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Outstanding questions in neutrino physics

 Discover the last oscillation channel θ13 (T2K, Double Chooz ...)

 Measurement of neutrino mass

 Dirac or Majorana? (Neutrinoless Double Beta Decay)

 Mass hierarchy

 CP violation in the leptonic sector (leptogenesis!)
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Super Beam features

– “Conventional” technology

– Competitive CP sensitivity 

        down to sin2(2θ13 )~10-3

First indications about sin2(2θ13 ) in 2010-
2011 (T2K+…) eagerly expected!
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Context/strategy

• Aggressive quest for theta_13 by accelerator and reactor 
experiments

• Preparation of strategy for the next steps in neutrino 
physics

• Coupled with changing landscape of european 
accelerators

• What can be achieved with an European Superbeam ? 
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What can be achieved with an European 
Superbeam ? From  Euronu ...

• We started studying the SPL to Fréjus proposal 

MEMPHYS

2-5
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… to LAGUNA
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EUROnu Super Beam studies

• Optimizing a Super Beam presents peculiar technical 

challenges 

• The EUROnu SB group has devoted a large effort to :

– Prepare the simulation tools (FLUKA, GEANT4, horn optimization ...)

– Establish realistic technical solutions for the target and collection system

• We are now in a position to use these tools to study and 

optimize various SB scenarios

• Simulation-optimization studies performed mainly by 

Andrea Longhin (CEA-Saclay)

Not covered in this talk!
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Simulation tools and validation

Example of cross-
check of G4 standard 
hadroproduction with 
HARP data
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SB optimization examples

• SPL optimized horn (SPL 5 GeV, 4 MW, 440kt, 

2+8 years)

• SPL various baselines

• SPL and PS2 with various LAGUNA baselines 

(PS2 50 GeV, 2.4MW NOVA focussing, 

optimization to be done, work in progress)
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SPL: various baselines
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Conclusions

• The EUROnu Super Beam group has prepared the tools 
for a systematic studies of the European SB scenarios

• The tools were benchmarked with previous simulations 
and experiments

• Optimization of the beams (energy, target, horn) still 
ongoing

• Preliminary results available for SPL 

• Competitive performances for sin2(2θ13 ) > few 10-3  
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