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Choosing	  the	  Reference	  Beam	  
•  Goals	  

–  Single	  “reference”	  beam	  for	  physics	  sec,on	  with	  only	  beam	  
varia,ons	  coming	  in	  beam	  design	  sec,on	  

–  Consistent	  with	  “reference”	  beam	  described	  in	  the	  physics	  
sec,on	  

–  Good	  performance	  –	  does	  not	  underes,mate	  DUNE	  sensi,vity	  



Flux	  Differences	  

Mary	  (2012):	  
Laura	  (2015):	  



What	  Changed?	  

•  Update	  to	  G4LBNE	  geometry	  –	  more	  accurate	  
material	  descrip,on	  

•  Wider	  target	  (to	  accommodate	  1.2	  MW	  beam)	  
•  Larger	  target-‐horn1	  distance	  (required	  by	  
wider	  target)	  

•  All	  changes	  push	  flux	  to	  higher	  energy	  



Beam	  Design	  for	  1.2	  MW	  



Beam	  Design	  for	  1.2	  MW	  



CPV	  Sensi,vity	  Results	  
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MH	  Sensi,vity	  Results	  
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FMC	  Efficiencies	  for	  GLoBES	  



FMC	  BG	  Rejec,on	  



Systema,cs	  Treatment	  
•  Signal	  normaliza,on	  uncertainty	  
–  2%	  on	  νe:	  uncorrelated	  with	  all	  other	  
–  5%	  on	  νµ:	  uncorrelated	  with	  all	  other	  

•  Background	  normaliza,on	  uncertainty	  
–  5%	  NC,	  νµ CC:	  correlated	  among	  
appearance	  samples	  

–  10%	  NC:	  correlated	  among	  disappearance	  
samples	  

–  5%	  beam	  νe:	  uncorrelated	  FHC/RHC	  
–  20%	  ντ:	  correlated	  among	  all	  samples	  
– Difference	  in	  sensi,vity	  very	  small	  
compared	  to	  previous	  treatment	  	  

“New”	  GLoBES	  
version	  allows	  
separate	  
uncertain,es	  
for	  different	  
backgrounds	  


