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OVERVIEW
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OVERVIEW

¡ Superbeam simulation:
¡ Particle production
¡ Horn design optimisation
¡ Decay tunnel optimisation
¡ Flux Computation
¡ Sensitivity Estimation at

Water Cherenkov detector location
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GENERATE GLOBES
INPUT FILES

EUROnu Simulation
4.5 GeV, 4 MW
GEANT 4.9.10



HORN DESIGN

¡ Horn Design  First Approach
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The outer conductor is placed where the
slope becomes parallel to the beam
(dr/dz =0) (A. Cazes, J.E Campagne)

Ihorn=300 kA

Ireflector=600 kA

Horn Prototype at CERN
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PROTOTYPE AT CERN  
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PARTICLE PRODUCTION FROM EURONU FROM

ESSNUSB WP5 SOFTWARE WORKSHOP

C

C

C

C

Hg

Hg Hg

Hg

6

p+ p+ p+ p+

p- p- p- p-



PARTICLE PRODUCTION FROM EURONU FROM
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GEANT 4 Simulation 

To Be Updated

for Titanium Target 

With ESSnuSB Parameters
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Andrea Longhin - CEA Saclay                   EUROnu Super-Beam studies                       NUFACT2009 Chicago 24/7/2009
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HORN DESIGN
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Optimization:
• Depend on beam proton energy range, 
• Rejection of  wrong sign mesons
• Limited energy deposition 
• Reliability 

=> MiniBoone-like horn => Four Horn System

9



HORN DESIGN 
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Horn shape and SuperBeam geometrical Optimization I 

studies by A. Longhin, C. Bobeth  

9 parameterise the horn and the other beam elements  
       as decay tunnel dimensions, etc... 
9 parameters allowed to vary  independently    
9 minimize the δcp-averaged 99%CL sensitivity limit on sin22θ13  

Horn Studies, WP2 @ APC, EUROnu 2012 3 
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HORN DESIGN 
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Horn Shape and SuperBeam geometrical  Optimization II 

fix & restrict parameters then  re-
iterate for  best horn parameters & 
SuperBeam  geometry 

Horn Studies, WP2 @ APC, EUROnu 2012 4 
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SIMULATION

¡ History :
¡ 2004  :  SPL-Fréjus Superbeam Studies (A. Cazes and Al.)

¡ 2008-2012 :  Euronu (A. Longhin and Al.)

¡ 2012- Present :  N. Vassilopoulos (GEANT3 + FLUKA)

¡ Available Frameworks:

GEANT4 (Neutrino Flux) FLUKA (Energy deposition/ Safety)
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SUPERBEAM SIMULATION (GEANT4) : NEUTRINO FLUX ( PI+ FOCUSED)
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SUPERBEAM SIMULATION (GEANT4) : NEUTRINO FLUX ( PI+ FOCUSED)

TO BE UPDATED 

WITH 

ESSnuSB Parameters
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