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NO˄ A status ς Outline 

ÅExperiment overview 

ÅDetector design 

ÅPhysics reach 

ÅCurrent status 
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NuMI Off-axis ˄ e Appearance Experiment 

ÅLong-baseline, two-detector ˄  
oscillation experiment 

ÅLooking for e˄ in ˄ ҡ NuMI beam  

Å14 mrad off-axis 

Å2 liquid scintillator detectors 

ÅFD (14 kton), ND (0.3 kton) 

ÅCooled APD readout 
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How to make a neutrino beam 
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NuMI Off-axis ˄ e Appearance  

ÅNuMI - Neutrinos at the Main Injector, both ˃˄ and ˄  ˃

ÅSeries of upgrades - 10 ˃ ǎ beam spill every 1.3 s 

ÅBeam back from Sept 4, 2013 (300 -> 700 kW) 

Å500 kW limit until Booster RF system upgrades complete 

Å4.9Ҏ1013 POT/pulse ς 6Ҏ1020 POT/year 



Why off-axis? 
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NuMI Off-axis ˄ e Appearance  
 

The choice of a 14 mrad off-axis 
position from the NuMI beam for 
the NOvA detector, allows for a 
narrow band beam which in 
conjunction with topology of final 
state particles, allows one to more 
easily reject potential backgrounds 
 

The peak of the beam coincides 
with the oscillation maximum for 
electron neutrino appearance for 
the 810 km distance 

0 



The NO˄ A detectors 

Å64% active detector 

ÅEach plane just 0.15 X0 
Great for e- vs ̄ 0 
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Fiber pairs 
 from 32 cells 

32-pixel APD 

Near Detector 
0.3 kton 
14.3 m x 4.2 m x 4.2 m 
214 layers 
18 000 cells 

Far Detector 
14 kton 
60 m x 15.6 m x 15.6 m 
928 layers 
344 064 cells 

Extruded PVC cells filled with 9 ktons of scintillator 
instrumented with ‗-shifting fiber and APDs 



The NO˄ A detectors 
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Near Detector On Surface 
 

Å200t NDOS 

ÅTested detector design, installation 
procedures, electronics, DAQ. 

ÅCollected beam data from two 
neutrino beamlines from 
December 2010 to April 30th 2012 

ÅAnalyzed Data, performed 
calibrations 
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NO˄ A Neutrino Event Topologies 
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NO˄ A physics goals 
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Å Observe ˄  ˃O  ˄e , ˄ ˃ᴼ e˄ 

ï Measure ̒ 13 via ˄ e appearance 

ï Determine the neutrino mass hierarchy 

ï Search for neutrino CP violation 

ï Determine the ̒ 23 octant 

 

Å Observe ˄  ˃O  ˄˃ , ˄ ˃ᴼ˄˃ 

ï Precision measurements of |ɲm2
32|, 2̒3 

ï Over-constrain the atmospheric sector 

 

Å Non-oscillation physics program 
ï Neutrino cross-sections at the Near Detector 

ï Sterile neutrinos 

ï Supernova neutrinos 

ï Magnetic monopoles 

ï Non-Standard neutrino Interactions (NSI) 
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e˄ appereance in NO˄ A  

ÅNOvA will measure: 

 

 

 

 
Å[ŀǊƎŜ ʻ13 is good news for 

NOvA. It reduces the 
overlap between these bi-
probability ellipses, 
reducing the likelihood of 
degeneracies 
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P(˄˃ O  ˄e ) at 2 GeV and 

P(˄˃ᴼ e˄) at 2 GeV 



e˄ appereance in NO˄ A  
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ÅNOvA will measure: 

 

 

 
ÅExample of 6y NOvA result 

Å[ŀǊƎŜ ʻ13 is good news for 
NOvA. It reduces the 
overlap between these bi-
probability ellipses, 
reducing the likelihood of 
degeneracies 

P(˄˃ O  ˄e ) at 2 GeV and 

P(˄˃ᴼ e˄) at 2 GeV 



Beam status 
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ÅFirst beam on September 4, 2013 

ÅNeed Booster upgrades to reach 700 kW 

ÅWe see neutrinos, stay tuned for first results! 



FD construction status 
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FD construction status 
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ND Construction Progress 
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Å First block installed Aug 2013 

ÅWhole detector complete and filled 

ÅWaiting for the final batch of APDs 

 


