
Project X at the Snowmass  

Intensity Frontier All Hands Meeting 

April 25th-27th @ ANL 

 

Link to All-Hands meeting: 
(https://indico.fnal.gov/conferenceDisplay.py?ovw=True&confId=6248)  
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Project X in the process… 

• Dec 2011:  DOE IFW workshop, PX research themes 

generically discussed, no explicit discussion of PX in 

any summaries.   

 

• May 2013:  Intensity Frontier All Hands meeting,     

PX research themes and goals comprehensively 

discussed, explicit discussion of PX in every summary 

(IF1-IF6). 
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30 White Papers submitted that need accelerators  

as neutrino drivers 
Super beams: 
• Opportunities for Precision Tests of Three-Neutrino Mixing and 

Beyond with LBNE 

• Precision Studies of Nucleon Structure and Medium Modifications 

with Neutrino Beams 

• Hyper-Kamiokande Physics Opportunities 

• Getting the Most Out of the On-Axis NuMI Beam 

• Performance of a Low-Luminosity Low Energy Neutrino Factory 

• Liquid Argon Near Detector for the BNB – Neutrino Intensity 

Frontier White Paper 

• LAr1: Addressing the short-baseline anomalies 

• Opportunities for Precision Neutrino Physics and Constraining 

Oscillation Systematics with an LBNE Near Detector 

• NUMI Running with the LANL LDRD Liquid Argon TPC 

• MiniBooNE+:  A new investigation of oscillations with improved 

sensitivity in an enhanced MiniBooNE experiment 

• Extending the NOvA Physics Program 

• The MiniBooNE-II Proposal: A 5-sigma Test of MiniBooNE's 

Neutrino Mode Excess 

• MINOS+:  Using the NuMI Beam as a Precision Tool for Neutrino 

Physics 

• A Second Detector at an Off‐axis Location to Enhance the Mass 

Hierarchy Discovery Potential in LBNE 

• Nonstandard Interaction in tau-neutrino nucleon scattering 

• SciNOvA:  A Measurement of Neutrino-Nucleus Scattering in a 

Narrow-Band Beam.  

•  CHerenkov detectors In mine PitS (CHIPS)A White Paper 

• Proposal for a neutrino Super Beam using the ESS 5 MW, 2.5 

GeV linac as proton driver 

• Precision Neutrino Oscillation Measurements using Simultaneous 

High-Power, Low-Energy Project-X Beams 

 

Decay-at-Rest (DAR) sources: 
Whitepaper on Cyclotrons as Drivers for Precision Neutrino 

Experiments 

Whitepaper on the DAEdALUS Experiment 

Whitepaper on the IsoDAR experiment 

Measuring Neutrino Cross Sections on Argon for Supernova Neutrino 

Detection 

OscSNS: A Precision Neutrino Oscillation Experiment at the SNS 

Searches for CENNS at the Spallation Neutron Source 

Opportunities for Neutrino Measurements at the Spallation Neutron 

Source 

Measuring CENNS in the Low Energy Neutrino Source at Fermilab 

 

Muon storage rings and Neutrino 

Factories:   
The Neutrino Factory 

Nu-STORM:  Neutrinos from STORed Muons 

Cross section measurements at nu-STORM 
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Snowmass neutrino  

working group meeting  

SLAC, March 6th-7th 2013   
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Super beams: 

• Concepts based on the 700kW 120 GeV Fermilab NuMI beam 

• Concepts based on the 15kW+ 8 GeV Fermilab Booster Neutrino Beam 

• Concepts based on the 700kW 120GeV Fermilab LBNE beam 

• Concept  based on the megawatt+ 30 GeV JPARC T2X beam.   

• Concepts based on the 2300kW 60-120GeV Fermilab LBNE beam. 

• Concept  based on multi-Megawatt ESS beams. 

• Concept  based on dual multi-Megawatt Project-X beams illuminating LBNE. 

Decay-at-Rest (DAR) sources: 

• Concepts based on the 1000kW SNS Hg spallation target. 

• Concept based on cyclotrons driving a nuclear beta decay target. 

• Concept based on high power cyclotrons driving DAR sources.   

Muon storage rings and Neutrino Factories:   

• NuSTORM 

• Low energy Neutrino Factory 

• Neutrino Factory. 

 

Snowmass neutrino  

working group meeting  

SLAC, March 6th-7th 2013  

30 White Papers submitted that need accelerators  

as neutrino drivers 
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Project X presenters at All-Hands Meeting 

• Muons probes:                                                               

C. Cheng, B.  Echenard, D. Glenzinski, R. Ray, 

• Kaon probes:                                                                         

D. Jaffe  

• EDM probes:                                                                                      

Z. T. Lu  

• n-nbar probes:                                                                                   

T. Gabriel, Y. Kamyshkov, A. Young. 

• Hidden Sector probes:                                                                         

A. Hatzikoutells, R. Van de Water 
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Project X Summary of Kaon and Muon probes, Ron Ray. 



 

R. Tschirhart, Snowmass IF All Hands meeting summary, May 3rd, 2013  12 

Analysis of Mu2e as a Day-1 PX experiment, Doug Glenzinski 
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Brendan Casey (Convener) Summary  
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Quark Flavor Summary 

J. Ritchie 



Baryon Number Violation Summary 

(Kearns) 

 

R. Tschirhart, Snowmass IF All Hands meeting summary, May 3rd, 2013  15 



LBNE 

• Consensus has emerged that the “Baseline” 

concept in any staged scenario starts with a 

detector underground.   

 

• Underground construction adds a premium to 

the cost/detector-mass,  underscoring the 

importance of Project X in the neutrino physics 

FOM of (detector-mass x beam-power).    
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Issues and next steps for research 

program: 

• Research Program document:  Final draft 

posted May 31st, ready for Users Meeting. 

 

• Staging dialog:  Staging is an opportunity, not 

a requirement.  Project X advances every 

research program element at every stage.   

 

• Must up our game on targetry and beam 

delivery systems in FY14.   
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The Project-X Research Program 

• Neutrino  experiments  
A high-power proton source with proton energies between 1 and 120 GeV would produce intense neutrino 

sources and beams illuminating near detectors on the Fermilab site and massive detectors at distant 

underground laboratories. 

 

• Kaon, muon, nuclei & nucleon precision experiments 
These could include world leading experiments searching for lepton flavor violation in muons, atomic, muon, 

nuclear and nucleon electron dipole moments (edms), precision measurement of neutron properties         

(e.g.  n,nbar oscillations) and world-leading precision measurements of ultra-rare kaon decays.   

  

 

• Platform for evolution to a Neutrino Factory and Muon Collider 
Neutrino Factory and Muon-Collider concepts depend critically on developing high intensity proton source 

technologies.    

 

• Material Science and Nuclear Energy Applications     
Accelerator, spallation, target and transmutation technology demonstrations which could investigate and 

develop accelerator technologies important to the design of future nuclear waste transmutation systems and 

future thorium fuel-cycle power systems.  Possible applications of  muon Spin Resonance techniques 

(muSR). as a sensitive probes of the magnetic structure of materials . 
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Detailed discussion on Project X website 

http://projectx.fnal.gov/


Example Research Program, definitive space of 

accelerator parameters on PXPS Indico site 

*  Operating point in range depends on MI energy for neutrinos. 

** Operating point in range depends on MI injector slow-spill duty factor (df) for kaon program.  
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                          Project X Campaign 
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Program: 

 

 

 

Onset of  NOvA 

operations in 2013 

Stage-1: 

1 GeV CW Linac 

driving Booster & 

Muon, n/edm programs 

Stage-2:   

Upgrade to 3 

GeV CW Linac 

Stage-3:   

Project X RDR 

 

Stage-4:  

Beyond RDR:  

8 GeV power 

upgrade to 4MW 

MI neutrinos 470-700 kW** 

 

515-1200 kW** 

 

1200 kW 2450 kW 2450-4000 kW 

8 GeV Neutrinos 15 kW  +0-50kW** 0-42 kW* + 0-90 kW** 0-84 kW*  0-172 kW*  3000   kW  

8 GeV Muon program  

e.g, (g-2),  Mu2e-1 

20 kW  0-20 kW*  0-20 kW*  0-172 kW*  1000   kW  

1-3 GeV Muon 

program, e.g. Mu2e-2 

 ----- 80 kW 1000 kW 1000 kW 1000   kW 

Kaon Program 0-30 kW**  

(<30% df from MI) 

0-75  kW** 

(<45% df from MI) 

1100 kW 1870 kW 1870   kW  

 

Nuclear edm ISOL 

program 

 none 0-900 kW 0-900 kW 0-1000 kW  0-1000 kW 

Ultra-cold neutron 

program 

 none  0-900 kW 0-900 kW 

 

0-1000 kW  0-1000 kW 

Nuclear technology 

applications 

 none 0-900 kW 0-900 kW 0-1000 kW  0-1000 kW 

  

# Programs: 

 

     4 

  

      8 

  

     8 

  

     8 

  

     8 

  

Total max power: 

  

735 kW  

  

2222 kW  

  

 4284 kW 

  

 6492  kW 

  

11870kW 


