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Subcommittee Membership 

Joseph Carlson – LANL Curtis Meyer - CMU
Brad Filippone – Caltech James Nagle - CU
Stuart Freedman – UCB & LBL Witold Nazarewicz – UT & ORNL
Haiyan Gao – Duke Krishna Rajagopol – MIT
Donald Geesaman – ANL (ex officio) Michael Ramsey-Musolf – U Wisc
Barbara Jacek - SUNYSB Lee Sobotka – Wash U
Peter Jacobs - LBL Robert Tribble (chair) – TAMU 
David Kaplan – UW and INT Michael Wiescher – ND 
Kirby Kemper – FSU John Wilkerson – UNC
Krishna Kumar – U Mass Adam Burrows – Princeton
Naomi Makins – UI George Crabtree – ANL 

[Posted on subcommittee website: http://cyclotron.tamu.edu/nsac‐subcommittee‐2012/]



Subcommittee May Meeting
May 15, 2012

Meeting schedule:

08:00 – 0:830 – Welcome and introductions – Don G., Robert T. 
and subcommittee members

08:30 – 0:915 – Mission, Vision, and Research – T. Hallman

09:15 – 10:05 – Facilities and Initiative – J. Gillo

10:05 am – 10:30 – Break

10:30 am – 11:15 – NSF Program and Budget – B. Keister

11:15 – 15:00 – Subcommittee Discussion   

Outcomes: (1) outlined program for second meeting
(2) created questions to guide presentations
(3) discussed report structure 
(4) after discussion, added way to post comments on 

website (http://cyclotron.tamu.edu/nsac‐subcommittee‐2012/)



Subcommittee September Meeting

• Meeting agenda was set to minimize conflicts of 
presenters with other obligations and to provide 
some coherence to presentations

• Treated as ‘fact finding’ meeting for subcommittee

• A lot of excellent questions asked – created 
problems for the schedule and led to adjustments

• Saw many excellent examples of science 
accomplishments since 2007 LRP, which I will skip 

• Will focus on a forward look and big issues today



Subcommittee September Meeting 

Friday, September 7

RHI
08:00 – 08:45 – W. Zajc, RHI Overview

08:45 – 09:00 – S. Aronson, BNL Strategy

09:00 – 09:45 – S. Vigdor, RHIC Plans 

09:45 – 10:15 – U. Wiedemann, Theoretical Issues and LHC 
Perspective

10:15 – 10:30 – Coffee Break

10:30 – 11:00 – P. Sorenson, Soft Probes

11:00 – 11:30 – Y. Akiba, Hard Probes

11:30 – 11:45 – S. Vigdor, Wrap Up

11:45 – 12:30 – Executive Session with RHIC management



Broad Science Goals for the Next Decade
Quantify properties of the QGP and features of the QCD phase 
diagram, as functions of temperature and net quark density 
from the onset of deconfinement toward even earlier universe 
conditions.

Exploit new discovery potential in searches for a QCD critical 
point and for the nature and influence of quantum fluctuations 
in initial densities and the excited QCD vacuum (sphalerons).

Search for a QCD Critical endpoint via low-
energy scan in RHIC-II era

Search for a QCD Critical endpoint via low-
energy scan in RHIC-II era

Search for a QCD Critical endpoint via low-
energy scan in RHIC-II era

LHC Experiments

Full-energy RHIC Experiments

~155 
MeV

Continue explorations of the role of soft 
gluons in cold nuclear matter (gluon 
saturation, contributions to proton spin).

RHIC and LHC are complementary. Both
are needed to explore the temperature-
dependence of QGP properties (span factor
~1000 in s). RHIC has unique reach to
search for the QGP onset, unique ion
species versatility and unique polarized
proton capability, until EIC is realized. And
QCD matter is RHIC’s primary focus.



Question Facilities Needed 
to Answer

Comments Related 
Table 1 
Question 
#’s

1) How perfect is “near-
perfect” liquid?

RHIC & LHC (& 
 BOTH REQ’D)

Flow power spectra, next 5 years 1 + 2

2) Nature of initial density 
fluctuations?

RHIC, LHC & EIC Benefits from asymmetric ion 
collisions at RHIC

2 + 8

3) How does strong coupling 
emerge from asymptotic 
freedom?

RHIC & LHC Following 5 years @ RHIC; jets 
need sPHENIX upgrade

2 + 4

4) Evidence for onset of 
deconfinement and/or 
critical point?

RHIC; follow-up 
@ FAIR, NICA

Phase 2 E scan in following 5 
years, needs low-E electron 
cooling

3 + 7

5) Sequential melting of 
quarkonia?

RHIC & LHC LHC mass resolution a plus; RHIC 
det. upgrades help; s-
dependence important

5

6) Are sphaleron hints in RHIC 
data real?

Mostly RHIC Exploits U+U and B  0 reach at 
RHIC

6

7) Saturated gluon densities? RHIC, LHC & EIC Want to see onset at RHIC; need 
EIC to quantify

8

8) Where is missing proton 
spin?

RHIC & EIC EIC will have dramatic impact 9 + 10

Addressing these questions requires an ~10-year program of A+A (various 
ion species), p+p and p/d + A runs at various RHIC energies.

Questions For the Next Decade



Timeline for RHIC’s Next Decade
Years Beam Species and 

Energies
Science Goals New Systems 

Commissioned
2013 • 500 GeV ܘ ൅	ܘ

• 15 GeV Au+Au
• Sea antiquark and gluon 

polarization 
• QCD critical point search

• Electron lenses
• upgraded pol’d source 
• STAR HFT 

2014 • 200 GeV Au+Au and 
baseline data via 200 
GeV p+p (needed for 
new det. 
subsystems)

• Heavy flavor flow, energy loss, 
thermalization, etc.          

• quarkonium studies

• 56 MHz SRF 
• full HFT
• STAR Muon Telescope 

Detector 
• PHENIX Muon Piston 

Calorimeter Extension 
(MPC-EX)

2015-
2017

• High stat. Au+Au at 
200 and ~40 GeV

• U+U/Cu+Au at 1-2 
energies                  

• 200 GeV p+A
• 500 GeV ܘ ൅	ܘ

• Extract /s(Tmin) + constrain 
initial quantum fluctuations            

• further heavy flavor studies 
• sphaleron tests @ B0
• gluon densities & saturation  
• finish p+p W prod’n

• Coherent Electron 
Cooling (CeC) test   

• Low-energy electron 
cooling                      

• STAR inner TPC pad 
row upgrade

2018-
2021

• 5-20 GeV Au+Au (E 
scan phase 2) 

• long 200 GeV + 1-2 
lower s Au+Au w/ 
upgraded dets. 

• baseline data @ 200 
GeV and lower s

• 500 GeV ܘ ൅	ܘ
• 200 GeV ܘ ൅ ۯ	

• x10 sens. increase to QCD 
critical point and deconfinement
onset     

• jet, di-jet, -jet quenching probes 
of E-loss mechanism

• color screening for different qq
states                                             

• transverse spin asyms.  Drell-Yan 
& gluon saturation

• sPHENIX
• forward physics 

upgrades



eRHIC @ BNL:  add e

ERL in RHIC tunnel 
Lep ~ 1034 cm2s1

RHIC’s 3rd Decade: Reinvention as eRHIC  Path Forward 
for Cold QCD Matter

Design allows easy staging (start w/ 5-
10 GeV, upgrade to ~20 GeV e). 

Underwent successful technical design 
review in 2011.  Bottom-up cost eval. + 

value engineering in progress. 

Why eRHIC is a cost-effective approach:
 Reuses RHIC tunnel & detector 

halls  minimal civil construct’n
 Reuses significant fractions of 

STAR & PHENIX detectors
 Exploits existing HI beams for 

precocious access to very high 
gluon density regime

 Polarized p beam and HI beam 
capabilities already exist – saves 
~$2B RHIC replacement cost

 Provides straightforward upgrade 
path by adding SRF linac cavities

 Takes advantage of RHIC needs and 
other accelerator R&D @ BNL:
 E.g., coherent electron cooling 

can also enhance RHIC pp lumi.
 E.g., FFAG developments for 

muon collider considered for 
significant cost reductions 



Subcommittee September Meeting 

Friday, September 7

Fundamental Symmetries and Neutrinos
13:30 – 14:15 – Fundamental Symmetries overview – M. Ramsey-
Musolf

14:15 – 15:00 – Neutrinos overview – H. Robertson

15:00 – 15:20 – JLab Parity experiments – K. Paschke

15:20 – 15:40 – EDM overview – B. Filippone

15:40 – 16:10 – Other FS experiments – D. Hertzog

16:10 – 16:40 – -decay overview – S. Freedman

16:40 – 17:15 – Neutrino experiments – K. Heeger

17:15 – 18:00 – Executive Session with questions to focus on FS&N





Major objectives in Neutrino Physics

Known Unknowns
• θ13

• Hierarchy
• Mass
• CP violation
• Majorana or Dirac

Unknown Unknowns
• OPERA 
• Nv ~ 4 from cosmology
• LSND, MiniBooNE
• Reactor anomaly
• Ga source anomaly

(DOE Nuclear Physics plays a strong role)



EDM Overview

• Motivation for EDM searches
– Physics reach has been discussed
– Why so many systems to study?

• EDMs and Nuclear Physics
– Radioactive atom EDMs
– Proton EDM in storage ring
– Neutron EDM in worldwide context 

(Potentially biggest budget impact over next 5 years)
B. Filippone
NSAC Subcommittee
9/7/12

T

EDM Spin

_

+

EDM Spin

+

_







Subcommittee September Meeting 

Saturday, September 8

Medium Energy Physics 
08:00 – 08:45 – R. Holt, MEP overview

08:45 – 09:05 – R. Ent, JLab Recent Accomplishments

09:05 – 09:35 – R. McKeown, JLab Future Science Program

09:35 – 09:55 – J. Dudek, Meson Spectroscopy and GlueX

09:55 – 10:15 – M. Guidal, Nucleon Imaging

10:15 – 10:30 – Coffee Break

10:30 – 10:50 – C. Rode, 12 GeV Project Status

10:50 – 11:10 – A. Hutton, Accelerator Science

11:10 – 11:30 – A. Lung, Budget Impacts

11:30 – 11:45 – H. Montgomery, Summary and Outlook

11:45 – 12:30 – Executive Session with JLab management



23

JLab: 21st Century Science Questions

• What is the role of gluonic excitations in the spectroscopy of 
light mesons? Can these excitations elucidate the origin of 
quark confinement?

• Where is the missing spin in the nucleon? Is there a 
significant contribution from valence quark orbital angular 
momentum?

• Can we reveal a novel landscape of nucleon substructure 
through measurements of new multidimensional 
distribution functions?

• What is the relation between short-range N-N correlations and the 
partonic structure of nuclei?

• Can we discover evidence for physics beyond the standard 
model of particle physics?



24

Hall D – exploring origin of confinement by 
studying exotic mesons

Hall B – understanding nucleon structure via
generalized parton distributions

Hall C – precision determination of valence quark 
properties in nucleons and nuclei 

Hall A –form factors, future new experiments 
(e.g., SoLID and MOLLER)

12 GeV Scientific Capabilities
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12 GeV JLab – The Potential

• Opportunity to discover and study new exotic mesons to elucidate 
the mechanism of confinement.

• Provide stringent new tests of the standard model and 
extensions, complementing the information obtained at LHC.

• Establish a firm basis for higher energy studies with a future 
Electron Ion Collider

• Opportunity to discover and study new exotic mesons to elucidate 
the mechanism of confinement.

• Open a new landscape of nucleon tomography, with potential to 
identify the missing angular momentum.

• Establish the quantitative foundation for the short-distance behavior 
in nuclei, underpinning the development of precision nuclear 
structure studies.



26

Medium Energy EIC@JLab

JLab Concept

Initial configuration (MEIC):
• 3-11 GeV on 20-100 GeV ep/eA collider
• fully-polarized, longitudinal and transverse
• luminosity: up to few x 1034 e-nucleons cm-2 s-1

Upgradable to higher energies (250 GeV protons)

Pre-booster

Ion
source

Transfer 
beam line

Medium 
energy IP

Electron collider 
ring

(3 to 11 GeV)
Injector

12 GeV CEBAF

SRF 
linac

Warm large booster
(up to 20 GeV)

Cold ion 
collider ring 
(up to 100 

GeV)



Subcommittee September Meeting 
Saturday, September 8

Low Energy – FRIB/NSCL 
13:30 – 14:15 – David Dean, LE (NS&NA) overview

14:15 – 14:35 – K. Gelbke, FRIB Laboratory Overview

14:35 – 15:00 – T. Glasmacher, FRIB Project

15:00 – 15:15 – A. Gade, FRIB Science – Nuclear Structure and Reactions

15:15 – 15:30 – H. Schatz, FRIB Science – Nuclear Astrophysics

15:30 – 15:40 – Z. Lu, FRIB Science – Fundamental Symmetries

15:40 – 15:50 – G. Bollen, FRIB Science – Applications of Isotopes

15:50 – 16:05 – Discussion of FRIB Science

16:05 – 16:20 – Break

16:20 – 16:35 – B. Sherrill, Uniqueness of FRIB

16:35 – 16:50 – D. Leitner, NSCL Capabilities and Operations

16:50 – 17:15 – P. Mantica, NSCL Science Program and Results

17:15 – 18:00 – Executive Session with FRIB management













Subcommittee September Meeting 

Sunday, September 9

Low Energy, Nuclear Astrophysics, Theory, and Computation
08:00 – 08:30 – ATLAS – G. Savard

08:30 – 09:15 – ARUNA – I. Wiedenhoever

09:15 – 10:00 – Nuclear Astrophysics (interface to NP) – A. Burrows, 
M. Wiescher

10:00 – 10:45 – Nuclear Theory – D. Kaplan 

10:45 – 11:15 – Computational Physics – M. Savage

11:15 – 16:00 – Closed Executive Session and lunch



34ATLAS Presentation to Tribble Subcommittee                              Guy Savard, Argonne National Laboratory               September 9, 2012

ATLAS layout with ongoing and planned upgrades

CARIBU

New in-flight 
separator (AIRIS) 

EBIS

MHB  RFQ          new cryomodule 

cryomodule and 
rebuncher 
rearranged

High-Intensity ECR

New low-energy experimental hall 

Improved 
instrumentation

34

Novel design from 
Accelerator R&D 

group

World record 
performance







Underground accelerator project DIANA for low energy 
studies

p, α, HI beams
100 x LUNA luminosity

High luminosity, low background experiments







Present and Future Activities
• Assignments for report drafts made and 

writing now underway
• DNP fall meeting plans – community input
 Mini Town Meetings – Thursday 10/26
 Joint Town Meeting – Friday 10/27

• Resolution Meeting – 11/30-12/2 
• Report goals are:
 science sections and intro done before 11/30
 conclusions and recommendations draft by 

12/14 with comments by 12/23 
 Full report for review by 12/31

• Report to NSAC by 1/7/2013


