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Material drawn from the  
Ongoing Snowmass Experience in 2013.  

A fraction of the IF activity… 
• February: Winter Workshop on Electric Dipole Moments, Fermilab. 
• March: Neutrino Working group meeting, SLAC. 
• April:   Snowmass Workshop on Frontier Capability, BNL. 
• April:  Intensity Frontier All Hands Meeting, ANL. 
• April:  KAON-2013, Ann Arbor Michigan. 
• May:  First International Conference on Charged Lepton Flavor 

  Violation, Lecce, Italy. 
• May:  International Symposium on Opportunities for  

  Underground Physics in Snowmass, Asilomar, Ca. 
• July:  Journey through the Frontiers, SSI-2013, SLAC. 
• July:    Workshop on Neutrino Physics and Astrophysics,  

  Lead/Deadwood, SD. 
• July-Aug: SNOWMASS on the Mississippi. 

Snowmass on the Pacific @ KITP, May 29th 2013                               R. Tschirhart  



A Vibrant Community… 
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Facility subpanel recommendations accepted 
by the High Energy Physics Advisory Panel: 
HEPAP: 

Mark Wise, HEPAP March 11th 2013 
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http://science.energy.gov/%7E/media/hep/hepap/pdf/Reports/HEPAP_facilities_letter_report.pdf
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In the absence of new facilities enabling 
new experiments… 

 

From Hitoshi Murayama , ICFA October 2011 
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Intensity Frontier Killer App?   
Not a single experiment!    

The science requires multiple probes. 
 

Neutrinos 

Rare 
processes   

Modified from Hitoshi Murayama , ICFA October 2011 

LHC   
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What sub-detector in CMS or ATLAS is 
the Killer App?   
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What sub-detector in CMS or ATLAS is 
the Killer App?   
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For Discovery of the Standard Model Scalar?? 
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JoAnne Hewett, March 2013 
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J. Hewett,  IF All Hands Meeting at ANL. 



Quark Flavor Physics 
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J. Ritchie,  QFP Summary,  IF All Hands Meeting at ANL. 
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Charged Lepton Processes 
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Neutrinos 
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CSS-2013 IF All Hands meeting April 25th-27th ANL 
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Elliot, Kauffman SLAC Snowmass neutrino meeting, March 2013 
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Elliot, Kauffman SLAC Snowmass neutrino meeting, March 2013 



LBNE CD-1 Director's Review - 26-30 March 2012 

Sample with bullet points 
• First Bullet 
• Second Bullet 
More 
Yet more 
Still more 

Less important 
• Trivial 

    
LBNE-doc-7332 
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LBNE Leadership team, May 2013  
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LBNE Leadership team, May 2013  



Baryon Number Violation 
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Dubbers, Kamyshkov Project X Physics Study  
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E. Kearns, Intensity Frontier All Hands Meeting, ANL 



New Light, Weakly Coupled Particles 
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Nucleons, Nuclei, Atoms 
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Courtesy Klaus Kirch  
CIPANP 2012 

EDM Research Worldwide… 
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Zheng-Tian Lu, Snowmass IF All Hands meeting ANL, April 25th-27th 2013 
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Zheng-Tian Lu, Snowmass IF All Hands meeting ANL, April 25th-27th 2013 

EOI submitted to 
Fermilab, strongly 
supported by 
Fermilab PAC.  
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Zheng-Tian Lu, Snowmass IF All Hands meeting ANL, April 25th-27th 2013 
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Zheng-Tian Lu, Snowmass IF All Hands meeting ANL, April 25th-27th 2013 
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Zheng-Tian Lu, Snowmass IF All Hands meeting ANL, April 25th-27th 2013 
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Studies of pear-shaped nuclei using 
accelerated radioactive beams 
 

L. P. Gaffney, P. A. Butler, M. Scheck, A. B. Hayes, F. Wenander, M. Albers, B. Bastin,  
C. Bauer, A. Blazhev, S. Bönig,N. Bree, J. Cederkäll, T. Chupp, D. Cline, T. E. Cocolios, 

T. Davinson, H. De Witte,J. Diriken,T. Grahn,A. Herzan,M. Huyse,D. G. Jenkins,            
D.T. Joss,N. Kesteloot,J. Konk 

 
 

Nature 497,199–204(09 May 2013)  doi:10.1038/nature12073 

Research performed at the Isolde facility at CERN 
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• Evolution of the existing Fermilab accelerator complex 
with the revolution in Super-Conducting RF Technology. 

63 

Project-X: 
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• Evolution of the existing Fermilab accelerator complex 
with the revolution in Super-Conducting RF Technology. 

64 

Project-X: 
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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 . 

65 Detailed discussion on Project X website 
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http://projectx.fnal.gov/


Beam Power is the Gateway to the Intensity 
Frontier… 

Courtesy M. Seidel, PSI 

Project X60-120 GeV  
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Evolution from the Energy 
Frontier to the Intensity 
Frontier at Fermilab… 
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Evolution from the Energy 
Frontier to the Intensity 
Frontier at Fermilab… 
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Project-X   
High Power 

Campus  
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Project X:  Evolution of the 
Fermilab Accelerator Complex 

*  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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Summary 
 
• Framework & Texture:  The U.S. Intensity Frontier has a proposed framework 

and texture to deliver the science:  LBNE & Project-X and a texture of 
experiments.  Given the projected funding environment the framework must be 
strong enough to stand the test of time.  
 

• Time:  Large projects in Particle Physics will develop and evolve over decades.  
We know how to do/survive this, and the Tevatron/LHC is the most recent 
example of a robust framework in our field.  
 

• Federation:  Improving communication and ties among the texture of Intensity 
Frontier experiments and the theory community will strengthen the research 
program. Again, our field has demonstrated this in the evolution of the Energy 
Frontier program.    

 
• Resources:  Intensity Frontier researchers must reach out broadly to the 

funding agencies to communicate how particle physics spans agencies, and where 
synergies and leverage can be found.  DOE/HEP, NP, NSF/NP, NIST, BES, etc.    
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CSS-2013 IF All Hands summary April 25th-27th ANL 
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CSS-2013 IF All Hands meeting April 25th-27th ANL 



νSTORM 

• ν’s from a few-GeV muon  
  storage ring aimed at near &  
  far magnetized iron detectors 

• νe  νµ appearance 
 (CPT conjugate to MiniBooNE) 

• testbed for future µ storage rings 

https://indico.fnal.gov/conferenceDisplay.py?confId=6794 
(110 collaborators, 37 institutions)  

DZero 

150m straight section 

(C. Tunnell, Oxford) 

79 



Stage-1 Accelerator Resources:   

• Promotes the Main Injector (MI) to a Mega-Watt class machine for 
neutrinos, and increases the potential beam power for other 
medium power MI experiments (e.g. ORKA, nu-STORM).  

 
• Unshackles the µe (Mu2e) experiment from the Booster complex:  

Potentially increases sensitivity of Mu2e by   x10 - x100 with         
1-GeV CW drive beam.   

 
• High power spallation target optimized for  ultra-cold neutron and  

atomic-edm particle physics experiments and neutronanti-neutron 
oscillation experiments. 

 
• Capability to drive polarized protons to a proton-edm experiment.    
 
• Increases the available integrated 8 GeV power for other 

experiments   (e.g. short-baseline neutrinos) from the Booster 
complex by liberating Mu2e.  
 
 

 
 

R. Tschirhart,  University of Washington May 20th 2013 80 
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