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Input to Talk 

• Particle Physics 2013 -2014  -- High Energy Physics Advisory Panel (HEPAP) 

– P5 (Ritz)– not appeared yet 

– 2013 Office of High Energy Physics (OHEP) Facilities Plan 
 

• Nuclear Physics 2012 – 2014 – Nuclear Science Advisory Committee (NSAC) 

– 2012-13 Implementation of 2001 Long Range Plan (Tribble) 

– 2013 Office of Nuclear Physics (ONP) Facilities (Redwine)  

– 2014 NSAC n-less 2b decay (McKeown) 

 

• DOE Office of Science Facilities Plan (Dehmer)  

– Not appeared yet 

 

• TRIUMF 

– New 5 year plan Fall 2013  

– Reviewed and funding base approved by National Research Council (NRC) 
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Particle Physics -- HEPAP 

• Particle Physics 2013 -2014   

– Snowmass – community driven, lots of sub workshops 

– Particle Physics Project Prioritization Plan (P5) 

• Chair Steve Ritz, international team 

• Anticipate report within weeks 

 

– Physics Components 

• Energy Frontier  LHC Upgrade involvement, ILC 

• Neutrino Program, existing experiments at FNAL 

• Future neutrino program,  

• Other Intensity Frontier programs    

• Direct Dark Matter Searches   

• Dark Energy probes 

 

             Not Comprehensive 
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Energy Frontier 

 

LHC Upgrades 

• Machine  

• Atlas 

• CMS 

 

 

 

 

 

 

International Linear Collider 

• Visits with and by members of Japanese Diet 

• Japanese letter to US (inc Secretary of Energy) 
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“Existing” Fermilab Neutrino Program 

 

 

 

 

 

MINOS (Long and Short Baseline)   MiniBooNE 

  Main Injector (NuMI) Beam Booster Beam 

MINERvA (Short Baseline)    MicroBooNE 
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New 700kW 

broadband neutrino 

beam from Fermilab 

Future Fermilab Neutrino Program 

NOvA 

 On axis, NUMI Beam 

 MI Proton Beam 700kW 

 14 kTon, liq. Scint. fine grain 

 + Near Detector  

 Operational 2014 … 

 

Long Baseline Neutrino Experiment 

New Main Injector Beam 

LAr Detector 

Underground? 

Near Detector 

Beam ~1 MW+ 

Operational ~2025 
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Intensity Frontier 

 m2e conversion  

 1st data 2019 

 SES 3 10-17 

 

 competition from COMET(JPARC) [also SES 3 10-17] 

(g-2)m  

 

 

 

 
 

Heavy Photon Search, APEX, Darklight 

 Searches for A’ at Jefferson Lab 

 

Production Solenoid 

Detector Solenoid 
Transport Solenoid 

Production Target 
Tracker 

Calorimeter 

Proton Beam 

 4.5 T 

2.5 T 

2 T 

1 T 

1 T 

Cosmic Ray Veto not shown 
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Dark Matter 
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P5 
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P5 - 3 

Particle Physics is Global 
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P5 - 4 

In final deliberations now 
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Nuclear Physics – NSAC 

 

• Nuclear Physics 2012 – 2014 -- NSAC 

– Long Range Plan (2007) Implementation 2012-2013(Tribble) 

– Facilities Subcommittee (Redwine) 

– 0nbb     McKeown Sub-Committee 

– New Long Range Plan -- Charge to NSAC April 24, 2014  

                                                Sub committee, report October 2015 

 

– Essential components 

• Low Energy Nuclear Structure 

• Heavy Ion Physics 

• Medium Energy Physics 

• Fundamental Symmetries 

 

• Future facilities  -  Electron Ion Collider, 0nbb 
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Current US Nuclear Structure Facilities 

• ANL ATLAS Accelerator Facility – DOE SC Supported user facility 

– Superconducting linear accelerator 

– Approximately 300 users/year 

– Intense beams of nearly all stable isotopes 

– Rare isotopes from CARIBU (based on 252Cf fission) 

– In-flight produced rare isotopes 
 

• National Superconducting Cyclotron Laboratory – NSF Supported Rare isotope 

beam facility 

– Coupled Superconducting Cyclotrons  

– Approximately 300 users/year 

– Nearly 1000 different rare isotope beams delivered for experiments 

– Rare isotope experiments with stopped (Laser spectroscopy, Traps), 

reaccelerated at 1-5 MeV/u 

– Fast – from 30 to 150 MeV/u 
 

• University Centers of Excellence: TAMU (DOE), LBL (DOE), Notre Dame (NSF), 

Florida State (NSF), Seattle (DOE), Kentucky (DOE) 
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• Highest power ISOL facility - >50 kW 

• Programs in nuclei, astrophysics, symmetry 

tests, condensed matter, medical isotopes 

Major Canadian Facility – TRIUMF ISAC and ARIEL 

100 mA,  

500 MeV, p 

Isotope Separation 
On-Line ISOL projectile 

target 
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Facility for Rare Isotope Beams, FRIB 

• Funded by DOE Office of 
Science, Office of Nuclear 
Physics at National 
Superconducting Cyclotron 
Lab, Michigan State U. 

 

• Key Feature is 400kW beam 
power (5 x1013 238U/s) 

 

• Separation of isotopes  
in-flight 

− Fast development time 
for any isotope 

− Suited for all elements 
and short half-lives 

− Fast, stopped, and 
reaccelerated beams 
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RHIC 

NSRL 
LINAC 

Booster 

AGS 

Tandems 

STAR 
6:00 o’clock 

PHENIX 
8:00 o’clock 

(PHOBOS) 

10:00 o’clock 

Polarized Jet Target 

12:00 o’clock 

RF 

4:00 o’clock 

(BRAHMS) 

2:00 o’clock 

EBIS 

BLIP  

Relativistic Heavy Ion Collider 

Completing the RHIC science mission 

 4 of top 10 cited NP 

papers since 2000. 

 >37,000 citations. 

 ~30 PhD’s per year. 

 ~200 new faculty. 
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RHIC II Science Program 

(location unknown) 

Low-energy e-cooling will improve 

statistics at 𝑠 < 20 GeV for high quality 

measurements of fluctuation properties 

in search of critical point in QCD phase 

diagram 

 RHIC-II upgrade complete 

• Luminosity upgrade via 3-D stochastic 

cooling 

• EBIS, 56MHz cavity, e-lenses, etc. 

• Si vertex detectors in STAR and PHENIX 

 Install low energy e-cooling in 2017 

 Install sPHENIX upgrade in 2020  

 Complete the RHIC Mission in 3 campaigns: 

• 2014/15/16: Heavy flavor probes of the QGP 

• 2018/19: High intensity Beam Energy Scan II 

• 2021/22: Precision jet and quarkonium 

physics 

 

Beam Energy Scan II 

Heavy Flavor Tracker 

enables precision 

measurements of 

interactions of heavy 

quarks in the quark-

gluon plasma 
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Jefferson Lab CEBAF 12 GeV Upgrade 

 

• Civil Construction essentially complete 

• Accelerator in commissioning 

– 5 passes this week, >10 GeV? 

• Physics Sub-Project 

– Hall A operational 

– Hall D/GlueX in advanced installation 

• Commissioning starts Fall this year 

– Hall B – detector installation, magnet construction 

– Hall C – infrastructure installation, detectors ready, magnet construction 
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Jefferson Lab CEBAF 12 GeV Physics 

• The Hadron spectra as probes of QCD  (GluEx and heavy baryon and 

meson spectroscopy) 

 

• The transverse structure of the hadrons (Elastic and transition Form Factors) 

 

• The longitudinal structure of the hadrons (Unpolarized and polarized parton 

distribution functions) 

 

• The 3D structure of the hadrons   (Generalized Parton Distributions and 

Transverse Momentum Distributions) 

 

• Hadrons and cold nuclear matter   (Medium modification of the nucleons, 

quark hadronization, N-N correlations, hypernuclear spectroscopy, few-body 

experiments) 

 

• Low-energy tests of the Standard Model and Fundamental Symmetries  

 

More than 5 years of approved program! 
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Fundamental Symmetries  

2013 NSAC LRP Implementation Report 

0nbb    McKeown Sub-Committee;  April 2014 
 

It is the assessment of this Subcommittee that the pursuit of neutrinoless double 

beta decay addresses urgent scientific questions of the highest importance, and 

that sufficiently sensitive second generation experiments would have excellent 

prospects for a major discovery. Furthermore, we recommend that DOE and 

NSF support this subject at a level appropriate to ensure a leadership position 

for the US in this next phase of discovery-caliber research. 
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Electron Ion Collider: A QCD Laboratory 

Understanding the “99%”, the glue 

that binds us 

Tomography of the nucleus 

Gluon spin 

QCD at high gluon density 

Quark hadronization in depth 



H. E. Montgomery                                23    Deep Inelastic Scattering 2014 
  

Electron Ion Collider 

Energy 20 – ~100 GeV  

High Luminosity  1033 - 1034 cm2s-1 

Low x regime x  0.0001 

High polarizations   70% 

Ion beams up to U or PB 
eRHIC 

eRHIC  ERL + FFAG ring design @ 1033/cm2s 

15.9 GeV e− + 255 GeV p or 100 GeV/u Au. 

CEBAF-based 3-12 GeV on   

 20-100 GeV ep/eA collider 
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Conclusions 

• Budget Constraints force us to make 

choices in Particle Physics and 

constrain Nuclear Physics 

 

• In particle physics, the P5 process is 

close to conclusion 

 

• In nuclear physics, while the field 

provided guidance on execution of the 

2007 Long Range Plan, we are about to 

embark on the new edition. This will set 

the scene for developments from 

FY2015 onwards. 

 

• There is also a DOE Office of Science 

Facilities document which may appear. 

P5 Budget Profiles 


