the switching temperature of VO2
are characterized using resistivity measurements and
optical spectrometry. Both Electrical and Optical findings
suggest that certain samples of the material transition
more slowly than expected. Also, it is found that the best
switching behavior occurs in VO2 films created by Pulsed
Laser Deposition at high oxygen partial pressures and
high temperatures.
Time: 9:45-10:00
Session Title: MODE PROPERTIES OF MID-IR HOLLOWCORE OPTICAL FIBER GAS LASERS
Speakers: Kristan Corwin, Kansas State University
Session Description: Hollow-core fibers filled with gasses
have been shown to laser in the mid-IR as ns pulsed
lasers, and in the near IR as a cw laser. The resulting
Hollow-core Optical Fiber Gas Laser (HOFGLAS) relies
on optical fiber that guides at widely spaced wavelengths
with low loss. This technology offers many advantages
of fiber lasers, including low lasing thresholds, portability
and flexibility, while promising a wide variety of lasing
wavelengths, high damage thresholds and thermal
management properties similar to those of gas lasers.
The state-of-the art in HOFGLAS will be reviewed, and
current challenges identified.
Some applications of these lasers require high power;
coherent beam combining of multiple gas fiber lasers
may be one method to scale this laser system to higher
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A hollow optical fiber is placed between two vacuum
chambers, evacuated, and filled to a few torr of pressure
of acetylene. The fiber has a length of 118 cm, described
as 42-!m pitch hypocycloidal inhibited-coupling kagome
HC-PCF. The gas-filled fiber is pumped by the OPA at
a wavelength of 1532.8 nm with maximum energy of 10
microJ, repetition rate of 30 Hz, and pulse duration of 1
ns. The population inversion between vibrational states
of acetylene gas causes P(13) and R(11) transitions;
therefore, lasing at wavelengths of 3.1146 microns and
3.1724 microns occur respectively.
To investigate the mode profile of our mid-IR laser with
the averaged wavelength of 3.1435 microns, the output
beam is focused with a calcium fluoride lens, and we scan
a slit of 50 micron width in both the x and y-directions
at many positions along the focused beam. Fifty shots at
each transverse position were recorded and averaged.
An M-squared value of 1.71±0.19 was measured. While
smaller values are desired for coherent beam combining,
this measurement is the first step toward understanding
and improving beam quality from gas-filled hollow-core
photonic crystal fiber lasers.

FOREIGN GOVERNMENTS
Foreign Governments – Federal Governments: Diverse
Approaches to International Programming, the Cases
of the European Union, Sub-Saharan Africa, and the
United States
Chair: Ebony Majeed, Director International Office,
Hampton University
Representative from the State Department
Room: Ballroom 9
Session Description: The European Union, Sub-Saharan
Africa, and the United States have varying levels
of federal government that have been tasked with
overseeing international programming for the respective
countries or regions. Those bodies of government can
create optimum international programming opportunities
for foreign and domestic students of higher education
by focusing on the cultural implications that stem
from said regions and countries. A major concern for
many governing bodies in the creation of international
programming and partnerships at this educational level is
the blending of cultures and students’ recognition of the
strengths of differing cultures, and being able to harness
those strengths for the effective improvement of student
experiences within and outside of the classroom or lab
environments. This workshop will examine opportunities

(particularly those related to STEM) and the roles of
federal governments of some of the European Unions’
state members, those of Sub-Saharan Africa, and of
the United States, relating to the creation of effective
international programming that adheres to, and
encourages, cultural similarities and differences.
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power, and will require good beam quality. Here, we
report on the M-squared measurement of our HOFGLAS
laser in the mid-IR, providing a better understanding
of the beam quality and a basis for improvement. An
M-squared value of 1 corresponds to an ideal Gaussian
beam, while larger values indicate reduced beam quality.

STUDENTS FOCUS GROUP INTERVIEW –
SESSION I & II
Time: 8:30–10:00 and 10:00–11:30
Chair: Sharon L. Fries-Britt, Ph.D., Associate Professor
of Higher Education University of Maryland College Park
and Alberto F. Cabrera Professor, Higher Education,
Department of Counseling, Higher Education, and
Special Education, University of Maryland College Park
Room: Tubman B
Session Description: From 2004-2009 the research
team at the University of Maryland, College Park, has
interviewed 162 students who participated in the NSBP
Annual Conference in a 5-year period.
Those interviews gave us important insights about the
experiences of minority students in physics and related
STEM majors. They have informed us about potential
themes we need to consider in developing a survey
aimed at extending our study to a larger group of
physics majors across the country. We need your help
in making certain that we are capturing the themes with
representative items. The organizers of the NSPB2015
conference are supporting our efforts to bring students
to assist us in reviewing the themes and corresponding
items. Your insights and experiences in physics are
invaluable in this effort. The focus group time will be
interactive. We plan to share survey questions and items,
and ask for your feedback about what you think we are
trying to understand and if there are more precise ways
to capture an item in the survey. The most important
aspect of this process is your feedback. There is no right,
or wrong answer; rather, your impressions and opinions
will be helping us to ultimately ask the best questions on
our survey.
Again thank you for your willingness to help us with this
next phase of the process we look forward to meeting
you at the conference.

KEYNOTE LUNCHEON
12:00pm – 2:00pm
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Thursday, February 26 • 2:00pm – 3:30pm
ASTRONOMY AND ASTROPHYSICS (ASTRO) II
Topics in Radio Astronomy and Astrophysics
Chair: Hector Arce
Room: Carroll A & B
Time: 2:00-2:20
Session Overview: This session will include talks on
a variety of astronomical topics that make use of
Radio data.
Session Title: PLANET FORMATION IN THE AGE OF
ALMA (INVITED)
Speaker: A. Meredith Hughes, Wesleyan University
Session Description: It is a very exciting time to be a
radio astronomer. The Atacama Large Millimeter Array
(ALMA) is beginning operations and its observations
are revolutionizing our understanding of astronomy,
including how planets form around other stars. I will talk
about ALMA’s capabilities and review some recent results
in the field of planet formation.
Time: 2:20-2:32
Session Title: THE ORIGIN OF STELLAR NURSERIES
Speaker: Nia Imara (Harvard-Smithsonian Center for
Astrophysics)
Session Description: All stars are observed to form in
giant molecular clouds (GMCs). Thousands of these
“stellar nurseries” — such as the Orion GMCs — exist
in the Milky Way and other galaxies, and astronomers
would like to understand how they form and evolve.
Composed mostly of molecular gas, the biggest of these
objects are nearly a million times as massive as the
Sun, and they influence the evolution of our Galaxy and
others. In this presentation, I will give an overview of the
properties of these star-forming structures and discuss
how astronomers use radio observations to determine
their properties. Attention will also be paid to the
kinematic signatures of GMCs, which may provide clues
into how they formed.

Time: 2:44-3:04
Session Title: THE EVOLUTION OF HI IN GALAXIES AS
A FUNCTION OF ENVIRONMENT (INVITED)
Speaker: Jessica L. Rosenberg, George Mason University
Session Description: The environment in which a galaxy
lives clearly has an impact on its evolution over cosmic
time. Nevertheless, the large-scale physical processes
that are responsible for triggering star formation and
removing gas from galaxies is not clear. I will discuss
several studies in which we combined optical and HI
21 cm data (from SDSS and ALFALFA) in order to study
the evolution gas content of galaxies in interacting pairs,
groups, and clusters in local universe. These studies
indicate that interacting pairs show little change in their
HI gas content as the interaction progresses while there is
evidence for gas depletion towards the center of galaxy
groups, and even more significantly towards the center
of galaxy clusters, likely driven by ram pressure stripping.
The masses for the groups and clusters in this study are
quantified by the halo mass of the system. These results
indicate that the group and cluster environment are the
primary drivers the evolution of gas in galaxies in the
local universe.
Time: 3:04-3:16
Session Title: THE COSMOS HI LARGE EXTRAGALACTIC
SURVEY (CHILES): PROBING HI ACROSS COSMIC TIME

Time: 2:32-2:44

Speaker: Ximena Fernández, Columbia University

Session Title: A PIPELINE FOR HIGH RESOLUTION
RADIO IMAGES

Session Description: Neutral hydrogen (HI) is a key
ingredient in galaxy assembly since it is the raw fuel for
star formation. Until recently, most of the HI blind surveys
were done locally (z<0.08) due to instrument limitations.
This is dramatically changing with recent upgrades of
existing radio telescopes and new facilities that will
come online in the coming years, capable of observing a
wide redshift range. The recently upgraded VLA makes
it now possible to image the HI in galaxies beyond the
local Universe. We are using the broad bandwidth of the
VLA to probe HI in the redshift interval 0<z<0.5 in one
pointing of the COSMOS field. Once CHILES is complete,
we will have HI images of 300 galaxies across cosmic

Speaker: Brianna P. Thomas, Howard University
Session Description: The VLBA Calibrator Survey (VCS)
is a database of ~2200 extragalactic radio sources evenly
distributed on the sky between declinations of -40 and
+90 degrees. In addition to providing a list of potential
phase and bandpass calibrators for science observations,
the very high astrometric accuracy of the VCS has also
proven enormously useful in establishing and refining
the International Celestial Reference Frame (ICRF). Using
the VLBA at 2.3 and 8.4 GHz, we have recently begun a
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new epoch of snapshot observations of ~2400 compact
VCS sources. Here, we present the preliminary results
of a project, conducted with the Common Astronomy
Software Applications package (CASA), to design and
implement an imaging pipeline for these observations.
This pipeline provides images of the sources that are
useful for determining their quality as VLBA calibrators
and for potentially revealing details that might make
them scientifically interesting in their own right. As
the observations of this survey are still in progress, we
present preliminary images of a few of the sources that
have been observed thus far. When completed, these
observations will allow significant improvements in the
next generation ICRF.
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Time: 3:16-3:28
Session Title: GALAXY TRANSFORMATION AND
THE EVOLUTION OF THE GAS CONTENT OF
GALAXY GROUPS
Speaker: Eric Wilcots, University of Wisconsin
Session Description: The current state of our
understanding of the nature of the baryon content of
galaxy groups, derived largely from a large body of
X-ray observations, leaves us with two key questions.
First, what are the relative fractions of the hot, warm/
hot, and neutral gas in galaxy groups, and how is each
phase distributed within groups? Second, how has the
baryon content of galaxy groups evolved over time and
what is its relationship to the dynamical evolution of the
group? The results from a number of investigations of
the HI content and deep searches for diffuse synchrotron
emission in groups are now shedding light on the
evolution of the baryon content of galaxy groups and
what impact those baryons have on the evolution of the
resident galaxies. I will review our new results tracing the
impact of the intergalactic on the evolution of galaxies
in groups and measurement of the baryon content of
groups using bent double radio sources.

ATOMIC, MOLECULAR AND OPTICAL
PHYSICS (AMO) I
Frontiers and Current Work
Chair: Dr. Juan R. Burciaga
Room: Ballroom 12
Time: 2:00-2:30
Session Overview: Atomic, Molecular, and Optical (AMO)
physics represents some of the greatest success stories
of the twentieth century enabling us to understand
and control atoms, molecules, and light in new ways.
AMO physics reveals information of the structure
and interactions of atoms and molecules; tests the
fundamental aspects of quantum theory; explores the
limits of the laser as a tool and as a quantum system;
produce both the coldest and hottest states of matter;
and push the limits of precision in some of our most
fundamental experiments.

Session Title: SUPERFLUID ATOM CIRCUITS
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time in different environments. These images will have
a spatial resolution of 0.5 kpc for nearby galaxies and
30 kpc at z~0.5, and a velocity resolution of 7 km/s. In
preparation for CHILES, we carried out a pilot study
that observed the same pointing out to z~0.2, and
detected HI in 33 galaxies in our volume. I will describe
the science goals of CHILES, what we learned from the
pilot study, and present preliminary results for the first
200 hours of observations of the full survey. After 1002
hours of integration time, we will have high-resolution
images that will help us understand galaxy evolution
across cosmic time and test predictions made by
cosmological simulations.

Speaker: Gretchen Kathleen Campbell ,
University of Maryland
Session Description: Persistent currents are a hallmark
of both superfluidity and superconductivity. Just as a
current in a superconducting circuit will flow forever,
if a current is created in a superfluid Bose-Einstein
condensate, the flow will not decay as long as the current
is below a critical value. Using a ring-shaped BoseEinstein Condensate we have created a superfluid “atom
circuit” that supports long-lived persistent currents. A
laser beam is used as a barrier across one side of the
torus to create a tunable “weak link” in the condensate
circuit and can be used to control the current around
the loop. Weak connections between superconductors
or superfluids can differ from classical links due to
quantum coherence. The properties of a weak link are
characterized by a single function, the current-phase
relationship. In recent experiments, we have developed
a technique to directly measure the current-phase
relationship of a weak link. When the weak link is rotated
at low rotation rates, we have observed phase slips
between well-defined, quantized, current states, and
have demonstrated that the system exhibits hysteresis.
In electronic circuits, hysteresis plays in important role,
particularly in applications like memory and digital noise
filters, it’s possible in future “atomtronic” circuits, our
device could possibly play a similar role.
Time: 2:30-3:00
Session Title: DISSIPATION AND COLLECTIVE
EXCITATION IN ATOMIC BEC TRANSPORT
Speaker: Wendell T. Hill, III, University of Maryland
Session Description: In 1955 Richard Feynman published
an article in Progress in Low Temperature Physics
entitled “Application of Quantum Mechanics to Liquid
Helium.” In the abstract he states “Since the discovery
of liquid helium, considerable progress has been made
in understanding its behavior from first principles. …
The most difficult of these concern the resistance to
flow above critical velocity.” Resistive superfluid flow
is a subject that continues to attract attention, but
today in a new playground availed by atomic BoseEinstein condensates. In this presentation we will discuss
recent experimental results on quantum transport
through a narrow channel, the experimental realization
of Feynman’s thought experiment, over a range of
parameters. Above the critical velocity we observe
resistive flow largely mediated by vortex-like excitations
and long-lived oscillations analogous to LC oscillations
in an electric circuit, referred to as plasma oscillations in
the Landauer-Büttiker formalism for mesoscopic systems,
below the critical velocity. Our results will be related to
contemporary models and the push to develop practical
devices based on degenerate gases.
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Time: 3:00-3:15
Session Title: USING VIBRATIONAL MODES TO
EXAMINE THE THERMODYNAMIC PROPERTIES OF
A SYSTEM
Speaker: Kenisha Ford, Howard University
Session Description: Spectroscopy is the use of light,
sound or particle emission to study matter and to study
vibrational, rotational and other low-frequency modes
in a system. Raman Spectroscopy was used to test
samples of nanomaterials created by various preparation
methods. In this study, 14 samples were tested using two
Raman Spectrometers of various wavelengths,
633 nm and 780 nm, to test for the presence of diamond
and graphene and to determine the effectiveness of the
various methods used to grow diamond and graphene on
silicon (Si) substrates. Each spectrometer ran two tests
per sample and determined the vibrational modes. These
vibrational modes were used to determine the energy of
the samples and thereby the partition functions for each
sample. The Partition Function describes the statistical
properties of a system in thermodynamic equilibrium.
The partition function can be used to establish a
connection between it, the entropy, free energy, and
the temperature of a system. The information received
from the tests and calculations is useful to researchers
because it allows for the evaluation of the processes used
to create samples and determine if they were successful
or if there are improvements that need to be made.

CONDENSED MATTER AND MATERIALS
PHYSICS (CMMP) II
Polymers, composites, and other nanoscale materials
and phenomena
Chair: Souleymane Diallo
Room: Ballroom 11
Time: 2:00-2:30
Session Overview: The CMMP sessions will discuss
cutting-edge research in condensed matter and materials
physics, highlighting recent experimental and theoretical
work in the field. These sessions are an excellent platform
for learning about recent progress in CMMP, and for
networking and establishing collaborations with other
fellow CMMP participants.
Session Title: NANOMATERIAL ASSEMBLY, MATERIAL
STRUCTURE AND FUNCTIONALIZED NANOSCALE
ENGINEERING
Speaker: Kimani Stancil, Howard University,
Invited Speaker

resulting material. My group’s present research seeks
to understand material structure that may impact
environments where surface phonon-polaritons can be
excited toward passive thermal control of heat transfer in
compact electronic devices. Students can make materials
and explore their phase behavior, or learn relevant theory
or concepts that enable the discovery of new material
properties. To date, we have developed an understanding
of semiconductor nanorod assembly [1, 2]. And in this
talk, we can demonstrate the experimental basis for an
empirical approach to constructing a phase diagram
based on small angle x-ray scattering methods (SAXS,
GISAXS (grazing incidence), and liquid crystal (LC) phase
behavior of lyotropic (i.e. concentration dependent)
nanorod solutions. Additionally, we are gaining a practical
understanding of polymer gel structure using small angle
neutron scattering (SANS), and its relevance to achieving
polymer host- nanomaterial guest systems. And by active
collaboration, our focus on functional nanostructures has
resulted in a polymer nanocomposite that tunes energy
coupling at a material interface [3] through sensing of
surface phonon polaritons. We continue efforts to control
the function of nanostructured materials. We envision
the use of guest-host methods, and phase behavior
to effect tailored material dispersion will depend on
inter-particle spacing and geometric influences (if one
includes resonant cavities for example [4]). Ultimately,
we hope that this talk will briefly provide a dynamic view
of nanomaterial science’s influences on functionalized
nanoscale structure.
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This work was done in collaboration with J. G. Lee, F.
Jendrzejewski, S. Eckel, G. K. Campbell and C. J. Lobb

[1] Kimani A. Stancil, Evaporation Assisted CdSe Nanorod
Assembly by Small Angle X-ray Scattering and Langmuir
Adsorption’, J. Phys. Chem. B, 118 (50), pp 14695–14702,
November 2014
[2] Kevin M. Ryan, Alexander Mastrioanni, Kimani A.
Stancil. Haitao Liu, A. P. Alivisatos, ‘Electric – Field –
Assisted Assembly of Perpendicularly Oriented Nanorod
Superlattices’, Nano Letters, 6, (7), 1479, (2006).
[3] Cory Davis, Jesse L. Gray, Joshua Brown, Kimani A.
Stancil, James Hammonds, ‘Surface Phonon Polariton
Ruler using Nanocomposites’ (to be submitted in 2015)
[4] James S. Hammonds, Kimani A. Stancil, Charlezetta
E. Stokes, ‘Quality factor temperature dependence of
a surface phonon polariton resonance cavity’, Applied
Physics Letters, Vol. 105, Issue 11, 114107 (pg. 1- 4),
September 2014
Time: 2:30-2:45
Session Title: CHARACTERIZATION OF TI/AL
MULTILAYERED COMPOSITES SUBJECTED TO
PERFORATION TESTING
Speaker: Derrick Stokes, University of Alabama

Session Description: By combining polymers (including
polymer gels) and nanomaterials, we can explore tunable
optical, photonic and/or electronic character from the

Session Description: Multilayered composites are
materials with a myriad of potential applications. In this
study, layers of elemental titanium (Ti) and aluminum
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(Al) foils were arranged in an alternating fashion,
using the severe plastic deformation process called
accumulative roll bonding (ARB), to make multilayered
Ti/Al composites. By combining the foils in this manner,
it is possible to process lightweight Ti/Al multilayered
composites that can potentially be considered for
utilization in ballistics and aerospace applications.
By varying projectile parameters, microstructural
trends become apparent within the Ti/Al metal-matrix
composite. Ti/Al multilayered composites have already
shown promise as ideal candidates in impact resistant
applications. In this study, the deformation and fracture
of ARB processed multilayered Ti/Al composites
subjected to perforation testing are investigated. The
fracture surfaces will be characterized to investigate
the relationship that exists between the target crosssectional area and ballistic parameters.
Time: 2:45-3:00
Session Title: IONIC CONDUCTION IN PROTON
CONDUCTING THIN FILM OXIDES
Speaker: Suhare Adam, Harvard University
Session Description: Acceptor doped perovskites,
particularly Zirconates and Cerates, have received
significant attention for applications as proton
conductors in solid oxide fuel cells. Yttrium doped
Barium Zirconate (BYZ), in particular, is an attractive
electrolyte material for protonic solid oxide fuel cells
due to its superior chemical stability in addition to
the high ionic conductivity exhibited by these doped
perovskite materials. The performance of an ultra-thin
film solid oxide fuel cell is highly dependent on the
structural, microstructural and electrical properties of the
electrolyte. BaY0.2Zr0.8O3 thin films ranging in thickness
from ~70nm to 200nm grown by sputtering are examined
in this presentation. The crystalline, micro-structural
and electrical properties of the films were examined
by X-ray Diffraction, Field Emission Scanning Electron
Microscopy (FESEM) and DC polarization coupled with
differential resistance, respectively. In this talk, we will
discuss the correlation between electrolyte thickness and
ionic conductivity in ultra thin film protonic solid oxide
fuel cells. The fabrication method for micro-solid oxide
fuel cells utilizing these films will be outlined. Finally, the
effect of BYZ thickness on fuel cell performance will be
discussed.
Time: 3:00-3:15
Session Title: THE ATOMIC-SCALE DESIGN OF
NOVEL MATERIALS
Speaker: Divine Kumah, Yale University
Session Description: Transition metal complex oxides
exhibit a wide range of physical properties ranging from
metal-insulator transitions, to colossal magnetoresistance
and superconductivity. The strong interplay between the
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structure and the physical properties of transition metal
complex oxides allows the engineering of their functional
properties by tuning their atomic scale structure.
Engineering these structural properties requires precise
atomic-scale synthesis control achieved using molecular
beam epitaxy and advanced techniques to characterize
atomic arrangements with picometer-scale resolution
achieved using novel synchrotron-based diffraction
techniques. We show how this approach is applied to
induce metal-insulator transitions in nickelate films with
thicknesses on the order of a few atomic layers. [1, 2, 3]
We use a combined synchrotron-based experimental
approach and first principles theory to identify the key
structural differences in LaNiO3 thin films grown using
molecular beam epitaxy, and relate the differences
in physical structure with the measured electronic
transport properties and x-ray absorption spectroscopy
measurements. By identifying the general design
principles which control electronic conductivity, a novel
route to engineer the physical properties of nanoscale
systems is achieved.
[1] Disa, Kumah et. al. Physical Review Letters 114,
026801 (2015)
[2] Kumah et. al. Advanced Materials 26, 1935 (2014)
[3] Kumah et. al., Physical Review Applied 2,
054004 (2014)
Time: 3:15-3:30
Session Title: TUNNELING CURRENT IN CO-LINEAR
QUANTUM DOTS
Speaker: James Nimmo, North Carolina State University
Session Description: Resonance Tunneling is a
phenomenon current peaks occur at certain applied
voltages in nano-structures (such as quantum dots).
This phenomenon was first observed experimentally
in double semiconductor barriers by Chang, Esaki,
and Tsu [1] (see also [2]). In the present work, we have
done an extensive theoretical investigation of tunneling
current in multiple quantum dot (QD) structures. Single
electron confinement states of three dimensional InAs/
GaAs quantum dot was considered under the effective
approach [3]. Double and triple QDs with co-linear and
as non collinear arrangements have been explored in
the presents of an electric field. The effect of different
geometric factors such as dot separation, and radii will
be discussed. In the case of a double quantum system, a
single electron spectrum composed of a set of symmetric
and anti-symmetric state pairs (quasi-doublets). The
role of quasi-doublets and level anti-crossing in this
phenomenon (see Fig. 1) will be shown. The connection
with our previous work [4,5] will be presented.
References
1. L. L. Chang, L. Esaki, and R. Tsu, Appl. Phys. Lett. 24,
No. 12, (1974).

2015 Conference of the National Society of Black Physicists

3. I. Filikhin, V. M. Suslov and B. Vlahovic, Phys. Rev. B 73,
205332 (2006).
4. I. Filikhin, S. Matinyan, J. Nimmo, B. Vlahovic, Physica E
43, 1669 (2011).
5. I. Filikhin, S.G. Matinyan, J. Nimmo and B. Vlahovic,
Anti-Crossing Levels and Electron Tunneling in Quantum
Rings, Nanotech 2013, Washington D.C., May 12-16, 2013.
Technical Proceedings of NanoTech13, pp. 603 – 606

liquid properties, and impact speed influence splashing
dynamics. These measurements lead to criteria for the
onset of splashing which we can express with only three
dimensionless fluid parameters

Thursday, February 26 • 4:00pm – 5:30pm
ASTRONOMY AND ASTROPHYSICS
(ASTRO) III
Extragalactic Astronomy and Astrophysics

FLUID AND PLASMA PHYSICS (FPP) I

Chair: Dara Norman

Room: Paca

Room: Carroll A & B

Time: 2:00-2:30

Time: 4:00-4:20

Session Title: MECHANISMS OF CLOGGING IN
MICROFLUIDIC CHANNELS

Session Overview: This session will feature talks on
Extragalactic topics including Galaxies, Large-Scale
Structure and Cosmology.

Speaker: Sorell Massenburg, Harvard University
Session Description: Nearly every application involving
solid transport via liquid, from arteries to filters, is
subject to clogging. The length scales and geometries
that characterize these applications are well defined,
but the clogging mechanism is poorly understood.
Previous models assume that clogging in uniform
microchannels is well described by a gradual, predictable
buildup of individual particles at the constriction which
is the narrowest point in the microchannel. We use a
microchannel to study the mechanism by which filters
clog using suspensions containing latex microspheres.
Our microchannels clog if particles gradually build up at
the walls. Interestingly, particles also cluster upstream
and clog the microchannels once they detach. This
cluster-induced clogging does not follow the established
clogging models. Instead we find that the flow of the
particle solution and the presence of salt in the particle
solutions heavily impacts the whether the channel clogs
due to clusters or the buildup of single particles.
Time: 2:00-2:30
Session Title: THE SPLASH THRESHOLD OF
LOW-VISCOSITY LIQUIDS
Speaker: Cacey Stevens, University of Chicago
Session Description: When a liquid drop impacts a
solid dry surface, it may spread smoothly or splash,
emitting many droplets. Despite its ubiquity, a complete
understanding of the mechanisms governing drop
impact remains unresolved. Additionally, there are
few experimental studies exploring all parameters of
the phenomenon, notably the ambient gas pressure.
Removing ambient gas completely prevents a splash. We
use high-speed imaging to show that the transition from
splashing to spreading occurs gradually with decreasing
pressure. As pressure is lowered, the thin ejected sheet
of a splash is delayed and is ultimately prevented below
a threshold value. We explore how gas properties,
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2. R. Tsu and L. Esaki, Appl. Phys. Lett. 22, 562 (1973).

Session Title: CLOCKING BCG FORMATION: CLOSE
COMPANIONS VS. INTRACLUSTER LIGHT (INVITED)
Speaker: Louise Edwards, Yale University
Session Description: We present the results of an
integral field spectroscopic-study of a sample of 16 lowredshift Brightest Cluster Galaxies (BCGs). The sample
was chosen so that the Sparsepak (WIYN) field of view
covers the BCG as well as the close companions and ICL
within at least 50kpc from the BCG center. The sample
includes galaxies in cool core and non-cool core clusters.
Absorption and emission line strengths have been
measured to characterize the different stellar populations
of each system. We highlight the results of Abell 407, in
particular. This cluster has multiple nuclei within a stellar
envelope, but none of the nuclei warrant the badge of
the brightest cluster galaxy, as three have similar optical
colors and brightnesses. The ICL has colors and spectral
features very similar to the brightest nuclei, and is limited
in extent. If close companions signal early stage mergers,
and ICL the result after many galaxy interactions, then
our observations are consistent with Abell 407 being
caught in the act of forming a dominant cD galaxy
and extended ICL at the cluster core. We compute an
integrated age of the stars that make up the ICL as
9.0Gyr, a metallicity of [Fe/H] of -0.714 and a merging
timescale of less than a gigayear.
Time: 4:20-4:32
Session Title: LOW MASS INEFFICIENT STAR FORMING
DWARFS IN S4G
Speaker: Myles McKay, South Carolina State University
Session Description: Low mass dwarf galaxies are the
most numerous extragalactic population in the Local
Universe. Many gas-rich dwarfs appear to be forming
stars less efficiently than normal, massive disk galaxies
and are therefore important laboratories for the study of
star formation. Here we present new observations using
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the Palomar Double Spectrograph for 23 HII regions
found in 14 dwarf galaxies selected from the S4G Survey
with the lowest stellar to HI mass ratios. Preliminary
analysis of the data indicate a wide range of metallicities
which vary by as much as 0.5 dex in a single galaxy
in different star forming regions. Such a dispersion in
metallicities favors an open box model and the results
suggest a varied star formation history, possibly induced
via minor mergers and accretion.
The National Radio Astronomy Observatory (NRAO) REU
program, National Science Foundation (NSF), and the
National Astronomy Consortium (NAC) Cville Cohort.
Additional support was provided to South Carolina
State University through NSF awards AST-0750814 and
AST-1358913 .
Time: 4:32-4:52
Session Title: MAPPING STAR FORMATION IN
INTERACTING GALAXIES (INVITED)
Speaker: Jorge Moreno, Cal Poly Pomona
Session Description: We employ a suite of 75 simulations
of galaxies in idealized major mergers (stellar mass
ratio ~2.5:1), with a wide range of orbital parameters, to
investigate the spatial extent of interaction-induced star
formation. Although the total star formation in galaxy
encounters is generally elevated relative to isolated
galaxies, we find that this elevation is a combination
of intense enhancements within the central kpc and
moderately suppressed activity at larger galacto-centric
radii. The radial dependence of the star formation
enhancement is stronger in the less massive galaxy than
in the primary, and is also more pronounced in mergers
of more closely aligned disc spin orientations. Conversely,
these trends are almost entirely independent of the
encounter’s impact parameter and orbital eccentricity.
Our predictions of the radial dependence of triggered
star formation, and specifically the suppression of star
formation beyond kpc-scales, will be testable with the
next generation of integral-field spectroscopic surveys.
Time: 4:52-5:04
Session Title: PROBING THE MAGNETIC FIELDS IN THE
ENVIRONMENT OF MG II ABSORBERS
Speaker: Sinclaire Manning, Howard University
Session Description: We present the preliminary stage
of a rotation measure (RM) survey of radio luminous
QSOs with known Mg II absorption line systems, the
purpose of which is to measure the characteristics of
magnetic fields in and around galaxies at intermediate
redshift. A sample of 38 high Galactic latitude QSOs
have been selected as our primary targets. Each QSO
has a single absorption line system between a redshift
of 0.38<0.65 and we have excellent photometry on the
galaxies associated with each absorber. In addition, we
have identified a statistically significant sample of QSOs
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without intervening Mg II absorbers as a control sample.
We plan to use the control sample to correct for both the
Galactic foreground and the Faraday rotation internal to
the background QSOs. With these data we will attempt
to derive the mean strength of the coherent field in the
intermediate redshift galaxies and correlate variations
in the observed RM with galaxy color, Mg II equivalent
width, and impact parameter. At this time, we present
preliminary total intensity images and RMs of some of
the target objects in our sample. Additionally, we hope
the observed radio jets in a portion of the sample will
provide an interesting comparison between the RMs of
the disks of the galaxies versus those measured in the
jets. The ultimate goal for this study is to provide robust
constraints on models of the origin and evolution of the
global magnetic fields in galaxies like the Milky Way.
This work was supported by the National Science
Foundation’s REU program through NSF Award
AST-1004881.
Time: 5:04-5:16
Session Title: GALAXIES IN THE FIELDS OF LOW
REDSHIFT QUASARS
Speaker: Jennifer Scott, Towson University
Session Description: We present the final results of our
clustering analysis in ~1 square degree fields around 12
quasars with 0.06 < z < 0.37 using deep ugri photometry
obtained with the 90Prime instrument on the Bok 2.3
meter telescope. We find correlation amplitudes in all
bands to be consistent with galaxy-galaxy clustering,
with some indication of enhanced clustering in the i band
within the uncertainties. The relative bias of galaxies and
AGN in the u band is larger compared to that calculated
in the other bands, but it does not correlate with AGN
luminosity, black hole mass, or AGN activity via the
luminosity of the [O III] emission line. We conclude that
the large scale environments around these quasars out to
0.5 h-1 Mpc contain no significant signatures of accretion
activity in the AGN and that this sample of mostly
(10/12) radio quiet Seyfert galaxies may thus exhibit
a non-merger mode of AGN activity. We also present
photometric redshifts for the galaxies in our catalog.
We combine these results with absorption line data
on the sample quasars and empirical results of studies
of the circumgalactic medium to devise a statistical
approach to determining galaxy-absorber pairs within
the catalog sample.
Research supported by NSF CAREER grant
AST-0952923.
Time: 5:16-5:28
Session Title: SIMPLE STELLAR POPULATION
MODELING OF LOW S/N GALAXY SPECTRA AND
QUASAR HOST GALAXY APPLICATIONS
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MOLECULAR AND OPTICAL PHYSICS (AMO) II

Session Description: To study the effect of supermassive
black holes (SMBHs) on their host galaxies it is important
to study the hosts when the SMBH is near its peak
activity. A method to investigate the host galaxies of
high luminosity quasars is to obtain optical spectra at
positions offset from the nucleus where the relative
contribution of the quasar and host is comparable.
However, at these extended radii the galaxy surface
brightness is often low (20–22 mag arcsec^−2) and
the resulting spectrum might have such low signal-tonoise ratio (S/N) that it hinders analysis with standard
stellar population modeling techniques. To address this
problem, we have developed a method that can recover
galaxy star formation histories (SFHs) from rest-frame
optical spectra with S/N ~ 5 Å^−1. This method uses
the statistical technique diffusion k-means to tailor the
stellar population modeling basis set. Our diffusion
k-means minimal basis set, composed of four broad
age bins, is successful in recovering a range of galaxy
SFHs. Additionally, using an analytic prescription for
seeing conditions, we are able to simultaneously model
scattered quasar light and the SFH of quasar host
galaxies (QHGs). We use synthetic data to compare
results of our novel method with previous techniques.
We also present the modeling results on a previously
published QHG and show that galaxy properties
recovered from a diffusion k-means basis set are less
sensitive to noise added to this QHG spectrum. Our new
method has a clear advantage in recovering information
from QHGs and could also be applied to the analysis of
other low S/N galaxy spectra such as those typically
obtained for high redshift objects or integral field
spectroscopic surveys.

Chair: Dr. Juan R. Burciaga
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Speaker: Gregory Mosby, University of
Wisconsin, Madison

Frontiers and Current Work

This material is based upon work supported by
the National Science Foundation under grant no.
DGE -0718123 and the Advanced Opportunity fellowship
programme at the University of Wisconsin-Madison
with funds provided by the State of Wisconsin and from
the UW-Madison Graduate School. This research was
performed using the computer resources and assistance
of the UW-Madison Center For High Throughput
Computing (CHTC) in the Department of Computer
Sciences. The CHTC is supported by UW-Madison and
the Wisconsin Alumni Research Foundation, and is
an active member of the Open Science Grid, which is
supported by the National Science Foundation and the
US Department of Energy’s Office of Science.

Room: Ballroom 12
Time: 4:00-4:30
Session Overview: Atomic, Molecular, and Optical (AMO)
physics represents some of the greatest success stories
of the twentieth century enabling us to understand
and control atoms, molecules, and light in new ways.
AMO physics reveals information of the structure
and interactions of atoms and molecules; tests the
fundamental aspects of quantum theory; explores the
limits of the laser as a tool and as a quantum system;
produce both the coldest and hottest states of matter;
and push the limits of precision in some of our most
fundamental experiments.
Session Title: ULTRAFAST OPTICAL
CHARACTERIZATION OF NOVEL MID-INFRARED
NANOSCALE STRUCTURES
Speaker: Anthony M. Johnson, University of Maryland,
Baltimore County (UMBC)
Session Description: Ultrafast optical phenomena refers
to dynamical processes that occur in various forms of
matter on the timescale of picoseconds (10 -12 s, ps),
femtoseconds (10-15 s, fs) and attoseconds (10-18 s, as).
These phenomena are relegated to the optical domain,
primarily because only lasers have been fast enough to
probe many of these processes. Ultrashort pulses of light
have been utilized in fundamental studies of disciplines as
diverse as semiconductor physics, lightwave transmission
systems and biological systems. Mid-Infrared (Mid-IR)
optical spectroscopy rests on the fact that practically all
chemicals are uniquely identifiable by their vibrational
spectra through optical probing of absorption or
transmission and that the strongest vibrational resonance
frequencies are in the mid-IR (" ~ 3-30!m). Mid-IR lasers
are thus needed to perform this spectroscopy and one
such laser is the quantum cascade laser (QCL). There are
fundamental processes in the QCL that occur on fs and
ps timescales and thus the need for an ultrafast mid-IR
laser. In this talk, I will discuss the generation and use of
fs mid-IR optical pulses to investigate the ultrafast gain
dynamics and nonlinear optical properties of active midIR semiconductor QCLs. These mid-infrared QCLs are
fundamentally different from the traditional visible and
near-infrared semiconductor lasers that are common in
everyday DVD players and supermarket scanners – these
differences will also be discussed.
This work was partially supported by NSF MRI (Major
Research Instrumentation) Grant NSF ECS-0619548 and
MIRTHE (NSF ERC) Grant NSF ERC-0540832.
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Time: 4:30-5:00
Session Title: NANOFIBERS FOR OPTICS AND
QUANTUM OPTICS STUDIES
Speaker: Luis A. Orozco, University of Maryland
Session Description: Nanofibers are a versatile platform
for applied and fundamental studies. Rayleigh scattering
as modes propagate gives information about the size
of the nanofiber with sub-micron resolution. Quantum
optics and quantum information studies use the
evanescent fields around an optical nanofiber (500 nm
diameter) with 99.95% transmission to form an atom trap
suitable for operation in cryogenic environments. We are
developing methods to measure: the temperature of Rb
atoms around the fiber, and the coupling of the Rb atoms
into the mode of the fiber.

NUCLEAR SECURITY AND SCIENCE POLICY
Chairs: Erika Suzuki, University of California at Berkeley;
Bethany Goldblum, University of California at Berkeley
Room: Paca
Session Description: With strained international
relations, growing nuclear arsenals, and unsecured fissile
material, nuclear security remains a pressing concern.
The Nuclear Science and Security Consortium (NSSC) is
a multi-institution initiative composed of seven academic
institutions and four national laboratory partners
working to train the next generation of nuclear security
experts. This session features an overview of NSSC
activities at the science-technology-policy interface
and highlights consortium research activities in nuclear
physics, radiochemistry, radiation detection and nuclear
security policy.

Workshops/Sessions
Thursday, February 26 • 5:30pm – 6:30pm
GEANT4 – WORKSHOP I: INTRODUCTION
TO MONTE CARLO PARTICLE TRANSPORT
AND GEANT4
Chair: Joseph Perl, SLAC National Accelerator Laboratory
Room: Paca
Speaker: Gabriela Tesfay, Ryreson University
Workshop Description: The Geant4 Monte Carlo
simulation toolkit is becoming the standard for simulating
particles interaction with matter in many applications
ranging from nuclear/high energy physics to space
science, medical physics, radio-biology, optical and
materials sciences. Several user-friendly tools were
developed over the years for specific purposes such as
G4Beamline (accelerators), G4Mocren (medical imaging),

30

GATE (tomography), G4DNA (DNA studies) and TOPAS
(general purpose applications). While there are many
Geant4 users across the globe, establishing a new user
community within NSBP would enable a powerful venue
to improve and expand the toolkit. The workshops will
provide information about the toolkit and its applications,
along with a very basic training on the use of TOPAS
and how participants can benefit from its use at their
own institution.

GRADMAP I - OVERVIEW.D INTRODUCTIONS
Chair: Katie Jameson, University of Maryland
College Park
Room: Tubman B
Workshop Description: Graduate Resources Advancing
Diversity with Maryland Astronomy and Physics (GRADMAP) builds strong relationships with mid-Atlantic
Minority-Serving Institutions (MSIs) through seminars,
forums, and workshops in order to create and foster a
diverse community of undergraduates from which to
recruit to the physics and astronomy graduate programs
at the University of Maryland at College Park. Our goal
is to give underrepresented students the technical
and professional skills and experience to successfully
pursue graduate degrees in physics and astronomy, and
develop strong professional and research ties between
the UMCP physics and astronomy departments and area
HBCUs/MSIs. We developed a three-part program to
achieve the improvement. First is our fall Collaborative
Seminar Series, in which UMCP graduate students and
faculty travel to MSIs to present research and introduce
the process of getting to graduate school and life as a
graduate student. Secondly, we host a Winter Workshop
for the most interested and promising of students
at participating MSIs. The Workshop teaches critical
computing skills, research techniques, and strategies for
graduate school and summer internship applications, all
of which are vital for future success and often unavailable
to students at their home institutions. Students also
begin research projects with UMCP faculty at the
Workshop. Finally, we host a Spring Symposium, which
brings students and faculty to the University for a day of
research talks, discussion, and networking.
In Session I, we will introduce the program, report on its
progress, hear from institutional (UMCP astronomy and
physics) sponsors and external (NAC) partners, and have
presentations and a question-and-answer period with
some Winter Workshop student alumni.
Speakers: Ashlee Wilkins (Graduate Student, University
of Maryland)
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Dr. Stuart Vogel (Astronomy Department
Chair, University of Maryland)
Donna Hammer (Physics Department Director
of Education, University of Maryland)

PHYNTEGRATING SESSION I

Dr. Kartik Sheth (Associate Astronomer,
National Radio Astronomy Observatory)

Room: Ballroom 10

Jonathan Barnes (Norfolk State University)
Raphael Outlaw (Baltimore City
Community College)
Joshua Samuel (University of Maryland)

IT WORKSHOP I
Chair: Trina Coleman, Hampton University
Room: Tubman A
Speakers: Mr. Dennis E. Downing Founder, Dark Matter
Films; Dr. Reggie Smith, Chair Emeritus, Board of
Directors, United States Distance Learning Association
Workshop Description: The IT Workshops will explore
available technological resources that are relevant
to scholarly scientific advancement. Additionally,
they will examine specific areas such as gaming
and cinematography, where science, particularly a
physics background, is necessary in order to create a
realistic product.

NETWORKING SESSION
NSBP – AAS SESSION

THURSDAY SESSIONS

Tim Uher (Physics Department Coordinator,
University of Maryland)

Chair: Monique Howard, Hampton University

Session Overview: From countless interactions with
students and faculty we hear various complaints
and gripes about the structure of their classrooms,
departments, or groups. But why complain when we can
build stronger relationships amongst us that benefit both
faculty and students by sharing ideas and suggestions.
There are so many great suggestions that go unshared
therefore, lost. We want to share and grow these ideas
to help the relations between all of us and benefit each
of us individually. We are going to integrate what we
know about our specific “physics” environments and
expand on them. Here we can take a look at anything
from curriculum, teaching methods, administrative task,
research, outreach, and much more. What are some of
the good things you have seen or thought about that
other institutions may use? These ideas and suggestions
will then become a part of the NSBP communications
networks and chains and may very well be the answer
that others consider to be a problem. As a result, we
are going to begin an open dialogue that will hopefully
continue to nourish and benefit our science community.

SPS CAREER WORKSHOP I

Room: Carroll A & B
Session Overview: ASTRO poster presenters will be
given 1-2 minutes to describe their poster to others in
attendance. Have your elevator pitch ready!

NSBP - NOOA/NASA – SPACE PROXIMITY
ATMOSPHERIC RESEARCH ABOVE THE
TROPOSPHERIC ALTITUDES (SPARTA)
Chair: Wendy Hinton, Norfolk State University
Room: Ballroom 11
Session Overview: SPARTA is a student ballooning
program at Norfolk State University. The primary
objective of such a program is to provide science,
technology, engineering, and math (STEM) students
with basic scientific skills early in their university career.
High Altitude Ballooning (HAB) provides meaningful,
hands-on, research experience and exposure for
underrepresented groups to Aerospace Science and
Engineering. The goal was to create an interdisciplinary
program which could include students from science
and liberal arts. The aim of a ballooning course was to
familiarize STEM students with teamwork and improve
their communication skills both through written
documentation and oral presentation. We will provide
information on opportunities and the role of students and
faculty at HBCUs using HAB.

Chair: Kendra Redmond, American Institute of Physics,
Education Division
Room: Ballroom 9
Workshop Title: MAKING THE MOST OF YOUR
CONFERENCE EXPERIENCE THROUGH NETWORKING
Workshop Overview: Having great credentials is
important when you begin searching for a job or a
graduate program, but networking—making professional
contacts—can expand your access to opportunities and
provide valuable advice and guidance all throughout
your career journey. This hands-on workshop, geared
primarily for undergraduate physics students but open
to all, will focus on developing and practicing networking
skills like giving an elevator speech and conducting an
informational interview. Participants will then have a
chance to put this into practice during the last half of the
NSBP Networking Session, as well as throughout the rest
of the meeting. This workshop is part of the American
Institute of Physics Career Pathways Project and will be
led by the Society of Physics Students.

KEYNOTE DINNER
7:00pm – 9:00pm
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Scientific Sessions
FRIDAY, February 27 • 8:30am – 10:00am
COSMOLOGY, GRAVITATION AND
RELATIVITY (CGR) I
Neutrinos, Classical and Quantum Gravity
Chair: Chanda Prescod-Weinstein, MIT
Room: Carroll A & B
Session Overview: Cosmology is an area of research at
the intersection of astronomy and physics which seeks to
understand the beginning and evolution of the universe
as a whole. What is the dark matter? What is causing
cosmic acceleration? How did extragalactic structures
form? We use General Relativity and Gravitation
to understand cosmology and other hypothesized
astrophysical phenomena such as black holes and
gravitational waves. Efforts to understand a quantum
theory of gravity is ongoing, related work. This session
will touch on open problems in particle physics, quantum
gravity, and classical gravity.
Time: 8:30-9:00
Session Title: NEW SUPERGRAVITY SOLUTIONS
ARISING FROM T-DUALITY AND NON-ABELIAN
T-DUALITY
Speakers: Vincent Rodgers, University of Iowa.
Co-authors: Niall Macpherson, Swansea University; Carlos
Nunez, Swansea University; Leopoldo Pando Zayas,
University of Michigan
Session Description: We present a large class of new
backgrounds that are solutions of type IIB supergravity
with a warped AdS5 factor, non-trivial axion-dilaton,
B-field and three-form Ramond-Ramond flux but yet
have no five-form flux. We obtain these solutions and
many of their variations by judiciously applying nonAbelian and Abelian T-dualities, as well as coordinate
shifts to specific known supergravity solutions. We
address a number of issues pertaining to charge
quantization in the context of non-Abelian T-duality.
We comment on some properties of the expected dual
super-conformal field theories by studying their CFT
central charge holographically. We also use the structure
of the supergravity Page charges, central charges and
some probe branes to infer aspects of the dual super
conformal field theories.
Time: 9:00-9:15
Session Title: NEW METHOD FOR ANALYZING
THREE-NEUTRINO OSCILLATION DATA: SYMMETRY,
HIERARCHY, AND CP VIOLATION
Speaker: D. J. Ernst, Department of Physics and
Astronomy, Vanderbilt University

32

Session Description: We propose a new approach to
the analysis of three neutrino oscillation data. The three
neutrino oscillation probabilities for CP conservation,
no matter interaction and theta_13 satisfy a four-fold
symmetry. For non-zero theta_13 and the inclusion of
matter effects, the four fold symmetry is broken giving
four distinct solutions. The analysis of the data must be
done in terms of these four solutions as the ultimate goal
of knowing the mixing parameters requires knowledge of
the correct hierarchy and of the correct sign of theta_13.
We find that the oscillation probability P_mu,mu breaks
the hierarchy symmetry and the sign theta_13 symmetry
at a level that is not insignificant. The largest symmetry
breaking arises from P_mu,e. The addition of non-zero
theta_13 to Pmu,e breaks the four-fold degeneracy into
two two-fold degeneracies, the remaining intermediate
symmetry being the simultaneous change of hierarchy
and the change of the sign of theta_13 .The addition
of matter effects then breaks this symmetry into four
distinct and independent solutions. We perform a global
analysis of the Daya Bay and RENO reactor experiments;
the T2K and MINOS disappearance experiments; the T2K
and MINOS appearance experiments; the MINOS antineutrino disappearance experiment; and the Super-K
atmospheric experiment. The solar parameters are
fixed by existing analyses. Our global analysis, which
maintains the symmetries throughout, produces the
following results: the mixing parameters for each of the
four solutions are quite similar to those found by others
for positive theta_13, the case studied by them. The best
fit solution is for the normal hierarchy, positive theta_13
case with a probability of 58.6 % that it is the correct
result of the four possible cases; the second best fit is for
inverse hierarchy and negative theta_13, the symmetry
partner of the best fit case, with a probability of 27.9 %
that it is correct; the probability that theta_13 is positive
is found to be 64.9 %; and the probability that the normal
hierarchy is correct is found to be 65.8 %. New results on
CP violation will be presented.
Time: 9:15-9:30
Session Title: PROBING GRAVITY IN THE NON-LINEAR
REGIME: CHAMELEON F(R) GRAVITY AND GALAXY
CLUSTER GRAVITATIONAL POTENTIALS
Speakers: Alejo Stark, Department of Astronomy,
University of Michigan
Session Description: We present a novel test of gravity
in galaxy cluster scales (0.5-1.5 Mpc h^-1) that exploits
the ways in which the Chameleon mechanism modifies
the gravitational potential of clusters of different masses.
More specifically, modified theories of gravity deepen
the potential in the outskirts of low mass galaxy clusters
with respect to what is expected from General Relativity
(GR) — but leave the potential of high mass clusters
relatively unaffected. As such, by taking the averaged
ratio between the gravitational potential of high mass
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Time: 9:30-10:00
Session Title: VOLUME COMPUTATIONS AND
COORDINATE FAMILIES FOR THE SCHWARZSCHILD
BLACK HOLE
Speaker: Tehani Finch, NASA Postdoctoral Fellowship
Program/ORAU, Goddard Space Flight Center
Session Description: The spatial volume contained within
the event horizon of a Schwarzschild black hole depends
on the choice of time coordinate. A certain class of time
coordinates corresponds to the set of observers that
move inwardly along radial geodesics of this geometry.
We compare black hole volume calculations associated
with these coordinates and motivate their classification
into two distinct, but related, generalizations of Painleve’Gullstrand time.

EARTH AND PLANETARY SYSTEMS SCIENCES
(GEOPHYSICS) (EPSS) I
Geophysics/Atmospheric Science
Chair: S. Bililign
Room: Ballroom 11
Time: 8:30-9:10
Session Overview: This session discusses subjects of
natural science concerned with the physical processes
and physical properties of the Earth and its surrounding
space environment. It is the analysis of nature as it
pertains to Earth, its environment, and its structure.
Session Title: A VIEW OF GEOPHYSICS TODAY
AND TOMORROW

satellite–based radar and geodesy. In the middle part
of the talk, I’ll review some of my research on highresolution seismic simulations and imaging for the
characterization and monitoring of subsurface reservoirs
(e.g., oil and gas reservoirs, carbon storage reservoirs,
and aquifers) and some of the major research initiatives
I’ve been involved with at Stanford University. In the third
and last part of the talk, I’ll briefly discuss some of the
future opportunities for students and professionals in the
field of geophysics.
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galaxy clusters, and low mass galaxy clusters, we can
unambiguously discern between modified gravity
and GR. We probe our test with N-body simulations
of the FR5 and FR6 parameterizations of Chameleon
Hu-Sawicky f(R) gravity and conclude that it can set
competitive constraints of modified theories of gravity at
galaxy cluster scales.

Time: 9:10-9:30
Session Title: THE OROGRAPHIC EFFECTS OF THE
NEW GUINEA MOUNTAINS ON THE EASTWARD
PROPAGATION OF THE MADDEN-JUILAN OSCILLATION
Speakers: Justin Raily and Yuh-Lang Lin, North Carolina
A&T State University
Session Description: This study investigates the
orographic effects of the New Guinea Mountains on the
eastward propagation of the Madden-Julian Oscillation
(MJO) during the strong 2007 event (12/01/071/16/08). The eastward propagation of the MJO has
been observed in the Indian Ocean and the Western
Pacific. The corresponding deep convection and
near-surface wind anomalies appears to move around
the mountainous island of New Guinea. This event is
simulated by a numerical weather prediction model with
a single domain of 5 km grid resolution. The simulated
flow and moisture fields resemble the observed fields
reasonably well. The simulated results are then analyzed
to investigate the orographic effects on the dominant
MCS and the embedded cloud clusters when it passes
over the mountains. This simulation demonstrates a
strong orographic blocking on the MCS by the New
Guinea Mountains, such as the weakening of the deep
convection, prohibiting the MJO from propagating over
the mountain continuously, and regeneration of MCS on
the lee side.

MEDICAL PHYSICS (MED) I

Speaker: Jerry M. Harris, Stanford University
Session Overview: Geophysics combines geology
and physics for investigating the physical properties
and physical processes of Earth and its fluid envelope.
Geophysicists use a variety of laboratory, field,
computational, and theoretical approaches to the
study of Earth structure and dynamics, natural hazards
(earthquakes and volcanoes), natural resources (energy,
water, minerals), and Earth’s climate. In general, we
geophysicists engage in use-inspired research and
applications that seek a better understanding of Earth
origins, evolution, and its long-term change as well
the exploration for and sustainable recovery of Earth’s
natural resources. I will begin this talk with a general
overview of geophysical measurements and approaches
to the study of Earth systems; these include for example
seismic, electromagnetics, gravity, magnetics, and

Introduction to Medical Physics
Chair: Dr Julie Pollard
Room: Ballroom 9
Time: 8:30-9:00
Session Overview: Medical physics is Physics applied
to diagnosis and treatment of medical conditions. This
session will introduce attendees to the field of medical
physics. The different branches of medical physics, and
the duties of medical physicists. We will also discuss the
various ways to get into medical physics.
Session Title: INTRODUCTION TO MEDICAL PHYSICS
Speakers: Christopher Njeh, Radiation Oncology Dept,
California Cancer Center
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Session Description: Medical physics can be broadly
defined as the applications of physics concepts, theories
and methods to the diagnosis and treatment of human
conditions. Medical physicists are involved in three areas
of activity: clinical service and consultation, research
and development, and teaching. Medical physicists can
further specialize in four subspecialties: therapeutic
medical physics, imaging medical physics, nuclear
medical physics and health medical physics. Therapeutic
medical physicist are mainly involved with the use of
radiation in the treatment of human disease especially
cancer. Imaging physicist are involved in the use of
X-rays, CT scanners, ultrasound, and MRI for medical
diagnosis. Nuclear medical physicist are involved in
the use of radioisotopes for medical diagnosis. These
Isotopes are used in equipment such as the gamma
camera, positron tomography (PET), and single
photon emission tomography (SPECT). Lastly health
physicists are involved with the safe use and application
of ionizing radiations. How to become a Medical
Physicist (educational requirement) will be discussed
in the next section. Most medical Physicists work in
hospitals, university hospitals and research institutions.
Remuneration for medical physicists is above average
for Physicists.
Time: 9:00-9:30
Session Title: EDUCATIONAL PATHWAYS INTO
MEDICAL PHYSICS
Speaker: Roland Teboh, Radiation Oncology
Department, Johns Hopkins University
Session Description: Medical Physicists are healthcare
professionals whose primary clinical responsibility is
to assure the safe and effective delivery of radiation to
achieve a diagnostic or therapeutic result as prescribed
in patient care. Clinical medical physicists are employed
in medical schools, hospitals or clinics, or are in
private practice. These professionals divide their time
between clinical service and consultation, research and
development, and teaching. Some medical physicists
work in industrial or research positions, and have no
clinical responsibilities.
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Time: 9:30-10:00
Session Title: INCREASING ACCESS FOR MINORITIES
TO PHYSICS EDUCATION &AMP; RESEARCH
EXCELLENCE (AMPERE)
Speaker: Wilfred Ngwa, Dana Farber/Harvard Cancer
Center, Harvard Medical School, and University
of Massachusetts
Session Description: Purpose: The low performance and
number of minorities in physics and STEM disciplines
are now well documented. This presentation highlights
some of the obstacles faced by African American
students in Physics Education and Research identified
in 2 institutions. It will also discuss a potential new
approach and opportunities to overcome these obstacles
to increase Access for Minorities to Physics Education &
Research Excellence (AMPERE).
Methods: Interviews were conducted with Minority
students to identify obstacles or challenges they face
in Physics Education and Research. A program was
developed to investigate potential solutions to increase
AMPERE. Performance and satisfaction levels before
and after instituting the program were compared for
two courses: Physics for Scientists and Engineers and
Introduction to Radiation Therapy Physics.
Results: A major increase in performance over 30% was
observed for students who participated in the program.
Initial results also provided anecdotal evidence on a
better learning experience. Potential solutions emerging
from the interviews and program include: the need for
increased peer interactions among minorities including
via creation of online communities (e.g. on Blackboard),
mentorship, smart internships and increase information/
awareness of opportunities for minority students.
Conclusion: The results highlight potential new ways
for increasing AMPERE for students. The findings also
motivate a cross-institutional study and the need for
broader discussion, engaging minority students on ways
to increase their performance and number in Physics
(including Medical Physics) and STEM disciplines who
successfully graduate.

In this presentation, we will focus on the clinical medical
physicist and discuss the education and clinical training
that is required to attain Qualified Medical Physicist
status in any of its sub fields namely radiation oncology
physics, diagnostic medical physics, nuclear medicine
physics, and health physics.

PHYSICS AND EDUCATION RESEARCH (PER) II

In particular, we will outline the ideal as well as alternative
pathways a student or other professional interested in
pursuing a career in medical physics can undertake to
realize this goal.

Time: 8:30-9:00

Reforming the Introductory Physics for the Life Science
(IPLS) Courses
Chair: Dr. Juan Burciaga
Room: Ballroom 12

Session Overview: PER has revolutionized how we
teach both introductory and upper-level physics and
the questions educational researchers asks continues
to change and expand as our understanding of how
students learn and begin to be physicists grows. In
addition, the physics society’s are beginning to develop
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Session Title: USING PHYSICS AS A TOOL FOR
SUPPORTING AND ENHANCING OUR UNDERSTANDING
OF THE LIFE SCIENCES
Speaker: Kim Moore, University of Maryland
Session Description: Over the last decade there have
been increasingly urgent calls for the reform of the
undergraduate science curriculum for life sciences majors
and pre-medical students (1-4). In response to these
concerns, the National Experiment in Undergraduate
Science education (NEXUS) project was initiated
to develop new science and math support courses.
For the past five years, the University of Maryland’s
Physics Education Research Group and Biophysics
Program have collaborated to design and implement
an introductory physics course for life sciences (IPLS)
students, employing student-centered pedagogy, a
focus on epistemological development, and a revised
course content emphasizing the physics relevant to
living systems and the importance of interdisciplinary
thinking. This calculus-based course, requiring a year of
calculus, a year of biology, and a semester of chemistry
as prerequisites, is aimed at using physics as a tool for
supporting and enhancing students’ understanding
of biological phenomena, enabling a richer and more
complex presentation of these phenomena in upper-level
biology and chemistry courses (5).
In 2012, a new laboratory curriculum was developed for
and incorporated into this IPLS reform effort (6). These
labs address physical issues at biological scales using
microscopy, image and video analysis, electrophoresis,
and spectroscopy in an open, non-protocol-driven
environment centered on the question: “How can
quantitative physical analyses help us understand
biological phenomena?” This talk will focus on the design
and implementation of these labs, their function within
the larger NEXUS/Physics curriculum, and an analysis of
the student response to this new approach.
[Work supported by NSF and HHMI funding. Information
about the NEXUS/Physics project can be found at
www.nexusphysics.umd.edu.]
[1] National Research Council, Bio 2010: Transforming
Undergraduate Education for Future Research Biologists
(Nat’l Academy Press, 2003).
[2] National Research Council, A New Biology for the 21st
Century (Nat’l Academy Press, 2009).
[3] AAMC/HHMI, Scientific Foundations for Future
Physicians: Report of the AAMC-HHMI Committee
(2009).
[4] AAAS, Vision and Change in Undergraduate Biology
Education: A Call to Action (AAAS Press, 2011).

[5] E. F. Redish et al. “NEXUS/Physics: An
interdisciplinary repurposing of physics for biologists,”
Am. J. Phys. 82, 368–377 (2014).

FRIDAY SESSIONS

programs to reach, guide and mentor students on their
way to becoming physicists. We have also started to
make specific curricular changes to target specific
student population.

[6] K. Moore et al. “Toward better physics labs for future
biologists,” Am. J. Phys. 82, 387-393 (2014).
Time: 9:00-9:30
Session Title: DEVELOPING AN IPLS COURSE
AROUND INTERDISCIPLINARY RECONCILIATION
AND COHERENCE
Speaker: Ben Dreyfus , University of Maryland
Session Description: Life sciences students take
courses in physics, biology, and chemistry, and even
encounter some of the same topics (such as energy
and entropy) in all three disciplines, but rarely have
opportunities to bring the ideas of each discipline
into direct contact. The NEXUS/Physics project at the
University of Maryland has developed an introductory
physics course for life sciences students with a focus
on building interdisciplinary coherence. Our goals for
the course, developed iteratively through research on
our students, include building on the knowledge that
students bring into the course, and enabling students to
reconcile seemingly contradictory ideas across multiple
disciplines. In this talk, we discuss some of the curricular
choices that went into the NEXUS/Physics course,
including threads on chemical energy and the Second
Law of Thermodynamics that run throughout the course.
We share student data that illustrates the process of
interdisciplinary reconciliation, in which students make
connections between different disciplinary models and
make choices about which model is most productive in
a particular context. While the NEXUS/Physics course
materials are available to the public, we also hope that
the general principles will be applicable to a broader
range of instructional settings.
Time: 9:30-10:00
Session Title: HOW UNDERGRADUATE STUDENT
RESEARCH EXPERIENCES IMPACT STUDENTS’
PARTICIPATION IN PHYSICS
Speaker: Gina Quan, University of Maryland
Session Description: Many universities have created
programs to support undergraduate retention by placing
students in research positions. In this talk, I will present
research on first year undergraduate students’ first
research experiences. Students in the study were part
of a research seminar at the University of Maryland in
which they worked with faculty and graduate student
research mentors on research projects. Class time was
dedicated to developing research skills and supporting
students through emotional hurdles associated with
research. The semester culminated in a poster session
to the department. In videotaped classroom data and
post-course interviews, students described ways in
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which their research experiences were different from
their expectations. Students tie an improved sense of
competence in research to a better understanding of
who does physics and how physics research works. This
work sheds light on mechanisms by which research
experiences may positively impact students’ sense of
belonging in physics.

STUDENTS FOCUS GROUP INTERVIEW –
SESSION III & IV
Chairs: Sharon L. Fries-Britt, Ph.D., Associate Professor
of Higher Education University of Maryland College Park
and Alberto F. Cabrera Professor, Higher Education,
Department of Counseling, Higher Education, and
Special Education, University of Maryland College Park
Room: Tubman B
Time: 8:30–10:00 and 10:00–11:30

KEYNOTE LUNCHEON
12:00pm – 2:00pm
Friday, February 27 • 2:00pm – 3:30pm
COSMOLOGY, GRAVITATION AND RELATIVITY
(CGR) II
Early Universe Cosmology
Chair: Chanda Prescod-Weinstein, MIT
Room: Carroll A & B
Time: 2:00-2:30
Session Overview: Cosmology is an area of research at
the intersection of astronomy and physics which seeks to
understand the beginning and evolution of the universe
as a whole. This session will focus on early universe
questions such as the physics of inflation, the search
for signatures of inflation and the phenomenology of
dark matter.
Session Title: THE SEARCH FOR THE PHYSICS
OF INFLATION
Speaker: Marc Kamionkowski, Department of Physics
and Astronomy, Johns Hopkins University
Session Description: A number of observations and
measurements support the hypothesis that the Universe
underwent a period of rapid accelerated expansion in
the first fraction of a second after the Big Bang. These
include the flatness of the Universe and the spectrum
and nature of the primordial density fluctuations mapped
by measurements of the cosmic microwave background.
Still, inflation requires some new fundamental physics,
beyond general relativity and particle physics’ Standard
Model, but we have no clue what this new physics might
be. I will explain steps that we are currently taking,
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and others that we will hopefully take in the future,
to understand better the new physics responsible
for inflation.
Time: 2:30-3:00
Session Title: PRIMORDIAL GRAVITATIONAL WAVE
CALCULATIONS: NONLINEAR VS LINEAR CODES
Speaker: David Garrison, University of Houston
Clear Lake
Session Description: This work is a follow-up to the
paper, “Numerical Relativity as a Tool for Studying the
Early Universe”. Here, I present the first results of direct
numerical simulations of primordial plasma turbulence
as it applies to the generation of gravitational waves.
I calculate the normalized energy density, strain and
degree of polarization of gravitational waves produced
by a simulated turbulent plasma similar to what was
believed to have existed at the electroweak scale, 246
GeV. This calculation is completed using two numerical
codes, one which utilizes full General Relativity
calculations based on modified BSSN equations while
the other utilizes a linearized approximation of General
Relativity. The results show that there is a significant
difference between the spectrum of gravitational waves
calculated using a nonlinear code as opposed to that
calculated with a linear approximation. This implies
that simulations that do not take into account nonlinear
effects may not give accurate results.
Time: 3:00-3:30
Session Title: DO DARK MATTER AXIONS FORM A
CONDENSATE WITH LONG-RANGE CORRELATION?
Speaker: Chanda Prescod-Weinstein, MIT
Session Description: Recently there has been
significant interest in the claim that dark matter axions
gravitationally thermalize and form a Bose-Einstein
condensate with cosmologically long-range correlation.
This has potential consequences for galactic scale
observations. Alan Guth, Mark Hertzberg and I critically
examined this claim. We point out that there is an
essential difference between the thermalization and
formation of a condensate due to repulsive interactions,
which can indeed drive long-range order, and that due
to attractive interactions, which can lead to localized
Bose clumps (stars or solitons) that only exhibit short
range correlation.

EARTH AND PLANETARY SYSTEMS SCIENCES
(ATMOSPHERIC) (EPSS) II
Atmospheric – Atmospheric Sciences
Chair: V. Morris
Room: Ballroom 11
Time: 2:00-2:30
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of research, the initiation of AEWs and their variability,
including their role on convection remains an active area
of research. Several theories were suggested. We will
briefly discuss these in our presentation with a particular
emphasis on the different initiation pathways discussed in
a recent paper.

Session Title: APPLICATIONS OF THE LAMP
MAPPING TECHNIQUE TO RAMAN LIDARS FOR
ATMOSPHERIC MEASUREMENTS

In the literature, tropical convection is considered
as a single phenomenon that produces a range of
precipitation intensities and is treated as such by
parameterization in numerical models. In contrast,
recent work based on the International Satellite Cloud
Climatology Project products has shown the presence
of more than one type of tropical deep convection.
Such a comprehensive analysis suggests an interaction
between different types of deep convection and largescale waves, possibly in the form of “switching” from one
convective type to the other. We will present results to
illustrate this phenomenon.

Speakers: Monique N. Walker, NASA GSFC/ORAU,
Demetrius Venable, Howard University; David N.
Whiteman, NASA Goddard Space Flight Center
Session Description: Water vapor is one of the most
radioactive gases in the atmosphere and the study
of water vapor is important to understanding cloud
formation, atmospheric radiation, climate and improving
weather forecasting. Our research interests are focused
on using Raman lidars, a laser-based instrument, to
measure water vapor in the atmosphere for long term
climate trend studies, short term water vapor events and
satellite inter-comparison studies. Traditionally, Raman
lidars are calibrated using water vapor measurements
from another instrument, such as a radiosonde. The
traditional method of calibration makes the lidar
dependent on another instrument and is known to be one
of the largest sources of systematic uncertainty in the
measurement technique. In order to perform long-term
trend studies using Raman lidars, independent calibration
methods are desired and therefore I am investigating
these efforts. We will discuss the use of an independent
calibration technique for Raman lidar systems called
the “Lamp Mapping Technique” versus the traditional
dependent calibration technique. We will also discuss
other applications of the Lamp Mapping Technique for
improving Raman Lidar measurements.
Time: 2:30-2:50
Session Title: THE INTERACTION BETWEEN DEEP
CONVECTION AND WAVE ACTIVITY OVER TROPICAL
AFRICA AND THE ATLANTIC
Speaker: Ademe Mekonnen, North Carolina A&T
State University
Session Description: A substantial part of moist
convection in the tropics is associated with wave
disturbances. Significant wave disturbances over
Africa and the Atlantic are the African easterly waves
(AEWs). AEWs are characterized by periods of 2-6 days,
wavelengths in the range 2500-3000 km and phase
speeds of about 8-12 ms-1. They have an important
influence on daily rainfall over tropical Africa and are
associated with the initiation of tropical cyclones (TCs)
over the Atlantic. Studies have indicated that about
80% of major hurricanes that impact the southern and
southeastern coast of the US and more than half of TCs
are associated with the AEWs. Despite several decades
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Session Overview: Is an umbrella term for the study
of the atmosphere, its processes, the effects other
systems have on the atmosphere, and the effects of
the atmosphere on these other systems. Meteorology
includes atmospheric chemistry and atmospheric physics
with a major focus on weather forecasting.

Time: 2:50-3:10
Session Title: MODELING OF HETERODYNE LIDAR
SCATTER PATTERNS FOR WAKE VORTICES
CHARACTERIZATION
Speakers: Daniel Hart, Southern University and A & M
College; Ivan Clark, NASA Langley Research Center –
Electromagnetics and Sensors Branch
Session Description: The wake vortex is an inevitable
phenomenon of aerodynamics, where viscous force
between a plane’s airfoil and air produces a circular
turbulence that can affect the lift of following aircrafts.
Traditionally, mm-wave radars have been used to
identify different types of atmospheric turbulence, but
these systems are mainly effective where hydrometeors
are present. Laser LiDAR systems have the ability to
more easily detect clear air turbulence. In this study,
the Doppler characteristics of the wake vortices are
simulated and analyzed with the combination of TASS
(Terminal Area Simulation System) and Sensivu wake
vortex aerodynamics and photon scattering models. By
augmenting the LiDAR parameters an optimized LIDAR
system was identified for detection of vortices in this
simulation. Then, the resulting Doppler spectrum was
analyzed to identify the centroid of approaching wakes.
Lastly, a mapping algorithm was produced in order to
identify the azimuth and zenith angles of approach to
wake vortices by a traveling aircraft.
Time: 3:10-3:30
Session Title: NOAA-UNIQUE SOUNDER
OBSERVATIONS AND WRF-CHEM SIMULATIONS:
IMPACT STUDY ON TROPOSPHERIC OZONE
INCREASES DURING THE 2010 AEROSE CAMPAIGN
Speakers: Jonathan Wynn Smith, National Research
Council Postdoc at NOAA/NESDIS/STAR/SMCD;
Nicholas Nalli, NOAA
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Session Description: In this study, we use the highresolution combined meteorology and chemistry model
WRF-Chem to view the “Ozone Wave-One” maxima over
the tropical Atlantic Ocean observed during a NOAA
Aerosols and Ocean Science Expedition (AEROSE)
campaign in April/May 2010. The NOAA-Unique
Infrared Atmospheric Sounding Interferometer (IASI)
Spectrometer carbon monoxide trace-gas product
showed carbon monoxide mixing ratios exceeding 130
ppbv in the middle troposphere emerging from a waning
biomass burning region on the coast of Sierra Leone
and a developing biomass burning region of equatorial
Africa. The IASI detected ozone mixing ratios of 4060 ppbv over the Sahal of West Africa and the Gulf
of Guinea Coast. Two WRF-Chem Model simulations
were completed: control and biomass burning over
a domain of 40°W-25°E and 20°S-20°N. The model
simulated carbon monoxide and ozone mixing ratios
that are similar to ranges detected by IASI. The increase
in carbon monoxide and ozone in the biomass burning
simulation over the control simulation are 40-80 ppbv
and 20-40 ppbv respectively. The high resolution model
showed distinct plumes that are detrained out of the
cumulonimbus in the middle troposphere over the Sierra
Leone and Democratic Republic of Congo/Cameroon
coasts. The ozone increases the model suggests are
spatially aligned with the 2010 AEROSE Campaign
trajectory and the average May 2010 tropospheric
column ozone maxima.

MEDICAL PHYSICS (MED) II
Student Research Presentations
Chair: Dr Roland Teboh and Dr Steven Avery
Room: Ballroom 9
Time: 2:00-2:30
Session Overview: Oral presentations of research studies
undertaken by graduate and undergraduate students in
the field of medical physics.
Session Title: PROTON AND ALPHA-PARTICLE
TRANSPORT IN WATER AT THE CELLULAR LEVEL
USING MONTE CARLO SIMULATION TECHNIQUES
Speakers: Zayne Belal and Mark Harvey,
Texas Southern University
Session Description: Water consists of roughly 70%
of any human cell and thus, is a catalyst in many of the
interactions that occur within the human body. The
molecular constituents of water can breakup into ions
(e.g., free radicals) when exposed to sufficiently highenergy radiations. Some of these charged ions are highly
reactive and can pose severe risks for cellular damage.
The purpose of this study was to model the underlying
physics mechanisms contributing dose within the
biological cell volume due to single particle irradiation
of water using the Geant4 Monte Carlo Toolkit (version
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9.6). Calculations were performed over a wide range
of incident particle energies for a single proton (e.g.,
0.001 – 100 MeV) and a single alpha particle (e.g., 0.100
– 100 MeV) within a volume of water consistent with
the size white blood cell; e.g., neutrophil. Predictions
were obtained on multiple physical processes (e.g.,
elastic scattering, ionization, excitation, etc.) contiguous
with each produced particle species. Our preliminary
results suggest that elastically scattered electrons were
produced most frequently within the water volume at
all depths and incident particle energies considered in
this study.

NUCLEAR AND PARTICLE PHYSICS (NSCL/
FRIB) (NPP) II
National Super Conducting Laboratory/Facility for Rare
Isotope Beams
Chair: Bill Lynch, Michigan State University
Room: Ballroom 10
Time: 2:00-2:30
Session Title: NUCLEAR STRUCTURE AND
ASTROPHYSICS WITH EXOTIC BEAMS
Speaker: Artemis Spyrou, Michigan State University
Session Description: There are approximately 250 stable
nuclei in nature and to some extend we have a good
understanding of their properties. On top of these, there
are thousands of nuclei, which are unstable, with some
of them living for only a few milliseconds or even less.
These unstable nuclei exhibit different properties and
different phenomena compared to the stable isotopes
and have therefore attracted a lot of attention in the last
few decades. Many of these short-lived nuclei participate
in astrophysical processes, and therefore understanding
their properties is a crucial step towards understanding
the stellar environments and the nucleosynthesis that
occurs there.
The study of these exotic nuclei requires a radioactive
beam facility that can produce them and study them
in a very short time, within their life-time. This talk will
present an overview of new discoveries in the field of
nuclear structure far from stability and its interplay with
astrophysics. It will focus on the current radioactive
beam facility NSCL (National Superconducting Cyclotron
Laboratory) at Michigan State University and also on the
next generation Facility for Rare Isotope Beams (FRIB).
Time: 2:30-3:00
Session Title: FRIB AND THE ORIGIN OF THE
HEAVY ELEMENTS
Speaker: Rebecca Surman, University of Notre Dame
Session Description: While the origins of the light
(hydrogen, helium) and intermediate mass (carbon
through iron) elements are well understood, we still
don’t know where roughly half of the elements heavier
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than iron were made. From the solar system abundance
pattern of these nuclei, we can tell they were made in a
very hot environment with lots of free neutrons, in the
r-process of nucleosynthesis. Many potential
astrophysical sites have been suggested for the
r-process, however one consistent with all of the available
observational data has yet to be found. Simulations
used to model possible scenarios are complicated by
the lack of reliable nuclear physics data (masses, beta
decay lifetimes, neutron capture rates, fission properties)
for the thousands of nuclear species far from stability
that participate in the process. Here we will discuss how
experiments at the upcoming Facility for Rare Isotope
Beams (FRIB) have the potential to reach many of these
extreme nuclear species for the first time, and how we
can use the resulting reduction in key nuclear physics
uncertainties to definitively determine the r-process
astrophysical site.

Questions and Applications
Chair: Dr. Juan R. Burciaga
Room: Ballroom 12
Time: 2:00-2:30
Session Overview: PER has revolutionized how we
teach both introductory and upper-level physics and
the questions educational researchers asks continues
to change and expand as our understanding of how
students learn and begin to be physicists grows. In
addition, the physics society’s are beginning to develop
programs to reach, guide and mentor students on their
way to becoming physicists. We have also started to
make specific curricular changes to target specific
student population.
Session Title: AN OVERVIEW OF THE NEW
MCAT® EXAM

Time: 3:00-3:30
Session Title: LAYING THE SCIENTIFIC FOUNDATION
FOR NUCLEAR SECURITY AND NON-PROLIFERATION
TECHNOLOGIES WITH GAMMA-RAY-INDUCED
REACTION STUDIES
Speaker: Calvin Howell, Duke University and the Triangle
Universities Nuclear Laboratory (TUNL)
Session Description: Peaceful applications of nuclear
science and advances in nuclear technologies are
benefiting society tremendously in areas of electrical
energy generation, medicine, material analysis, and
scientific research. While embracing advancements
in peaceful applications of nuclear science and
technologies, nations are mindful of the enormous
destructive potential of nuclear fissile materials. Risk to
national security is mitigated by limiting the production
and closely monitoring the use of highly enriched fissile
materials globally. Scientists and technologies spanning
a wide range of disciplines are needed to carry out the
nonproliferation mission of nations, which includes field
deployment and operation of advanced technologies,
measurement and analysis of complex data sets, and
innovation of new technologies. The main goals of the
research programs at the Triangle Universities Nuclear
Laboratory (TUNL) in the areas of nuclear security and
homeland security are to contribute to the databases
used in developing gamma-ray beam based material
analysis technologies and in refining nuclear forensic
techniques and to educate physicists in scientific and
technical areas relevant to this field. In this presentation
the photonuclear research program on actinide nuclei
and the beam capabilities of the High Intensity Gammaray Source (HIgS) at TUNL are described.

Speaker: Marc Kroopnick, Ph.D., AAMC
Session Description: The new Medical College Admission
Test® (MCAT®) will be introduced in the spring of 2015.
Periodic updates to the MCAT exam are important to
ensure it keeps pace with medical school requirements,
and provides admissions committees with valuable
information about their applicants’ readiness. These
updates help ensure that the exam is keeping pace with
changes in the study and practice of medicine, such
as new and innovative treatments, health care system
reforms, and the challenges that come with serving
an increasingly diverse population. Highlights of the
changes to the exam include the use of interdisciplinary
life sciences passage sets, the inclusion of biochemistry
content, and the introduction of a test section that
focuses on the behavioral and social sciences. Physics
content will now be found in the Chemical and Physical
Foundations of Biological Systems section and will
feature interdisciplinary life sciences passages and
questions that will ask students to combine their
knowledge of the content domain with scientific inquiry
and reasoning skills to answer the questions. This
presentation will describe the new exam as well as the
resources available to aid faculty in helping prepare
students for the exam.
Time: 2:30-3:00
Session Title: ROLE OF REPRESENTATIONS IN PHYSICS
PROBLEM SOLVING
Speaker: Chandralekha Singh, University of Pittsburgh
Session Description: Diagrammatic representations can
play a particularly important role in problem solving. I will
describe several studies related to role of representations
in physics problem solving. Findings in one research
study suggest that students who draw productive
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diagrams are more successful problem solvers even if
their approach is primarily mathematical. Furthermore,
students provided with a diagram of the physical
situation presented in a problem sometimes exhibited
deteriorated performance. Think-aloud interviews
suggest that this deteriorated performance is in part
due to reduced qualitative analysis and planning time
because providing diagram caused students to jump to
the implementation stage without fully understanding
the problem and planning problem solution. Another
study investigated two interventions aimed at improving
introductory students’ representational consistency
between mathematical and graphical representations
and revealed that excessive scaffolding from an
expert perspective can have a detrimental effect. The
detrimental effect was partly due to students being
distracted and/or increased cognitive load brought on by
the additional steps and instructions.
Time: 3:00-3:30
Session Title: THE ULTIMATE SAFETY SCHOOL: THE
APS BRIDGE PROGRAM
Speaker: Theodore Hodapp, Ph. D., American
Physical Society
Session Description: The APS Bridge Program placed
26 students into graduate programs in 2014 – none of
these students had been accepted into graduate school,
although many had tried. The Bridge Program is working
to help place underrepresented minority students into
graduate programs, and to help illuminate how graduate
admissions currently works, and how it might be
improved in the future. Last year we effectively applied
to more than 70 institutions for students who applied to
the bridge program on their behalf, for no cost. We are
interested in helping physics programs think about how
they accept, and retain students who will become great
scientists, and to not miss students who can fulfill that
challenge despite a poor GRE score or other measure
that fails to adequately characterize their potential. This
session will describe how the American Physical Society
is working to erase the achievement gap in physics
education for underrepresented minorities and others
through the Bridge Program and its newly launched
National Mentoring Community. Please bring your
thoughts and questions.

Friday, February 27 • 4:00pm – 5:30pm
COSMOLOGY, GRAVITATION AND RELATIVITY
(CGR) III
Large Scale Structure
Chair: Chanda Prescod-Weinstein, MIT
Room: Carroll A & B
Time: 4:00-4:30
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Session Overview: Cosmology is an area of research at
the intersection of astronomy and physics which seeks to
understand the beginning and evolution of the universe
as a whole. This session will focus on the formation and
evolution of large scale structure in the universe.
Session Title: LABS TO EXPLORE COSMIC MICROWAVE
BACKGROUND FLUCTUATIONS
Speaker: Daniel M. Smith, Jr., Department of Physics,
South Carolina State University
Session Description: Measurements of fluctuations
in the Cosmic Microwave Background (CMB) by the
WMAP and Planck satellites have resulted in increasingly
precise determinations of cosmological parameters that
characterize the curvature, matter fraction, and dark
energy fraction of the universe. But the colorful map of
temperature fluctuations and the graph of the power
spectrum have little physical meaning for the nonexpert. To surmount the barrier to understanding the
physics represented by these data products, labs have
been developed that enable students to determine the
curvature of the universe, and the effect of matter and
dark energy fractions on the CMB power spectrum. The
labs require comparing actual WMAP data to theoretical
maps and power spectra that students themselves
calculate using the CAMB web interface.
Time: 4:30-5:00
Session Title: UNDERSTANDING AND QUANTIFYING
NOT-SO-LARGE-SCALE STRUCTURE
Speaker: Mark Neyrink, Department of Physics and
Astronomy, Johns Hopkins University
Session Description: The frontier of understanding
the large-scale structure of the Universe (larger than
scales of galaxies) is on small scales. I will discuss some
ways that we have recently begun to understand and
quantify structures on the smallest scales better. First,
a local “gaussianizing” density transformation brings
out the contrast in low-density regions, allowing initial
fluctuations to be much better tracked than using
the usual power spectrum. Second, I will show how
an origami approximation helps to understand spin
correlations between galaxies.
Time: 5:00-5:30
Session Title: THE IMPACT OF GAMMA-RAY HALOS ON
THE ANGULAR ANISOTROPY OF THE EXTRAGALACTIC
GAMMA-RAY BACKGROUND
Speaker: Tonia Venters, NASA Goddard Space Flight
Center, Co-author: Vasiliki Pavlidou, University of Crete
Session Description: The study of the development
of electromagnetic cascades in intergalactic magnetic
fields (IGMF) serves as a robust probe into the strength
and structure of these magnetic fields. Charged
particles in electromagnetic cascades are deflected by
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EARTH AND PLANETARY SYSTEMS SCIENCES
(PLANETARY SYSTEM SCIENCE) (EPSS) III
Climate – Planetary System Science
Chair: S. Bililign
Room: Ballroom 11
Time: 4:00-4:30
Session Overview: The session focuses on the role of
physics in planetary system science which is the scientific
vstudy of planets (including Earth), moons, and planetary
systems, in particular those of the Solar System and the
processes that form them.
Session Title: THE APPLICATION OF SYSTEMS
ENGINEERING METHODOLOGY TO SPACE
WEATHER MODELING
Speakers: Dr. William Edmonson, NCA&T University;
Anna DeJong, Christopher Newport University;
Jared Bell, National Institute of Aerospace
Session Description: The goal of this talk is to
demonstrate the need and the methodology for
understanding the complex nature of space weather
through model-based systems engineering (MBSE)
processes and formal methods. Formal methods provide
a mathematical (logic) model of the system for analysis
through reasoning and can result in using automatic
methods for identifying critical design errors. Space
Weather (Space Science) is the study of the interaction
of Earth’s magnetic field with the solar wind. This system
is highly complex, due to the many non-linear feedbacks
that exist between the solar-wind, the magnetosphere,
and the upper atmosphere. Local parameters, such
as the ionospheric conductance or the magnitude
of the polar ion outflow rate can greatly impact the
global system’s behavior. Moreover, this entire system
is subject to external drivers from the solar wind and
is sensitive to preconditioning. We will greatly simplify
our treatment of this complex system of sun-Earth
interactions by viewing this as a system of systems. Each
of the system models will consist of a behavior model
and an associated analytic model, whereby the behavior
models are directly related to system specification. In
turn the specifications can be formulated using higher
order logic for formal description of the system. The

reason for employing MBSE is to provide a process for
producing a model of the space weather system that
is also verifiable and complete. We propose to use the
Responsive and Formal Design (RFD) process, which
integrates MBSE with formal methods to yield a system
development that represents a “correct-by-construction”
or a verifiable methodology.
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magnetic fields giving rise to gamma-ray halos around
extragalactic sources of VHE gamma rays (e.g., BL
Lacertae-type objects). Such gamma-ray halos can
have a profound impact on the intensity and angular
properties of the contribution of extragalactic VHE
sources to the extragalactic gamma-ray background
(EGB) as measured by the Fermi-LAT at GeV energies.
We demonstrate the impact of the deflection of cascades
by the IGMF on the collective spectrum of extragalactic
VHE sources, as well as the impact on the angular
anisotropy of the EGB as a function of energy.

Using systems engineering methods, we will develop
an alternative set of models that allow the integration
and understanding of the major parameters that impact
the complex sun-Earth connection. Moreover, we will
ensure that the parametric models (simulations) correctly
correspond to the hypotheses through the use of the
RFD process. This collaboration between systems
engineering and space science will lead to developing
more accurate models of space weather but also will
provide insight into enhanced and focused system design
and placement of sensing platforms for the measurement
of solar activity.
Time: 4:30-5:00
Session Title: FORMATION AND EMPLACEMENT OF
VOLCANIC DOMES ON VENUS
Speakers: Quick Lynnae, NASA Goddard Space Flight
Center; Lori Glaze, NASA Goddard Space Flight Center;
Steve Baloga, Proxemy Research
Session Description: This study investigates the
orographic effects of the New Guinea Mountains on the
eastward propagation of the Madden-Julian Oscillation
(MJO) during the strong 2007 event (12/01/071/16/08). The eastward propagation of the MJO has
been observed in the Indian Ocean and the Western
Pacific. The corresponding deep convection and
near-surface wind anomalies appears to move around
the mountainous island of New Guinea. This event is
simulated by a numerical weather prediction model with
a single domain of 5 km grid resolution. The simulated
flow and moisture fields resemble the observed fields
reasonably well. The simulated results are then analyzed
to investigate the orographic effects on the dominant
MCS and the embedded cloud clusters when it passes
over the mountains. This simulation demonstrates a
strong orographic blocking on the MCS by the New
Guinea Mountains, such as the weakening of the deep
convection, prohibiting the MJO from propagating over
the mountain continuously, and regeneration of MCS on
the lee side.
Time: 5:00-5:30
Session Title: ASYMMETRY IN MIRROR-IMAGE
BIOLOGICAL COMPOUNDS: EFFECTS FROM THE
EARLY SOLAR SYSTEM?
Speaker: George Cooper, NASA-Ames Research Center
Session Description: Current theories suggest that
portions of interstellar compounds should eventually be
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incorporated into the comets, “asteroids” and planets
of new planetary systems. Along this line, astronomical
observations point to processes such as the formation
of comet and asteroid belts, familiar to our solar system,
as likely occurring in many star systems. As with comets
and asteroids, the formation of organic compounds
around new-formed stars might be a common process.
In our solar system, the formation and fate of organic
material is an active area of study. The only laboratory
items available for the study of such primordial organicchemical processes are carbonaceous meteorites.
Among the most interesting features (and relevant to
origin of life studies) of carbonaceous meteorites are
the enantiomer excesses possessed by some of their
organic compounds. While the majority of indigenous
meteoritic compounds are racemic, i.e., their D/L
enantiomer ratios are 50:50 some of the more unusual
amino acids contain slightly more of one enantiomer
— usually the L. In addition, initial analyses of some
meteoritic sugar derivatives (sugar acids) revealed
significant enantiomer excesses of the D enantiomers
(Cooper et al. 2009). A question of relevance from such
studies is: did extraterrestrial sources aid in the beginning
of life’s homochirality? This presentation will include
the results of recent analyses of enantiomer ratios of
meteoritic compounds as well attempts at laboratory
re-creation of such excesses. If the forces that acted
on organic compounds (and/or their precursors) in the
early Solar System are common, then specific laboratory
experiments may indicate whether enantiomer excesses
in organic compounds are available for the origin of life in
a multitude of planetary systems.
Cooper G, Sant M, Asiyo C. (2009) Anomalous
enantiomer ratios in meteoritic sugar derivatives. Lunar
Planet. Sci. Conf. Abs # 2537.

MEDICAL PHYSICS (MED) III
Clinical Medical Physics
Chair: Dr Christopher F Njeh and Dr Albin Gonzalez
Room: Ballroom 9
Time: 4:00-4:30
Session Overview: This final session on medical physics
has clinical medical physics present their recent research
studies. It will present to attendee more topical topics in
the field of medical physics and the future direction for
research in Medical Physics. Also it will conclude with
questions and answers on the whole day’s presentations
Speaker: Julianne M. Pollard, Department
of Radiation Physics
The University of Texas M.D. Anderson Cancer Center
Session Description: MD Anderson is at the forefront of
oncology research and treatment options. We provide
services to patients from all over the globe and have
earned our reputation over our decades of practice and
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numerable patient cases. An important treatment option
for several cancer patients is radiation therapy in addition
to the standard chemotherapy and surgical options. Our
thoracic service offers a wide array of radiation therapy
treatment protocols for various lung/esophageal tumors.
This talk will cover not only the standard fractionation
treatment options, but our team’s stereotactic body
radiotherapy option and the technology we have that
allows us to deliver the treatments specified. The talk
will go over the basics of Image Guided Radiotherapy,
some of our treatment techniques and quality assurance
testing that we perform in the thoracic service at MD
Anderson Cancer Center.
Time: 4:30-5:00
Session Title: SIMULATION STUDY OF BEAM
CHARATERIZATION BY PROTON INDUCED
ACOUSTIC EMISSION
Speaker: Steven Avery, Radiation Oncology Dept.
University of Pennsylvania
Session Description: Due to their characteristic
Bragg peak, proton beams are capable of delivering
a targeted dose of radiation to a narrow volume, but
range uncertainties currently limit their accuracy. For the
advantages of the Bragg peak to be fully realized, beam
range uncertainties must be reduced. One promising
beam characterization technique, thermoacoustic range
verification, measures the acoustic emission generated
by the proton beam. We analyze the information content
of the pressure wave signal and assess the potential of
the proposed thermoacoustic technique.
As proton beams deposit energy, heating produces
measurable acoustic emissions. We modeled the pressure
waves generated by proton radiation passing through
water by numerically propagating the wave equation
using the k-wave MATLAB toolbox. We assumed the
proton beam’s deposited energy was instantaneously
converted to heat, which is linearly proportional to the
initial pressure. The spatial heating intensity is calculated
along the beam-propagation axis using an analytical
approximation of the Bethe-Blocke equation while the
lateral distribution is assumed to be gaussian. Three
variables are changed to determine how they affect the
calculated acoustic pressure waves: the beam spill time,
the axial radius, and the Bragg peak width.
The proton-induced acoustic signal consists of two
peaks, labeled # and $, with two originating sources.
The # peak is generated by the pre-Bragg peak whereas
the $ feature is due to the characteristic Bragg peak.
The arrival time of the # and $ peaks at a transducer
reveals the distance from the beam propagation axis
and Bragg peak center, respectively. Range verification
based on the arrival times is shown to be more effective
than determining the Bragg peak position based on
pressure amplitudes. The temporal width of the # and
$ peaks are linearly proportional to the beam diameter
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Our simulations show that acoustic measurements
are a powerful tool for proton beam range verification
and characterization. The rich information content,
relatively low instrumental cost, and predicted ease of
use make the proposed range verification method an
attractive option for clinical therapeutic quality assurance
applications. Further advances in sensitivity and practical
engineering may even allow for real-time monitoring
of dose distribution by measuring the acoustic waves
generated in tissue.
Time: 5:00-5:30
Session Title: PANEL DISCUSSIONS: THE ROLE OF
MINORITY IN MEDICAL PHYSICS
Speakers: Julianne M. Pollard, Christopher Njeh, Steven
Avery, Roland Teboh, Albin Gonzalez, MD Anderson,
Community Regional Medical Center, University of
Pennsylvania, University of Johns Hopkins
Session Description: This session will address the need
for more minorities in medical physics. The role that
minorities can play in the fight for cancer treatment.
Mentoring of junior medical physicist. Collaboration and
research between minorities. Career development as a
medical physicist. General questions and answers.

NUCLEAR AND PARTICLE PHYSICS
(ACCELERATORS) (NPP) II

Speakers: Paul Gueye, Hampton University –
Session Overview

FRIDAY SESSIONS

and Bragg peak width, respectively. The temporal
separation between compression and rarefaction peaks
is proportional to the spill time width. The pressure
wave expected from a spread out Bragg peak dose is
characterized. Simulations show that acoustic monitoring
can verify the proton beam dose distribution and range
by characterizing the Bragg peak position to within
~1 mm.

Sekazi Mtingwa, Principal Partner at Triangle
Science, Education & Economic Development,
LLC - A synchrotron radiation research facility
for Africa
Calvin Howell, Duke University - the
Triangle Universities Nuclear Laboratory:
the accelerator systems and research
opportunities

PHYSICS AND EDUCATION RESEARCH
(PER) IV
NSBP/AAPT – Building Undergraduate Physics
Programs for the 21st Century
Chair: Beth Cunningham, American Association of
Physics Teachers
Room: Ballroom 12
Session Description: This session will focus on three
efforts aimed at enhancing undergraduate physics
programs in the 21st century: (1) a physics communitywide effort to provide recommendations and guidelines
for undergraduate programs to prepare more effectively
students for a wide range of careers, (2) a nation-wide
program to enhance the knowledge and implementation
of inter-active engagement teaching methods by college
and university physics faculty members, and (3) the
promotion of a range of student interventions that have
proven to be successful in increasing the diversity of the
undergraduate physics student population.
Time: 4:00-4:30
Session Title: THE AAPT/APS JOINT TASK FORCE ON
UNDERGRADUATE PHYSICS PROGRAMS

Accelerators

Speaker: Quinton Williams, Howard University

Chair: Adeleke Adeyemi, Hampton University
Room: Ballroom 10
Session Description: There are about 30,000 particle
accelerators that operate worldwide with applications
in medicine, industry, security and defense and basic
science. The United States, which has traditionally led the
world in the development and application of accelerator
technology, now lags behind other nations in many cases,
and the gap is growing. Accelerators also have direct
affect in the nation’s 21st century development in the
areas of energy, environment, good jobs and economic
security, health care, national defense and the war on
terror. The next-generation accelerators of tomorrow
have the potential to make greater contributions to the
nation’s health, wealth and national security. The session
will provide an overview of particle accelerators and
its applications, in addition to discussing opportunities
within this field.

Session Description: Recent survey data show that
about forty percent of physics B.S. graduates enter the
employment market upon graduation. Because such a
large percentage of physics graduates enter into the
workforce with a B.S. degree, AAPT/APS has established
a national task force to better understand how and if
students graduating with undergraduate physics degrees
are prepared for work in non-academic careers. An
overview of the Joint Task Force on Undergraduate
Physics Programs (J-TUPP) and its work in progress will
be presented.
Time: 4:30-5:00
Session Title: PHYSICS AND ASTRONOMY NEW AND
EXPERIENCED FACULTY WORKSHOPS
Speaker: Robert Hilborn, American Association of
Physics Teachers
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Session Description: Since 1996, the Physics and
Astronomy New Faculty Workshops, a joint effort of
the American Association of Physics Teachers, the
American Astronomical Society, and the American
Physical Society, have served over 1600 faculty
members in the first few years of their tenure-track
appointments. The workshops introduce the participants
to the scholarship of teaching, including many easy-toimplement interactive engagement techniques and the
evidence for the effectiveness of those techniques. The
pedagogical sessions are augmented by sessions on
other professional development activities such as grant
writing, preparing for tenure, and time management.
Research carried out by an external evaluator shows
that the workshops have been effective in attaining its
goals. A series of online Faculty Learning Communities
to provide support to the participants as they implement
what they learn at the workshops are being implemented
as part of the most recent National Science Foundation
funding for the program.
Time: 5:00-5:30
Session Title: UPDATE ON UNDER-REPRESENTED
MINORITIES IN PHYSICS
Speaker: Rachel Ivey, American Institute of Physics
Session Description: Under-represented minority (URM)
students are less likely to take high school physics than
white and Asian-American students. Our data show that
this is due to socio-economic differences that mean URM
students are likely to attend a high school where fewer
physics classes are offered. URM’s lower participation
rates in physics persist all the way up the academic
ladder to the faculty level. I will provide an update of
statistics on URMs in physics and discuss the results of a
conference on research designed to test the efficacy of
interventions to increase minority participation in physics.

Workshops/Sessions
Friday, February 27 • 5:30pm – 6:30pm
QUANTUM MECHANICS WORKSHOP
Research-Based Tools and Tips For Teaching
Quantum Mechanics
Chair: Chandralekha Singh
Room: Ballroom 11
Speaker: Chandralekha Singh, University of Pittsburgh
Workshop Description: We have been engaged in
research to improve students’ understanding of upperlevel quantum mechanics. In this workshop, we will
discuss the common difficulties students have in learning
quantum mechanics and how the use of researchbased learning tools can reduce these difficulties. These
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learning tools include Quantum Interactive Learning
Tutorials (QuILTs), concept-tests for peer instruction, and
reflective problems which are conceptual in nature. The
QuILTs are based upon research in physics education
and employ active-learning strategies and Open Source
Physics visualization tools. They attempt to bridge the
gap between the abstract quantitative formalism of
quantum mechanics and the qualitative understanding
necessary to explain and predict diverse physical
phenomena. Participants will work in small groups on
research-based interactive tools. We will discuss the
general pedagogical issues in the design of the learning
tools and how they can be adapted to individualized
curricula. Some learning tools deal with contemporary
topics such as quantum teleportation that can be taught
using simple two level systems. Undergraduates students
and even graduate students can use the QuILTs as selfstudy tools.
This work is supported in part by the National
Science Foundation.

SPS CAREER WORKSHOP II
Physics Career Pathways: A Workshop for Physics
Faculty and Mentors
Chair: Kendra Redmond, American Institute of Physics,
Education Division
Room: Ballroom 9
Workshop Description: This tutorial/workshop session
will feature results from the American Institute of
Physics (AIP) Career Pathways Project. While Physics
departments do an excellent job of preparing students
for physics graduate school, the statistics show that
40% of all physics majors in the United States opt to
enter the workforce after graduating with a bachelor’s
degree. AIP conducted an NSF-funded research effort to
understand, compile and disseminate effective practices
for preparing undergraduate physics students to enter
the STEM workforce. Several results have emerged,
including a unique set of resources for students and a
guide for faculty. If you are interested in learning about
how to educate your students (and your colleagues)
about the multitude of career pathways made possible by
a bachelor’s degree in physics and learning how to best
prepare students for those career opportunities, then this
session is for you!

PHYNTEGRATING SESSION II
The role of two-year colleges in increasing the number
of African Americans in Physics programs
Chairs: Peter Agbakpe, Tidewater Community College;
Elena Kuchina, Thomas Nelson Community College
Room: Ballroom 10
Workshop Description: A recent article in the 2013 issue
of the American Institute of Physics indicated that only
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P-CUBE WORKSHOP (SESSION MOVED TO
SATURDAY FEB. 28, 2:30-4:30PM)
Chair: Latosha Brown-Davis
Room: Johnson A-B
Speakers: Quiana Bradley, Kanakuze Fidelite, Mornetka
Gueye, Jenier Mitchell
Workshop Description: P-Cube (Parents, Physicists
and Professionals ) is a parent-driven outreach initiative
dedicated to helping students from PreK to Postgraduate
school achieve academic success and establish a parent
networking group within and beyond NSBP. P-Cube
provides assistance to students with scholarship
opportunities, research based STEM activities, mentoring,
and tutoring services to boost a lifelong love for learning
science, subsequently building confident students
who will become self-sufficient contributors to the
scientific world. We believe a scientific mind is a terrible
thing to waste. Parents hold the key to their child’s
success in school and life. We will empower parents
so they can empower their children. The workshop will
provide additional information about P-Cube and is an
opportunity for anyone to join and contribute.

GEANT4 WORKSHOP II: INTRODUCTION
TO TOPAS
Chair: Joseph Perl, SLAC National Accelerator Laboratory
Room: Paca
Speakers: Gabriela Tesfay, Ryreson University
Workshop Description: This session will focus on
introducing the TOPAS tool and installation of the
software. The Geant4 Monte Carlo simulation toolkit
is becoming the standard for simulating particles
interaction with matter in many applications ranging
from nuclear/high energy physics to space science,
medical physics, radio-biology, optical and materials
sciences. Several user-friendly tools were developed
over the years for specific purposes such as G4Beamline
(accelerators), G4Mocren (medical imaging), GATE

(tomography), G4DNA (DNA studies) and TOPAS
(general purpose applications). While there are many
Geant4 users across the globe, establishing a new user
community within NSBP would enable a powerful venue
to improve and expand the toolkit. The workshops will
provide information about the toolkit and its applications,
along with a very basic training on the use of TOPAS
and how participants can benefit from its use at their
own institution.
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9% of graduating physics seniors started their college
education at two-year colleges (TYC) verses 90% who
did not. The data also indicated that a significantly less
number of African Americans did not pursue physics at
the TYC. This workshop will discuss different avenues
of collaboration between two-year colleges, four-year
colleges and public school systems. We will discuss how
this collaboration could help in early identification of
scientific talent, sustained motivation, discipline, and hard
work to raise future scientists and innovators, in addition
to exploring strategies to motivate students’ pursuit of
physics as a major in two-year colleges and transitioning
to four-year colleges. Of particular interest are the
roles played by NSBP and HBCUs as a large fraction of
students are pursuing a degree in TYCs.

IT WORKSHOP II
Chair: Trina Coleman, Hampton University
Room: Tubman A
Speakers: Mr. Dennis E. Downing Founder, Dark Matter
Films; Dr. Reggie Smith, Chair Emeritus, Board of
Directors, United States Distance Learning Association
Workshop Description: The IT Workshops will explore
available technological resources that are relevant
to scholarly scientific advancement. Additionally,
they will examine specific areas such as gaming
and cinematography, where science, particularly a
physics background, is necessary in order to create a
realistic product.

GRADMAP II
Collaborative Seminar
Chair: Katie Jameson, University of Maryland
College Park
Room: Tubman B
Speakers: Ashlee Wilkins (Graduate Student, University
of Maryland)
Dr. Suvi Gezari (Astronomy Professor,
University of Maryland)
Dr. James (Jimmy) Williams (Physics
Professor, University of Maryland)
Workshop Description: Graduate Resources Advancing
Diversity with Maryland Astronomy and Physics (GRADMAP) builds strong relationships with mid-Atlantic
Minority-Serving Institutions (MSIs) through seminars,
forums, and workshops in order to create and foster a
diverse community of undergraduates from which to
recruit to the physics and astronomy graduate programs
at UMCP. Our goal is to give underrepresented students
the technical and professional skills and experience
to successfully pursue graduate degrees in physics
and astronomy, and develop strong professional and
research ties between the UMCP physics and astronomy
departments and area HBCUs/MSIs. We developed
a three-part program to achieve the improvement.
First is our fall Collaborative Seminar Series, in which
UMCP graduate students and faculty travel to MSIs to
present research and introduce the process of getting to
graduate school and life as a graduate student. Secondly,
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we host a Winter Workshop for the most interested
and promising of students at participating MSIs. The
Workshop teaches critical computing skills, research
techniques, and strategies for graduate school and
summer internship applications, all of which are vital for
future success and often unavailable to students at their
home institutions. Students also begin research projects
with UMCP faculty at the Workshop. Finally, we host a
Spring Symposium, which brings students and faculty to
the University for a day of research talks, discussion, and
networking.
In Session II, we will run a Collaborative Seminar, the
program we bring to mid-Atlantic MSIs every fall
semester. The session will run as follows:
1. Introduction to the GRAD-MAP Program,
Ashlee Wilkins and Katie Jameson
2. “Tidal Disruption of Stars by Supermassive Black
Holes,” Dr. Suvi Gezari
3. “Taking Hold of Quantum Mechanics,”
Dr. Jimmy Williams
4. “The Who, What, When, Why, and How’s of Graduate
School in Physics and Astronomy,” Ashlee Wilkins
and Katie Jameson
As with all of our Collaborative Seminars, we will provide
Maryland Dairy ice cream for all in attendance!

NSBP/NAC
Room: Ballroom 12
Workshop Description: The National Astronomy
Consortium (NAC) is a program led by the National
Radio Astronomy Observatory (NRAO) and Associated
Universities Inc., (AUI) in partnership with the National
Society of Black Physicists (NSBP), and a number
of minority and majority universities to increase the
numbers of students from underrepresented groups and
those otherwise overlooked by the traditional academic
pipeline into STEM or STEM-related careers. The seed
for the NAC was a partnership between NRAO and
Howard University which began with an exchange of a
few summer students five years ago. Since then the NAC
has grown tremendously. Today the NAC aims to host
between 4 to 5 cohorts nationally in an innovative model
in which the students are mentored throughout the year
with multiple mentors and peer mentoring, continued
engagement in research and professional development/
career training throughout the academic year and
throughout their careers.
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NETWORKING STRATEGIES FOR THE
ACADEMIC PROFESSIONAL: MOVING BEYOND
THE BUSINESS CARD
Speaker: Marquita M. Qualls, Ph.D, Entropia Consulting
www.entropiaconsulting.com
Room: Carroll A-B
Session Overview: This session will explore strategies
for building, and more importantly, leveraging networks
by identifying which connections are essential for the
professional growth of those in faculty and academic
leadership roles.
Session Description: The age old cliché of “it’s not what
you know, but who you know” has evolved in the 21st
century “it’s not only about who you know, but more
importantly who knows you!” This is especially true
for academic professional. In past years publication
records and research productivity were key determining
factors for a successful academic career. However,
these attributes are no longer enough to navigate the
academic landscape and achieve success. Networking
and leveraging the relationships built are critical skills
for faculty and administrators at all levels. Far too many
STEM professionals believe that having a large number
of connections (e.g. Rolodex of business cards, Linked
In, FB, Twitter connections) equates to an effective
network. While connections are important, the utility
of your network is directly correlated to the quality of
those connections.

GRIT & SISU
Developing Grit and Sisu for Longterm Success
Room: Ballroom 12
Workshop Description: What do the movies Unbroken
and Selma have in common with each other? They
are both stories of unusual persistence in the face of
adversity, a combination of passion and determination,
of bravery and resilience. Commonly known as grit,
these same qualities are a key to success in and
beyond graduate school. Let’s discuss how our cultural
inheritance can support the development of grit. In
Finland, the capacity of psychological stamina and
perseverance, called Sisu, is celebrated nation-wide on
February 28. In this after-dinner session we will celebrate
the capacity to thrive amidst adversity using the power of
our minds, our culture, and our personal support teams.
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PHYSICS AND EDUCATION RESEARCH
(PER) V
Current Research
Chair: Dr. Juan R. Burciaga
Room: Johnson A-B
Session Overview: PER has revolutionized how we
teach both introductory and upper-level physics. And
the questions educational researchers asks continues
to change and expand as our understanding of how
students learn and begin to be physicists grows. In
addition, the physics society’s are beginning to develop
programs to reach, guide and mentor students on their
way to becoming physicists. We have also started to
make specific curricular changes to target specific
student population.
Time: 8:30-8:45
Session Title: DEVELOPING REAL INTEREST VERY
EARLY (DRIVE) FOR STEM
Speaker: Christopher Bassey, Azusa Pacific University
Session Description: There is a need to raise the interest
level of K-12 grade school students in science, technology,
engineering, mathematics (STEM) careers, especially
among students from the minority communities. One
way to achieve this is to engage the students very early,
before they are lured away by other competing vocations
such as sports and entertainment. We propose a set
of activities to entice, excite, engage and educate K-12
students in order to stimulate and improve their interest
in STEM. The activities include school visits by faculty
and college students to present physics demos, field trips
to colleges, research centers and laboratories by K thru
12 students. Other proposed activities include science
summer camps for hands-on experiences, workshops
involving parents, and teacher training. Preliminary
results indicate that these activities are important in
helping students choose STEM careers in future.
Time: 8:45-9:00
Session Title: USING PHYSICS EDUCATION RESEARCH
RESULTS TO SUPPORT PHYSICS STUDENTS INSIDE
AND OUTSIDE OF THE CLASSROOM
Speaker: Geraldine Cochran, Rochester Institute
of Technology
Session Description: Recent results in physics education
research (PER) have advanced our understanding of how
students learn physics and how best to teach physics.
Some of these studies have focused on underrepresented
groups, including gender and ethnic/racial minorities in
physics. Physics education researchers have investigated
the role of self-efficacy and identity, the impact of
community building and classroom dynamics, and

the effectiveness of classroom interventions. In this
presentation I will discuss findings within PER, and the
larger field of discipline-based education research, that I
have found beneficial to understanding how to support
underrepresented students in physics both inside and
outside of the classroom. This talk will be framed in terms
of implications for faculty, administrators in student
support units, and students. Efforts at one institution,
Rochester Institute of Technology, will be used as
an example.

SATURDAY SESSIONS

Saturday, February 28 • 8:30am – 10:00am

Time: 9:00-9:15
Session Title: THE DIVERSITY PIPELINE FROM K12
TO TENURE
Speaker: Micha Kilburn, University of Notre Dame
Session Description: The lack of diversity in physics
is a known problem, and yet efforts to change our
demographics have only had minor effects during the
last decade. I will explain some of the hidden barriers
that dissuade underrepresented minorities in becoming
physicists using a framework borrowed from sociology,
Maslow’s hierarchy of needs. I will draw from current
research at the undergraduate to faculty levels over a
variety of STEM fields that are also addressing a lack
of diversity. I will also provide analysis from the Joint
Institute for Nuclear Astrophysics (JINA) outreach
programs to understand the outlook for current K-12
students in becoming physicists. Specifically, I will
present results from the pre-surveys from our Art 2
Science Camps (ages 8-14) about their attitudes towards
science and what kinds of people look like scientists to
them. I will also present results from analysis of teacher
recommendations for our high school summer program.
Time: 9:15-9:30
Session Title: A STEM CENTER OF EXCELLENCE
FOR ACTIVE LEARNING AT NORTH CAROLINA A&T
STATE UNIVERSITY
Speaker: Abdellah Ahmidouch, North Carolina A&T
State University
Session Description: North Carolina Agricultural
and Technical State University (NCA&T), through a
major institutional gift from the NC GlaxoSmithKline
Foundation, developed a STEM Center of Excellence for
Active Learning. The center involves the Departments of
Biology, Chemistry, English, Mathematics, and Physics
and affects all of the University’s students and faculty.
The overarching goal of this program is to transform
pedagogy and institutional teaching and learning
at North Carolina A&T to significantly increase the
production of high achieving students who will pursue
careers and increase diversity in the STEM workforce.
Major goals and activities of the center will be presented.
Preliminary results of some of the center activities will
be presented.
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Time: 9:30-9:45
Session Title: PRELIMINARY RESULTS OF ALLIANCE
FOR PHYSICS EXCELLENCE (APEX) AT ALABAMA
A&M UNIVERSITY
Speaker: Vernessa M. Edwards, Alabama A&M University
Session Description: In an effort to improve the number
and quality of physics teachers in secondary schools in
Alabama, a model for training science teachers using
an innovative three prong pedagogical, technological
and content knowledge approach is being developed
and implemented under a National Science Foundation
project “Alliance for Physics Excellence” (APEX) at
Alabama A&M University (AAMU). The APEX project
is implementing a three prong approach of Discipline
Content Knowledge (DCK), Pedagogical Content
Knowledge (PCK), and Technological Pedagogical
and Content Knowledge (TPACK). The vision of APEX
is to promote significant gains in student learning by
transforming secondary physics education in Alabama.
APEX will be a comprehensive agent of change by
successfully integrating cutting edge teaching practices
into all secondary physics programs.
The project is in its 3rd year of performance with
evidence that physics education is being transformed in
Alabama secondary schools. The first of three cohorts
of high school teachers are in their 3rd year of evidence
and inquiry based learning and teaching of physics. They
report that the professional training they have received
has brought about marked improvements in their
students’ understanding and enjoyment of physics. The
2nd cohort of 33 high school teachers began the summer
of 2014 with their first two weeks of intensive training
in the Physics Teachers Institute (PTI). These two-week
workshops provide a hands-on interactive learning
approach of physics topics based on Alabama standards
for science teaching. Action research is also being
performed by the teachers in their various classrooms.
Preliminary observations of the outcomes and results will
be presented.
Work supported by NSF project Alliance for Physics
Excellence MSP 1238192.
Time: 9:45-10:00
Session Title: UAHUNTSVILLE-NASA MSFC
HELIOPHYSICS REU OPPORTUNITY FOR
UNDERGRADUATE STUDENTS
Speaker: Samaiyah Farid, University of AlabamaHuntsville/Vanderbilt University

in the Geo-sciences, specifically Heliophysics, and to
reduce the attrition rate of sophomores by engaging
them in research. We attribute the success of the
program to our proactive recruitment of first and second
year students, underrepresented groups, and students
from small universities. In this presentation, we review
our strategies and suggest techniques to recruit targeted
groups to similar REU programs. We also discuss
strategies for undergraduates interested in applying to
this and other REU programs.

Saturday, February 28 • 10:30am – 12:00pm
ASTRONOMY AND ASTROPHYSICS
(ASTRO) IV
Professional Development Workshop for Astronomers
and Astrophysicists
Chair: Jedidah Isler
Room: Johnson A - B
Session Overview: This interactive workshop will present
information and strategies relevant for building a career
as a professional Astronomer/Astrophysicist. Topics
discussed will include the academic paths leading to
a degree in Astronomy and/or Astrophysics and the
various trajectories that can be taken on the way to a
career that makes the most of that degree. We will give
tips for applying to graduate schools and postdoctoral
positions, and suggest techniques for making the
most of your time at each stage along your career
path. The discussion will include several professional
astronomers and astrophysics, with significant time
reserved for contributions and questions from students in
the audience.

KEYNOTE LUNCHEON
12:00pm – 2:00pm
2015 NSBP MEDIA PANEL SUMMARY
Room: Holiday 1 - 3
Moderated by: Dr. Aziza Baccouche, a physicist by
training who is a TV personality, the media panel will
include professionals who will share their insights about
the media. The panel will discuss innovative digital tools
and strategies to promote scientific literacy geared
towards a mainstream audience.

Session Description: Researchers from the University
of Alabama-Huntsville Center for Space Plasma and
Aeronomic Research Center (CSPAR) and NASA Marshall
Space Fight Center (MSFC) invite applications for the
Heliophysics REU 2015. The REU is specifically designed
to increase the participation of underrepresented groups
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GEANT4 WORKSHOP III: TOPAS HANDS-ON
EXERCISES

Saturday, February 28 • 2:30pm – 4:00pm

Room: Paca

NSBP OUTREACH PROGRAM

Speakers: Gabriela Tesfay, Ryreson University;
Muhammet Coruh, Hampton University

Chairs: Tim Spuck, National Radio Astronomy
Observatory; Samaiyah Farid, UAHuntsville/
Vanderbilt University

Chair: Joseph Perl, SLAC National Accelerator Laboratory

SPS CAREER WORKSHOP III

Workshop Description: This session will be dedicated
to hands-on exercises using the TOPAS tool. The Geant4
Monte Carlo simulation toolkit is becoming the standard
for simulating particles interaction with matter in many
applications ranging from nuclear/high energy physics
to space science, medical physics, radiobiology, optical
and materials sciences. Several user-friendly tools were
developed over the years for specific purposes such as
G4Beamline (accelerators), G4Mocren (medical imaging),
GATE (tomography), G4DNA (DNA studies) and TOPAS
(general purpose applications). While there are many
Geant4 users across the globe, establishing a new user
community within NSBP would enable a powerful venue
to improve and expand the toolkit. The workshops will
provide information about the toolkit and its applications,
along with a very basic training on the use of TOPAS
and how participants can benefit from its use at their
own institution.

The Careers Toolbox Workshop for Physics Students

LIGO WORKSHOP

Room: Carroll A - B
Speakers: Khyana Price, Tiana Norris, Nathaniel Lashley,
Perry Francois-Edwards
Workshop Description: Session on Physics and
Astronomy Outreach: This session will focus on
physics and astronomy education outreach programs
that hold strong potential benefits for traditionally
underrepresented minorities. Among other programs,
this presentation will feature Physics Inspiring the Next
Generation: Exploring the Cosmos with NRAO, and
the Skynet Jr. Scholars Program. Formal and informal
educators, as well as those with an interest in physics and
astronomy education outreach are encouraged to attend.

Chair: Kendra Redmond, American Institute of Physics,
Education Division
Room: Johnson A - B

SATURDAY SESSIONS

Workshops/Sessions

Chairs: Marco Cavaglia, University of Mississippi
Gregory Harry, America University
Room: Tubman A

Workshop Description: In this workshop, physics
students will learn how to identify skills that are valued in
the workplace, describe skills in ways that are meaningful
to potential employers, find job opportunities for which
they are qualified, and stand out as a candidate. Materials
center on helping students identify and articulate
the knowledge and skills that stem from a physics
background, with resources for building an effective
resume, interviewing, networking, and other aspects of
the job search all geared specifically for physics students.
The Careers Toolbox Workshop is the result of an NSFfunded Career Pathways research effort by the American
Institute of Physics to understand and disseminate
effective practices for preparing undergraduate physics
students to enter the STEM workforce, and will be led by
the Society of Physics Students. Although the workshop
is aimed at undergraduate physics students, many
elements will be useful for physics graduate students
as well.

Speaker: Gregory Harry, America University
Workshop Description: In the LIGO workshop we will
discuss technical aspects of the LIGO gravitational
wave detection effort including the status of the current
Advanced LIGO detectors, the present and expected
sensitivity to gravitational waves, the astrophysics that
has been done to date with LIGO, future astronomical
observations that are possible and plausible with
Advanced LIGO, and plans for future gravitational wave
detectors. We will also discuss opportunities for students,
teachers, professional physicists and astronomers, and
others to get involved with LIGO, including summer
research positions for students, high school teacher
training, and joining the collaboration.
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SATURDAY SESSIONS

GRADMAP III
An Open Forum on the GRAD-MAP Model and Future
NSBP Partnership
Chair: Katie Jameson, University of Maryland
College Park
Room: Tubman B
Speakers: Dr. Stuart Vogel (Astronomy Department
Chair, University of Maryland)
Donna Hammer (Physics Department Director
of Education, University of Maryland)
Tim Uher (Physics Department Coordinator,
University of Maryland)
Workshop Description: Graduate Resources Advancing
Diversity with Maryland Astronomy and Physics (GRADMAP) builds strong relationships with mid-Atlantic
Minority-Serving Institutions (MSIs) through seminars,
forums, and workshops in order to create and foster a
diverse community of undergraduates from which to
recruit to the physics and astronomy graduate programs
at UMCP. Our goal is to give underrepresented students
the technical and professional skills and experience
to successfully pursue graduate degrees in physics
and astronomy, and develop strong professional and
research ties between the UMCP physics and astronomy
departments and area HBCUs/MSIs. We developed
a three-part program to achieve the improvement.
First is our fall Collaborative Seminar Series, in which
UMCP graduate students and faculty travel to MSIs to
present research and introduce the process of getting to
graduate school and life as a graduate student. Secondly,
we host a Winter Workshop for the most interested
and promising of students at participating MSIs. The
Workshop teaches critical computing skills, research
techniques, and strategies for graduate school and
summer internship applications, all of which are vital for
future success and often unavailable to students at their
home institutions. Students also begin research projects
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with UMCP faculty at the Workshop. Finally, we host a
Spring Symposium, which brings students and faculty
to the University for a day of research talks, discussion,
and networking.
In Session III, we will hold a roundtable discussion on
the future of GRAD-MAP with emphasis on how we can
work with NSBP and the possibility of expanding to nonlocal institutions. (Attendance at previous GRAD-MAP
Sessions is suggested, but not required.)

WORKSHOP
Workshop for Moving Ideas from the Laboratory to the
Market Place
Chair: Gregory E. Williams, Ph.D., Corning Incorporated,
Science and Technology Division Performance
Excellence Champion
Room: Ruth
Workshop Description: A brief overview of how Quality
and Performance Excellence principles are applied to
innovation will be shared with the audience. Concepts
and systems will be presented that integrate technical
creativity, mastery of process improvement, leadership,
and teamwork to achieve customer satisfaction. A
hands-on workshop will be conducted to immerse the
participants in a unique role-play simulation where these
principles will be utilized. Several teams will be formed
and a friendly competition will culminate in the winning
team being able to best deliver products to the customer
with the highest satisfaction. These principles can help
scientist understand the complexity and requirements
on how to move ideas from the laboratory to the
marketplace.

KEYNOTE AWARDS AND
RECOGNITION CLOSING DINNER
7:00pm – 9:00pm
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Associated
Universities, Inc.

AUI CREATES THE
INFRASTRUCTURE
OF DISCOVERY

AUI IS COMMITTED
TO FURTHERING HUMAN
UNDERSTANDING OF
THE UNIVERSE.
We help design, build, and manage the complex,
pioneering facilities necessary for world-class
scientific research and experimentation.

OUR STORY
AUI was established in 1946 as an educational
institution dedicated to research, development, and
education by managing major research facilities. With
that mandate, AUI was commissioned by the U.S.
Atomic Energy Commission to plan, build, and operate
the Brookhaven National Laboratory (BNL) and AUI
managed BNL until 1998: six Nobel Prizes were awarded
for research conducted at BNL during that 51-year period.
AUI is proud to have played a fundamental role in
establishing the National Radio Astronomy Observatory
(NRAO) over 50 years ago, working with the National
Science Foundation (NSF) and responding to the expressed
needs of the US research community. Ever since, we have
successfully managed NRAO for NSF, maintaining NRAO
as the world’s leading radio astronomy observatory. Today
NRAO operates four state-of-the-art observing facilities:
Atacama Large Millimeter/submillimeter Array (ALMA),
built at 16,500 feet in the Atacama of Chile, an
international project for which AUI serves as the
North American Executive
Karl G. Jansky Very Large Array (VLA)
near Socorro, New Mexico
Robert C. Byrd Green Bank Telescope (GBT)
in Green Bank
Very Long Baseline Array (VLBA), 10 radio antennas
on sites stretching from the U.S. Virgin Islands to Hawaii

ALMA image of the young star HL Tau and its protoplanetary disk
Credit: ALMA (NRAO/ESO/NAOJ); C. Brogan, B. Saxton
(NRAO/AUI/NSF).

AUI CREA LA
INFRAESTRUCTURA
DE DESCUBRIMIENTO

AUI has shown its ability to create many forefront
research facilities, and with ALMA, it has delivered
results on time and within budget on the largest single
procurement ever funded by the NSF.

OUR MISSION

BROADENING PARTICIPATION

AUI collaborates with the scientific community
and research sponsors to plan, build, and operate
cutting-edge facilities. We cultivate excellence,
deliver value, enhance education, and engage
the public.

Our commitment to diversity and broad participation
is core to everything we do.

Learn more at www.aui.edu

AUI is focused on science for everyone, not just a
privileged few. We create facilities open to all the world’s
astronomers, and seek the benefits of diversity throughout
our organization, in all aspects of our work—on behalf of
the community we serve. Our diverse societal recruiting,
inclusive workplaces, ambitious “pipeline” programs, and
sharing of research are evidence of AUI’s commitment to
broadening participation.

Poster Presentations
ASTRONOMY AND ASTROPHYSICS POSTERS
1.
2.
3.
4.

5.
6.
7.

8.
9.
10.
11.
12.
13.
14.

15.
16.
17.
18.
20.
21.
22.
23.
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Characterization of the Binary System GJ 660.1AB
Christian Aganze, Morehouse College
Brown Dwarf Science at Project 1640: HD 19467 B and
its Doppler TRENDS
Jonathan Aguilar, Johns Hopkins University
Deuterium and Helium-4 as a Probe of the
Early Universe
Jeremy Ariche, Morehouse College
The Atacama Cosmology Telescope: Followup Imaging
of SZE-Selected Clusters with ATCA, LABOCA,
and Herschel
Andrew Baker, Rutgers, The State University of
New Jersey
Densities of Galactic Center Clouds
Jonathan Barnes, Norfolk State University
A Study of Seasonal Ionospheric Peak Electron
Density Variation
Steven Brown, George Mason University
The SpeX Prism Library Analysis Toolkit: A Resource
for Stellar Spectral Analysis and a Collaborative Model
for Research Training
Adam Burgasser, UC San Diego
A WISE Selection of MIR AGN in Different
Environments
Belinda Cheeseboro, Andrews University
Preliminary Evaluation of a New Cosmology Curriculum
Kim Coble, Chicago State University
Testing the Dark Matter Caustic Theory Against
Observations in the Milky Way
Julie Dumas, Rensselaer Polytechnic Institute
On Carbon Burning in SAGB Stars
Robert Farmer, Arizona State University
Comparison of Merging Dark Matter Halo Histories
Robel Geda, Rutgers University
Kepler Studies of Very-Low-Mass Stars and Brown
Dwarfs: Clouds, Flares and Exoplanets
John Gizis, University of Delaware
Testing the Refurbished 30-inch Leuschner Telescope
and its Capabilities to Detect Planets Around
Other Stars
Eileen Gonzales, San Francisco State University
Cosmology Large Angular Scale Surveyor:
Instrument Overview
Kathleen Harrington, Johns Hopkins University
The WIYN Observatory’s New Dawn: Ongoing National
Access and New Instrumentation
Eric Hooper, WIYN Observatory
The Search for Earth 2.0
Jason Kalirai , STScI and Johns Hopkins University
Progress and Development of a Template Space
Science Curriculum
Abebe Kebede, North Carolina A&T State University
Deep Photometry of the Southern Compact Groups
Olivia McAuley, University of North Carolina at
Chapel Hill
Where the X-Rays Are: An X-Ray Analysis of the Radio
Loud Quasar 3C 270.1
Moiya McTier, Harvard University
Inferring the Presence of Dark Matter Using the Small
Radio Telescope
Saidou Ngaide, Morehouse College
Radio Jove, SID Monitors to Study Aolar Activity
Anthony Patterson, North Carolina Agricultural and
Technical State University

24. Impact of the Number of Eigenvalues in
Karhunen-Loève Image Projection Algorithm for
Exoplanetary System Imaging
Bin Ren, Johns Hopkins University
25. Understanding Galaxy Cluster MKW10
Timothy Sanders, Chicago State University
26. Transformational Science with the Atacama Milimeter
Submillimeter Array (ALMA)
Kartik Sheth, National Radio Astronomy Observatory
27. Radio Jove & SID Monitor for Space Weather Studies
and Astrophotography
Deion Waddell, North Carolina A&T State University
28. CAMPARE and Cal-Bridge: Two Institutional Networks
Increasing Equity and Diversity in Astronomy
Alexander Rudolph, California State
Polytechnic University
29. Measuring the Kinematics of Pre-main Sequence
Binaries and Clusters with APOGEE
Kevin R. Covey, Western Washington University

PHOTONICS AND OPTICS (POP) POSTERS
30. Application of Laser Induced Breakdown Spectroscopy
to Amorphous and Crystalline Solids
Sharma Prakash, Tuskegee University
31. Time-Resolved Plasma Emission Spectroscopy of
Pulsed Laser Interaction with Surface-Bound Metal
Micro-Particles
Candace Harris, Lawrence Livermore
National Laboratory

ATOMIC, MOLECULAR AND OPTICAL PHYSICS
(AMO) POSTERS
32. Citrate Reduction of Gold Nanoparticles for a Drug
Delivery System Synthesized with Plant Extracts to
Effect Cytotoxicity of Breast Cancer Cells
Sherita Moses, Alabama Agricultural and
Mechanical University
33. Characterizing the Normal-to-Superconducting Phase
Transition in Nanowires
Sirak Mekonen, Jackson State University
34. Using Dynamic Light Scattering to Study
Nanoparticle Dynamics
Julian Pilate-Hutcherson, Morehouse College
35. CZT Radiation Detector Performance
Charles Payton, Alabama A&M University
36. Femtosecond Laser Ablation of Silver in Organic
Solvents for Nanoparticle Generation: Towards
Application on Surface Enhanced Raman Spectroscopy
Melvin Hill, Morehouse College
37. Lipid Dynamics: Interaction Between DPPC and
Cholesterol Mixed Monolayers
LaNell Williams, Wesleyan University
38. Laser-Induced-Breakdown Spectroscopy of PotassiumBased Energetic Materials Deposited on Substrates in
the UV-VIS and MIR Regions
Keith Tukes, Hampton University
39. Spectroscopic Properties of Pr3+ and
Eu3+ Doped KPb2Cl5
Amber Simmons, Morehouse College

CHEMICAL AND BIOLOGICAL PHYSICS POSTER
40. Tissue Surface Tension Measurements of Hydra
Epithelial Tissues and Its Role in Driving Hydra
Regeneration from Aggregates
Jarhett Butler, Morehouse College
41. Adhesion Measurements of Functionalized AFM Cantil
Melvin Kenney, Morehouse College
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42. Porphyrin-Graphine Oxide Field Effect
Transistor Biosensor
Akilah Mateen, Atlanta Metropolitan State College
43. Spectroscopic Analysis of Forensic Drug Cocaine
Using Nanoparticles
Latisha Franklin, Dillard University

CONDENSED MATTER AND MATERIALS
PHYSICS POSTERS
44. Simulation and Modeling of Photocatalytic Hybrid TiO2
Multi-Walled Carbon Nanotubes Adewale Akinfaderin,
Florida State University/NHML
45. Spatial Arrangement of Organic Compounds on a
Model Mineral Surface: Implications for Soil Organic
Matter Stabilization
Haile Ambaye, Oak Ridge National Laboratory
46. Improvements in the Growth of LiInSe2
Semiconducting Crystals
Brenden Wiggins, Vanderbilt University
47. Characterizing the Normal-to-Superconducting Phase
Transition in Nanowires
Sirak Mekonen, Jackson State University
48. Using Dynamic Light Scattering to Study
Nanoparticle Dynamics
Julian Pilate-Hutcherson, Morehouse College
49. Topological Insulators as Superconductors
Dereje Sefu, Morgan State University
50. Topological Insulators as Superconductors
Jaime Arribas Starkey-El, Morgan State University
51. Growth and Characteristics of Indium
Selenide Nanostructures
Malik Ko, North Carolina Central University
52. Evaluation of Deep Trenches in X-Ray Sensors
Jamelle Watson-Daniels, Brown University
53. Growth of Crystals with Exotic Physical Properties
Rojae Wright, Alabama A&M University
54. Solid Solutions of Titanium and Vanadium Containing
Binary Carbides as Precursors for Carbide-Derived
Carbon Films
Anne Rebecca, Rowan University
55. On the Characterization of the Superconducting
Current Density for YBCO Thin Films with
CeO2 Impurities
Ronald Gamble, North Carolina A&T
56. Role of Thermal Energy in the Conversion of Ta and Nb
Containing Binary Carbides to Carbide-derived Carbon
Jesse Kossier Gregory, Rowan University
57 Magnetic and Structural Study of Fe/MgO/Fe Magnetic
Tunnel Junction
Alexander Newman, Morgan State University
58. The Effect of Bagasse Filler on the Thermomechanical
Properties Of Bio-Based Epoxy System
Marylyn Creer, Alabama A&M University
59. Mass Transport of Metallic Clusters on High Quality
Mesoscopic Graphene Devices
Chad Germany, University of California Berkeley
60. An AC Magnetic Susceptibility Study of Nanoscale
Iron Oxides
Brianna Stewart, Spelman College
61. Simulation and Modeling of Photocatalytic Hybrid TiO2
Multi-walled Carbon Nanotubes
Shawn Muslim, North Carolina Central University
62. Characterizing Vanadium Dioxide Tunable
Hyperbolic Metamaterials
Chan Kyaw, Morehouse College

PHYSICS EDUCATION AND PHYSICS
EDUCATIONAL RESEARCH (PER)
63. The Overlooked Science: The Growing Focus on Physics
at Xavier University of Louisiana
Shelby Santiago, Xavier University of Louisiana
64. Utilizing Informal Science Programs to Understand
Connections Between Physics Identity and
Racial Identity
Simone Hyater-Adams, University of Colorado Boulder
65. Design and Fabrication of Transportable Hybrid Solar
and Wind Energy System
Kyle Rose, Sr., Alabama A&M
66. Johns Hopkins University Public Outreach: Teaching
Physics & Astronomy in Baltimore City Classrooms
Rachel Alexandroff, Johns Hopkins University
67. The Badger Jets Solder Squad: Our Attempt to Teach
Middle-school Students to Solder
Billy Gates, Jr., University of Wisconsin – Madison

NUCLEAR AND PARTICLE PHYSICS (NPP) POSTER
68. Unmanned Aircraft Systems Airspace Operations
Challenge Ground Vehicle Development
Minnae Chabwerra, University of Michigan
69. DarkLight Invisible Prototype Detector for Dark
Matter Search
Cullen Haviland, Hampton University
70. A Multi-layered Active Be/Si Target for Rare Isotope
Studies at the National Superconducting Cyclotron
Facility of MSU
Jessica Freeman, Hampton University
71. Strangeness Production In ALICE
Harold Johnson, Chicago State University
72. Quartz Detector for the SuperHMS Spectrometer at
Hall-C Jefferson Lab
Stacey Kee, Norfolk State University
73. New Experiment to Measure the Proton Charge Radius
at Jefferson Laboratory
Dominique James, North Carolina Agricultural and
Technology University
74. Influence of the Interplanetary Magnetic field (IMF)
on Solar Energetic Particles (SEP) as a Function
of Latitude
Dakari Franklin, Morehouse College
75. The Effects of Ultra-Violet Light on Gamma Irradiated
Lead Glass Bars
Leandra Waters, North Carolina Agricultural and
Technology University

MEDICAL PHYSICS (MED) POSTER
76. Understanding DNA Breakage with the
Geant4-DNA Tool
Paige Greenwood, Hampton University
77. 3D In-Vivo Dose Monitoring with Scintillating Fibers
During Proton Therapy Treatment of Brain Cancer
with TOPAS
Gabriella Tesfay, Ryerson University

FLUID AND PLASMA PHYSICS (FPP) POSTERS
78. The Status of FAMU Fusion Research
Jerry Clark, FLorida A&M University

EARTH AND PLANETARY SYSTEMS SCIENCES
POSTER (EPSS)
79. Statistics of Ionospheric Amplitude Scintillation and its
Correlation with Phase Scintillation Over Bahir Dar
Using GPS-SCINDA During Solar Maximum Phase (2014)
Aara’L Yarber, Bahir Dar University and Howard University
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Exhibitor Booth
Assignment
Organization/Institution

Booth Assignment

American Astronomical Society ..................................................314
American Institute of Physics........................................................102
American Physical Society ............................................................. 318
American University .......................................................................... 212
Boston University ............................................................................... 215
America’s DOE National Laboratory System –
A Powerhouse of Science, Technology,
Engineering and Mathematics ........................................... 301, 303
Cornell University ..............................................................................204
Corning Incorporated .......................................................................316
Duke University-The Graduate School .....................................308
Florida Agricultural & Mechanical University........................205
Harvard University Department of Physics & Harvard
School of Engineering and Applied Sciences ......................306
Howard University.............................................................................. 219
Johns Hopkins University ..............................................................302
Kansas State University ...................................................................109
Lawrence Livermore National Laboratory .............................305
LIGO.......................................................................................................... 212
Michigan State University ...............................................................107
MIRTHE Center .................................................................................... 213
NASA/GSFC.........................................................................................209
National High Magnetic Field Laboratory ..............................208
National Radio Astronomy Observatory ................................. 217
NIST Center for Neutron Research ............................................203
Norfolk State University ..................................................................105
North Carolina State University ...................................................201
Nuclear Science and Security Consortium ........................... 304
Oak Ridge National Laboratory ..................................................307
Princeton University .......................................................................... 214
Rice University ......................................................................................101
Space Telescope Science Institute (STScI).................... 315, 317
Stanford University ...........................................................................202
The Graduate Center City University of New York............. 207
The University of Alabama Huntsville – CSPAR ................. 200
University of Chicago Physics and Medical Physics ...........103
University of Michigan Applied Physics Program ...............206
University of Michigan Department of Astronomy .............104
University of North Carolina at Chapel Hill ............................. 312
University of Pennsylvania Medical Physics Programs ...... 311
University of Wisconsin-Madison ................................................. 115
Vanderbilt/Fisk University............................................................... 113
Yale Physics Department .............................................................. 300
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for Attending the 2015 NSBP Conference

