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NuMI Off-axis ˄e Appearance

Near Detector

ÁStart with ǿƻǊƭŘΩǎ Ƴƻǎǘ 
powerful neutrino beam

ÁNuMI ˄ ˃beam at Fermilab

Far Detector

NuFACT 2017, Sept. 25thς30th
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The NOvAdetectors

NuFACT 2017, Sept. 25thς30th
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NOvAFD on the surface

NuFACT 2017, Sept. 25thς30th

Record 10 ɛs beam window ± 270 ɛs side band 

Surface far detector, rate is driven by 

cosmic ray muons. Rate of 148 kHz 

Beam 
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Zoomed NOvAFD 10˃s spill

NuFACT 2017, Sept. 25thς30th
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Color denotes deposited charge

Top view 

Side view 
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NOvAPhysics Program

NuFACT 2017, Sept. 25thς30th

ÁDisappearance of ˄µ CC events
o ʉᴼʉ Ǫ ʉᴼʉ

o Precision measurements of:

sin2 ʃ &  ɝά

ÁAppearance of ˄eCC events
o ʉᴼʉ Ǫ ʉᴼʉ

o Determine mass hierarchy

o Search for ɿ ґ л

ʃ Ǫ ʃ Ǫɿ

?

ÁDisappearance of NC events?
o 5ŜŦƛŎƛǘƻŦb/ǎŎƻǳƭŘōŜŜǾƛŘŜƴŎŜƻŦƻǎŎƛƭƭŀǘƛƻƴǎ
ƛƴǾƻƭǾƛƴƎŀǎǘŜǊƛƭŜƴŜǳǘǊƛƴƻ

ʃ Ǫ ʃ

o 2016 analysis: arXiv:1706.04592

o New 2017 result!
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Additionally, many cross section analyses, searches for exotic phenomena, and non-
beam physics studies! 

ÁND cross-section 
measurements:
o inclusive ˄e

o inclusive ˄µ

o inclusive ̄ 0

o coherent NC ̄0

o neutrino-on-electron scattering

ÁExotic Physics:
o multi-muon seasonal

o neutrino magnetic moment

o high energy cosmic ray air showers 

o magnetic monopole searches

o dark matter searches

o supernova neutrinos

NOvAPhysics Program

NuFACT 2017, Sept. 25thς30th

WG2: Monday 25th, Linda Cremonesi(UCL)
άNOvArecent results of cross section ƳŜŀǎǳǊŜƳŜƴǘǎέ

WG1+WG2: Tuesday 26th, Kirk Bays (Caltech)
άCross Section Results from NOvAand their effect on ƻǎŎƛƭƭŀǘƛƻƴǎέ

bhǾ!Ωǎregion 
of interest
1 - 3 GeV

Disclaimer: Non-exhaustive lists.
NOvAhas a very rich non-oscillations 
physics program
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NOvAΩǎAnalysis Datasets
Á 2016: Full detector equivalent exposure: 6.05 x 1020 POT (Feb. 6th 2014 to May 2nd 2016)

Á ˄˃ disappearance and ˄e appearance analyses

Á 2017: Full detector equivalent exposure: 8.85 x 1020 POT (Feb. 6th 2014 to Feb 20th 2017)

Á NC disappearance analysis
Á Excellent ˄˃beam delivered; NuMI beam achieved 700 kW design goal

o Routinely running above 650 kW during latest ʉrunning (Feb. 2017 onwards)

NuFACT 2017, Sept. 25thς30th


