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Science town meetings

Joint DNP Town Meetings on
Nuclear Structure and Nuclear

Astrophysics

Augusf 2l-23, 2014 APS Division of Nuclear Physics: 2014 Long-range plan
Mitchell Institute, Texas A&M University

Joint Town Meetings on QCD

Temple University

September 13-15, 2014

Fundamental Symmetries, Neutrinos,
Neutrons and related Nuclear
Astrophysics

Long-Range Plan Town Meeting
Chicago, September 28-29, 2014
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Education and Innovation White Paper

Preamble

Executive Summary
NUCLEAR SCIENCE - Recommendations

EDUCATION & INNOVATION Workforce and Education

- Workforce Development
- Graduate and Postgraduate Education
- Undergraduate Education
- K12 and Outreach
Innovation
- Defense & Security
- Energy & Climate
- Health & Medicine
- Innovations, art & Forensic
Appendix A: Program
Appendix B: List of Participants
Appendix C: Presentation Abstracts
Appendix D: Examples of Present Outreach Activities
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Workforce Development

“Encourage the funding agencies to continue to capitalize on the direct educational
benefits of their primary missions. Federal dollars spent in basic research at universities
have a major impact on the quality and depth of undergraduate science education”
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Careers of Nuclear Physics PhD
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Faculty
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Female Faculty

Percent female faculty

Physics Nuclear Physics
8% 7.5%
15% 12.9%
22% 29.7%
14% 12.2%
Fraction
“year of PhD”

distributions

Numbers

Female faculty/Total faculty (%)

# of faculty

50

40

30

20

10

0

70
60
50
40
30
20

1955
1960
1965

B Cerny
W 2013

1970
1975
1980
1985
1990
1995
2000
2005

2010

1955

H male
B female

1960
1965
1970
1975
1980
1985
1990
1995
2000
2005
2010




Graduate and Postgraduate Education

» Recruiting
= Graduate brochure
= CEU
= Fellowships

» Mentoring

» Education
= Distributed graduate courses Fall 2013
= Summer schools
= Topical collaborations
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His research interests include neutrino
physics, nuclear astrophysics, tests of
fundamental symmetries, and many-
body theory.




...already success!!!
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Undergraduate Education

Importance of undergraduate research experience:
“The nuclear science community should increase its involvement and visibility in

2007 LRP

undergraduate education and research...”
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Undergraduate Education

If you are planning to attend graduate school,
which field of study are you currently 40

considering?
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Examples of CEU and REU students

Mustafa Rajabali
MoNA, CEU 2002
Assistant Professor,
Tennessee Tech

Anne Sickles

REU/CEU 1999 and 2000
Assistant Professor,
University of lllinois

.: National Science Foundation

Michigan State University
NSCL



CEU 1998

Michael Binger

1998 REU University of Washington, INT, Martin Savage

1998 CEU “Multiloop Diagrams in Non-Relativistic Field
Theories and the Deuteron Quadrupole Moment

1999 BS Physics and Applied Mathematics, North
Carolina State University

2006 PhD Theoretical Particle Physics, Stanford
University

2010 Total live tournament winnings exceed $6,500,000

National Science Foundation
Michigan State University
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Michael Binger at the 2008 World Series of
Poker

Nickname(s) The Machine
Residence Atherton, California

World Series of Poker

Bracelet(s) MNome
Money finish(es) 23
Highest ITM ard, 2006

Main Event finish



Research Experience for Undergraduates

The Nuclear Physics community has recognized the importance of
early research experience for a long time:

= |n 1983 the NSAC Long Range Plan stated as the first recommendation with
regards to manpower and training: “Programs which involve
undergraduates in nuclear science research are extremely important in
attracting students to the field... efforts should be made to strengthen and
expand these... if necessary with specific funding from the agencies”

= When the NSF (re)instituted the Research Experience for Undergraduates
(REU) programs in 1987, half of the first successful proposals were led by
nuclear physicists.

= The Nuclear Physics community continues to take advantage of the REU and
the DOE sponsored Science Undergraduate Laboratory Internships (SULI)
program.

= Qut of 48 sites posted on the NSF physics REU site which specify subfield
research options, 19 (40% of the programs) list nuclear physics as an option.

National Science Foundation
n Michigan State University
NSCL



K12 and Qutreach

The Nuclear Physics Community has
traditionally provided national leadership
through its work with K-12 students, both
at its major laboratories and through
smaller laboratories and also individual
nuclear physicists.

= Accelerator labs offer great
opportunities (Open Houses)

Utilization of modern
communication...
= Social media
= Nuclear chart as a mobile
= Video game

National Science Foundation
Michigan State University
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Web Activities

Onganzafion:  University of Hioire Dame Grade Level; K-12+ Agult
Michigan State University .
Funding source: HSF
Contact: JIMA Qutreach
[574] 831-5328
jinoout@nd.edu

The JIMNA Educational Gallery offers semething for everyone, from movies,
colofing sheets, and g side snow based on Homy Poifer character names, 1o
tegcning matrerials and agdvanced couse-pased lectures. The gallery poges
contnue to receive 1000+ unique visits each year.

JIbA iz active in social media on its Facebook, Twitter, Google+, and
YouTube pages. The most popular Facebook post to date, about
Infernaticnal Women's Day, was seen by over #00 pecple. Most of the FB
fans are women, ages 35-44 who live in or near South Bend. These are most
likety mothers of students who hawve attended a JIMA cufreach program.

‘We use FB to nofify them of other local cutreach events throughout the year.
Almest 20% of the fans Fve outside of the United States.

JIMA has posted 13 videos on YouTube, which have been viewed 1000+
times. These videos are a combination of educaticnal confent and videos
about ouiregch events. The most popular video was o ‘fun’ experimenta
paredy of the 12 days of Christmas, which was g joint project between
scientists at MSU and ND. While growth on Twitter and Google+ have been
siower than FB and YouTube, scientists and committees often use Google+
nangouts as a new way to video conference.

. T
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Zach e, e, i Eimnce

MICHIGAN STATE
UNTVERSITY

Organization: MSCL at MSU Audience/Grade Level: Any

Contact:  NSCL Outreach Funding source: MSF

visits@nscl.msy.edu
517-P08-7363

‘Groups that are too large fior MSCL fours or can't fravel fo the o are
offered talks about nuciear seience or, for school groups that request it,
‘careers in research (and STEM] fields. MSCL facuity, staff and students
often mavel around Michigan to tell their story fo these gudiences. Such
talks nhave oeen attended by over 2400 guests in 2074,

‘One talk onganizer said: “Your presentation was oufstanding and the
nighlight of the day. Literally every conversafion | hod the rest of the day
included very positive comments about your presentation!”

Jefferson Lab

JefferSon Lab

Physics Fest

onganization: Jefferson Lab Audience/Grade Level £-12

Contact: Jan Tyler Funding source: Jefferson Lab

Jefferson Lab’s Physics Fest s a
two-houwr field tip highlighting
nuclear physics, demaonsirations
with cryogenics and plasmas,
and career opporunities in the
STEM fields. Heany £,000 studenis
afended the events ar Jefferson
Lok in FY2on4.

Nuclear Science Day for \H
Girl Scouls & Boy Scouis [l sy s

Orgarnizafion:  Muclear Science Division LBNL  Audience/Grade Level: 7-12

Contact: Alan Poon, AWPooniiblgov Funding seurce:  LBHL and supparfin
fund from foundations
510-495-24467

The Muclear Science Division at LEML has
been hosfing the Muciear Science Day for
Cirl Scouts and Boy Scouts event annually
since 2011. About 200 youths, along with
\eaders, come o tnis event each year.
Girl Scouts and Boy Scouts in the San
Francisco Bay Area leam about the ABCTS
[alpha. beta and gamma) of Nuclear
Science and participate in o number of
exciting and educational activities.

The parficipants have opporunities to
construct atomic modets, build

simple electroscope, Use sUrvay meters to
iook for hidden radicactivity, four an
occelerator, and also discuss career
opfions with guest scientists. In addition
o using Geiger counters in the survey
acfivifies, the scouts saw other types of
radiafion detector in acfion

as well.

Upon completion of the day's activities,
all participants get the event patch. Boy
Scouts who also complete a prefequisite
worksheet will eam the Huclear Science
Merit Badge. This s a very popular
community event, and NSD was honored
with @ community parinership award by a
socal scout council in 2013,

Neuirino Day

Sanford Undsrground
Research Facility

organization: sanford Audience/Grade Level: Pubiic [ All

Underground Research Facility

Contact: Peggy Homs Funding source: Sanford Lab and local
pnoms@sanioriob.ong businesses and foundations
(605]-720-5049

Heufrine Day i an annual science
festival hesa in the Lead, 5D community
the second saturaay of Jury that has
grown to grract more than 1000
parficipants. In 2013, the festival
outgrew the surface facility at the
sanford Underground Ressarch Facility
and expanded JowWnown.

The whole community i now involved.
Al tne sanford Lab site, visitors can tour
fhe Hoist Room, visit displays or ask
questions of scientists working at the
4850L of the undenground kab via high-
definition videoconference. Down the
hill in towm, science lectures and hands-
on acfivities for kids of ol ages take
place at the Histonc Homestake opera
House, the Library, the Lead-Deagwood
Migdie School, the Homestake Open
Cut and the Black Hils Mining Museum.
Buzes fake participants between
locafions. Pariners include the Lead
Chamber of Commerce, fhe Lead-
Degdwood Arfs Councl, South Dakota
Public: Broadcasting, Black Hills Power
and many Community volunteers.

RHIC Features and
Press Ouireach

MATIENAL LAROHATORY

Organization: Brockhaven Maficnal Audience: General Pubic

Loboratory, Media £ Communicafions Office )
Funding source: DOE Office

Contact: Karen MchHulty Walsh, of science
kmcnuliy@bnl.gov

Brookhaven Lab regularly features engaging stories about the
research at the Relativistic Heavy lon Collider (RHIC) on its public-
facing web pages, distributes these stories to the mainstream media,
and points to them via social media (Twitter, Facebook, and Tumibir)
to encourage wider distribution and independent coverage of our
nuclear physics research. Examples include stories at the start and
end of the most recent experdmental run, features on the careers

of physicists trained at RHIC, and updates on scientific findings such
as the search for strange baryons and the source of gluon spin. We
also routinely attend scientific meetings and science communication
events where we pitch coverage of RHIC physics to reporters.
Examples of the payoff from these
efforts include: a “How to Make Quark
Soup” video featured on NPR's Scignce
Friday broadeast and website, a
segment in the Discovery Science series
“How the Universe Works," & column on
the “awe-inspiring” research at RHIC in
The Wall Street Journal, prominent
coverage in a popular ook, Heat:
Adventures in the World's Fiery Places,
stories appearing on a variety of news
sites and blogs, and high-tech elements
of RHIC experiments featured in ads for
the New York State Empire Development
Corporation and Apple Computers.




Summary

= Education and dissemination has to be an
integral part of research

= Nuclear science has to be promoted by the
whole community

" [nnovative approaches to address some of
the challenges should be fostered and
appreciated

NSCL

National Science Foundation
Michigan State University
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