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excerpted from US Particle Physics: Scientific Opportunities. A Strategic Plan for the Next Ten 
Years. Report of the Particle Physics Project Prioritization Panel, May 2008

1) NOνA searches for electron neutrino 
appearance down to sin22θ13 0.01 at 
90%

2) NOνA can rule out as much at 50% of 
the δCP parameter space

3) NOνA can test the mass hierarchy 
down to sin22θ13 =0.05

4) NOνA measures sin22θ23 to roughly 
1%

5) If NOνA establishes the inverted 
hierarchy, then next generation of double 
beta decay experiments can determine if 
neutrinos are Dirac or Majoranna

6) NOνA will see roughly 5000 neutrinos 
during a supernova burst from the center 
of the galaxy

8) NOνA is twice as sensitive to the 
existence of sterile neutrinos than current 
experiments



Size of the NOνA
Far Detector

There are 1003 planes, for a total
mass of 15 kT. There is enough room      
in the building for 18 kT, which can be
built if we can preserve half of our
contingency.

The detector can start taking data as soon as
blocks are filled and the electronics
connected.

An admirer

The cells are made from 32-cell extrusions.  

12 extrusion modules make up a plane.  
The planes alternate horizontal 
and vertical.



Neutrino detectors, like NOvA, 
are getting very big

from Kevin Mcfarland - WIN meeting in Athens

15.7m



NOνA Components



Prototype Construction 6/09



April 2009 NOνA meeting 
at Argonne



Far Site

Leon Mualem — FNAL Users' Meeting 2009



NOνA (Beam) Physics

• ~20 variable Neural Net to 
separate the electron 
neutrinos from the 
background, mainly NC. 

• Electron appearance is 
directly related to sin22θ13. 
Reach is close to an order of 
magnitude better than the 
current limit.

• If this parameter is within 
reach of NOvA then we will 
be able to resolve the mass 
hierarchy by running 
neutrinos and anti-neutrinos.

• Other NOvA goals include 
sin22θ23 by measuring muon 
neutrino disappearance and 
a CP violation measurement.
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Simulated NOνA νe CC event

νep→e-pπ+

Eν=2.5GeV

Ee=1.9GeV

Ep=1.1GeV

Eπ=0.2GeV



Cosmic Ray Capabilities

• Supernova ν
• Upward going atmospheric ν
• Multiple Muons
• Single and multiple hadrons in EAS and their correlations
• Horizontal μ from ν interactions deep in the atmosphere
• Fluctuations in air shower components
• Coincidences with an air shower array (not yet planned)



Supernovae & NOνA

• Could see increase in singles 
rate

• About half of the events are in 
the detectable energy range 
(20-40 MeV)

• Backgrounds
– Radioactive dominates below 

5 MeV; small 20-40 MeV
– 100 Hz μ, should be easy 
– 25 Hz Michel e, may be 

tagged
– Muon capture 12B decay rate 

small above 20 MeV
• Could also use coincidence to 

see νe and anti-νe C



NOνA Detector Parameters


