
First in a series of 
discussions… 

Intensity Frontier discussion forum in advance of and in parallel with 
Snowmass. 

 
Starting local… 

 
    -  First with Fermilab Intensity Frontier researchers,   
    -  then  the broader Fermilab research community,  
    -  then the broader community.   
 
Goals:   
 
        Establish a common basis for discussion  
        Develop communication strategies 

 April 23rd 2013:  Steve Brice & Bob Tschirhart, led discussion in advance of the Snowmass IF All-hands meeting at ANL April 25th-27th.   
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Statement by the LBNE Collaboration 
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The LBNE Institutional Board requests that FRA consider 
the following points:  

• The recent rapid progress in neutrino physics has 
confirmed the scientific importance as well as the 
outstanding design of the Long-Baseline Neutrino 
Experiment. We need the full support of FNAL and DOE 
to enhance the scientific scope of LBNE phase 1 and 
rapidly proceed with the project.  

• Both the full scope of LBNE with the underground 35 kt 
LArTPC detector and Project X are essential and 
interdependent ingredients for the Intensity Frontier 
program at Fermilab. We support the development of a 
strategy to accomplish both projects in a timely way. 



 



Experiment demographies, 
publications, theses 



Young-Kee Kim, Lab Overview, FRA VC Meeting, March 28, 2013 
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The Fermilab 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 . 

Detailed discussion on Project X website 

http://projectx.fnal.gov/


Project X Campus 



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.  



Stimulating questions from 
the field… 

• IFQ1:   
 

What do we learn from neutrino properties in terms of  fundamental 
physics?  To what extent is it worthwhile to spend a large fraction of 
the US HEP budget in this direction, given the fact that knowing the 
corresponding quark parameters (which are sometimes over 
constrained and  testable for consistency)  has not revolutionized our 
understanding of flavor structure and the matter-antimatter 
asymmetry, and -- compared with colliders --relatively few results can 
be expected? 
 

 



Stimulating questions from 
the field… 

IFQ2:  
If additional resources can be found to restore some of the  scope to 
LBNE, what is the highest scientific priority: moving  underground or 
improving the beam and/or surface detectors? 
 
IFQ3:  
In the currently approved configuration for LBNE (assuming no new 
international support), is LBNE worth doing?  For example, requiring 5 
sigma evidence, in which scenarios will it make  discoveries (as opposed 
to confirmations of results from other experiments)? 



Stimulating questions from 
the field… 

IFQ4: 
Original motivations to look for light ultra-weakly interacting particles 
(from dark matter, for example) seem to have largely evaporated.  In 
light of that fact, is there a motivated parameter space to aim for?  
Does it make sense to look at a next generation of experiments? 
 
IFQ5:  
What are some qualitatively interesting thresholds for EDM 
constraints?  (For example, one might be the predictions of SUSY 
models with very heavy scalars, but sub-TeV gauginos and Higgsinos.) 
What experimental program is required to reach these thresholds I 
the coming 5, 10, 20 years? 
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