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The Thomas Jefferson National Accelerator 
Facility (TJNAF or “Jefferson Lab”)

Exploring the Nature of Matter:

• Thomas Jefferson National Accelerator Facility (Jefferson Lab) is a U.S. 
Department of Energy Office of Science national laboratory. Scientists 
worldwide utilize the lab’s unique particle accelerator, known as the 
Continuous Electron Beam Accelerator Facility (CEBAF), to probe the 
most basic building blocks of matter - helping us to better understand 
these particles and the forces that bind them - and ultimately our world.

• In addition, the lab capitalizes on its unique technologies and expertise to 
perform advanced computing and applied research with industry and 
university partners, and provides programs designed to help educate the 
next generation in science and technology.

• Managing and operating the lab for DOE is Jefferson Science 
Associates, LLC. JSA is a limited liability company created 
by Southeastern Universities Research Association and PAE Applied 
Technologies.

http://jsallc.org/
https://www6.sura.org/
https://www.pae.com/


Major research opportunities:

• Research in Experimental Nuclear/Particle Physics
• Smash electrons with up to 12,000,000,000 eVolts into nuclear targets
• Study the fundamental structure of atomic nuclei and elementary particles
• Devise, build, test and operate sophisticated scientific instruments (detectors)

• Research in Theoretical and Computational Nuclear/Particle Physics
• Explore the fundamental theory of the Strong Interaction

• Predict the properties of nuclei and their constituents, including exotic particles

• Accelerator Science

• AI, Advanced Computing, Data Science, Material Science, Imaging, 
Industrial Applications, ...



Connection ODU – Jefferson Lab

Most of our program takes place at 
Jefferson Lab!

•  World-leading electron 
accelerator for Nuclear and 
Particle Physics

•  Presently 6 GeV beam 
energy, will be upgraded to 
12 GeV in the next 4 years

•  Large international 
collaborations running 
experiments in 3 Halls 
simultaneously

•  Stimulating environment

Where do we do our experiments?

And all of it close to home!

35 min

Our group is one 
of the biggest 
contributors
to the Jefferson 
Lab program

Where do we do 
our experiments?

• Director of Jefferson Lab and Assoc. 
Director for Accelerators are Governor's 
Distinguished CEBAF Professors of 
Physics at ODU

• 6 Faculty in Experimental Nuclear Physics, 
6 Faculty in Theoretical Nuclear Physics, 
and several faculty in Accelerator Science 
to research at Jefferson Lab

• Six Jefferson Lab Staff members have full 
faculty privileges and graduate students at 
ODU.

• Experimental group is one of the largest 
contributors to the scientific program of 
the CEBAF accelerator

• Theory Group makes up 1/3 of the entire 
theory group at Jefferson Lab.

• Many other connections (e.g., through 
Center for Femtography).



Experimental Nuclear Physics Group

• 6 faculty and 3 Jefferson Lab professors, 4 postdocs, 
technician, and over 1 dozen graduate students.

• Research in all 4 Halls at Jefferson Lab (A-D).

• Building major equipment and leading several 
experimental collaborations

• Significant Lab space on campus: “High Bay Area”

• Our alumni have gotten positions at Universities, National 
Labs, Medical Physics, and in Industry



Scattered electrons and debris are detected…
 CLAS12 in Hall B (CEBAF Large 
Acceptance Spectrometer)
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12 GeV Upgrade Project Highlights 
Accelerator 99.6% complete: 
cryomods, cryogenics, beam transport done 

Hall D 98% complete: 

Hall C 74% complete: 
Dipole yoke installed  

Hall B 74% complete: 
HTCC and SVT assembly  

Dipole coil winding!

Solenoid cooled down 
and ramped to 1250 Amps!

GLUEX in Hall D
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Preliminary   Plans   for  
Early    Beam    in    Hall   A 

16 mo.  
Shutdown     Early   Experiments 12 GeV 

Commissioning   

SuperBigbite 
Spectrometer    

Beam  1st      to  Hall A 

FY  2015 FY  2013 FY  2016 FY  2014 FY  2017 

SBS  Experiments    

SBS Project    

DVCS-I / GM
p  3H/3He      PREX        (A1

n, APEX) 

11 GeV 

EM Form 
Factor 

Access to 
GPDs 

d/u at High x Neutron skin 

EM  Form  Factors  
at  high  Q2 

•   3 A-rated experiments in first years of running 
•   DVCS (HRS-L + calo) and GM

p (HRS-R) run is combined 
•   Some flexibility incorporated 

12 GeV Projects:   
1.   Moller polarimeter 
   
2.  Compton polarimeter 
         
3. Energy Meas. upgrade  

Neutron spin structure 
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Neutron spin structure 

HRS and SuperBigbite in Hall A
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Preliminary Plans for  
First Years of Beam in Hall B 

 Early   11 GeV Experiments Construction 

1st  beam  to Hall B 

FY  2015 FY  2016 FY  2014 FY  2017 

First 11 GeV 

Heavy 
Photon 
Search  

•   6 A rated experiments in first 3 years of running 
•   PCR, HPS, pDVCS, nDVCS, pSIDIS, g1

p/g1
n 

•   High discovery potential during first year 

FY  2018 

g1
p , g1

n  

large x 
spin str. 

CLAS12  
Installation 

Installation 

  < 6 GeV beam pDVCS 
& GPDs 
pSIDIS & 
TMDs 

 nDVCS  
 & GPDs 
nSIDIS  
& TMDs  

Proton TMDs 
Transverse 
spin structure 

Pre-CLAS12  

Proton 
Charge 
Radius 

18 

H
PS Setup for 2014-2015 run 

• 
Setup!is!based!on!a!threeBdipole!chicane!located!in!dow

nstream
!end!of!HallBB!

• 
Detector!system

!consists!of!a!silicon!vertex!tracker!and!an!electrom
agneQc!

calorim
eter!

• 
Beam

line$upstream
$of$the$setup$is$ready$for$beam

$
com

m
issioning,$expected$to$start$in$N

ovem
ber$$

• 
InstallaQon!of!detectors!and!the!dow

nstream
!beam

line!is!in!
progress.!Calorim

eter!m
odules!are!installed,!silicon!tracker!

w
ill!arrive!to!JLAB!in!m

id!N
ovem

ber!and!w
ill!be!ready$for$

beam
$at$the$beginning$of$Decem

ber!
• 

For!now
!HPS!has!been!approved!to!run!25!days!at!tw

o!
beam

!energies!(2.2!&
!1.1$GeV)!and!expectaQons!are!that!

som
e!early!physics!results!w

ill!be!produced.!If!successful,!
HPS!w

ill!com
e!back!to!ask!to!schedule!the!rest!of!155!days!

(condiQonally!approved!by!PAC)$

HPS
Exp.
Hall B
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Preliminary plans   for 
Early  Beam    in    Hall   C 

SHMS 
Installation     Early   Experiments 12 GeV 

Commissioning   

1st 11 GeV 
Beam 

FY  2017 FY  2015 FY  2018 FY  2016 FY  2018 

Polarized 3He 
Experiments 

p, d,A(e,e’), 
A(e,e’p), d(e,e’p) 

 TMDs, CSV, (e,e’K)  

High x nucleon structure 
Short-range nuclear structure  

Basic SIDIS cross sections 
Charge Symm. Violation 
Deep Exclusive Kaon Prod. 

•   Straightforward “commissioning experiments” 
•   Basic SIDIS and easiest L/T separation 
•   Base equipment in early years 

Neutron Spin Structure 

 d2
n, A1

n 

HMS and SHMS in Hall C





For more information:

• http://ww2.odu.edu/%7Eskuhn/NucWebsite/ODUExperimentalNuclear
PhysicsGroup.html

• https://www.youtube.com/watch?v=W_1D6L_GDNw&feature=youtu.be

• https://sites.google.com/view/odu-nuc-th/odu-nuclear

• https://www.odu.edu/sci/research/cas
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Theoretical Research 
The ODU theory group performs research across a 
broad range of topics in hadronic and nuclear phys-
ics, including the electroweak properties of light nu-
clei, chiral perturbation theory, hadron structure, the 
properties of nucleons at large energy scales and 
quantum chromodynamics. This work is of relevance 
to experiments across the globe, with particular em-
phasis on experiments performed at the nearby Jef-
ferson Lab. All faculty in the ODU Theory Group are 
also staff scientists with the Jefferson Lab Theory 
Group. Graduate students in the group have access to 
facilities and resources of the Jefferson Lab Theory 
Center. 
 
Experimental Research at Jefferson Lab 
As one of the largest University groups working at 
Jefferson Lab, the ODU experimental nuclear physics 
group leads experiments on the form factors and 
quark-gluon structure of the nucleon, on studies of 
hadron spectroscopy and decays, on the role of short-
range correlations in nuclear structure and on search-
es for new physics. We helped formulate the Jeffer-
son Lab research program for its recent upgrade to 12 
GeV beam energy, have built and continue to build 
major detectors and other equipment for this pro-
gram, and are actively planning the next generation 
facility, the electron-ion collider. The group typically 
receives about $1M funding per year from various 
sources, mainly from the US Department of Energy. 
 
Facilities at Old Dominion University 
The experimental nuclear physics group has 5000 
square feet of laboratory space, including a high-bay 
area in the Physical Sciences Building II, which also 
contains offices for faculty, postdocs and students. 
The group maintains a LINUX farm for physics anal-
ysis and simulation. Standard laboratory equipment 
and infrastructure allows construction of large detec-
tors for research (e.g. the Region 2 Drift Chambers 
for the CLAS12 spectrometer at Jefferson Lab, see 
image to the left). A full-time technician and three 
postdoctoral researchers are part of the group. 
 
Synergistic research: Center for Accelerator Sci-
ence - www.odu.edu/sci/research/cas 
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 Graduate Studies  
 in Nuclear and Particle Physics 

Nuclear Physics Group:  
Experimental Faculty:  6 

Theoretical Faculty:  6 

     Female Faculty:  1 

Jefferson Lab Professors:  3 

Research Assistant Professor           1 

Postdoctoral Researchers:  3 

Graduate Students:  16 

     Female Graduate students:  6 

 [Accelerator Physics Faculty:  5+3] 

Fellows of the APS: 
8 in Nuclear Physics, 14 total 

Application deadline: 
January 15th to be fully considered 

for financial support 

General university information: 
http://www.odu.com 

Departmental web site: 
http://sci.odu.edu/physics/  

Application site: 
http://sci.odu.edu/physics/graduate/ 

graduate_overview.shtml 

For admissions questions, contact 

Dr. Mark Havey: mhavey@odu.edu 

Contact: 
Dr. Sebastian Kuhn 

(757) 683-5804 

skuhn@odu.edu 

 

Dr. Raul Briceño 

(757) 683-5813 

rbriceno@odu.edu 

 

General Information: 
Old Dominion University is a state-supported Carnegie Doctor-

al/Research Extensive institution with more than 24,000 students 

and over 720 full-time faculty. Norfolk, Virginia is a culturally 

rich, historic city and a major international maritime center in a 

metropolitan area of over 1.7 million people.  One of seven cities 

that form the Hampton Roads region, Norfolk is located near the 

mouth of the Chesapeake Bay in coastal Virginia. Nearby attrac-

tions include Virginia Beach, the historical “triangle” of Wil-

liamsburg, Yorktown and Jamestown, and many cultural organi-

zations and entertainment venues. 

The ODU Physics Department has strong research groups in ex-

perimental and theoretical nuclear and particle physics, ex-

perimental and theoretical atomic and few-body physics, accel-

erator physics, condensed matter physics, and materials science, 

and offers B.S., M.S. and Ph.D. degrees. The department has 23 

tenured or tenure-track faculty and six special appointment Jef-

ferson Lab Professors and is supported by substantial external, 

peer-reviewed research grants as well as state funds. Fourteen 

faculty members are APS Fellows. The vibrant program includes 

about 50 graduate students and more than 80 undergraduate ma-

jors. 

Nuclear physics research areas: 
• The quark structure of matter studied at the nearby 

Thomas Jefferson National Accelerator Facility (Jeffer-

son Lab, about a half hour drive from ODU) and other in-

ternational user facilities. 

ww2.odu.edu/~skuhn/NucWebsite/ODUExperimentalNuclear
PhysicsGroup.html 

• Theoretical research in high-energy QCD, Lattice QCD, 

nucleon structure, light nuclei and relativistic dynamics 

in hadrons and nuclei. 

ww2.odu.edu/~jdudek/NucTheory/nucltheory.html 
 

Students doing research at Jefferson Lab have all the advantages 

of working at an international laboratory while being stationed at 

their home institution.  

http://ww2.odu.edu/~skuhn/NucWebsite/ODUExperimentalNuclearPhysicsGroup.html
https://www.youtube.com/watch?v=W_1D6L_GDNw&feature=youtu.be
https://sites.google.com/view/odu-nuc-th/odu-nuclear
https://www.odu.edu/sci/research/cas

