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NuMI Off-axis o, AppeatanceExperiment

A Long-baseline two-detector A
oscillation experiment

A Lookingfor A, in A, NuMIbeam
A 14 mrad off-axis

A 2 liquid scintillatordetectors
A FD (4kton), ND 0.3kton)

A CooledAPDreadout
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How to make ameutimobeam

A NuMI- Neutrinos at the Main Injector, both, andA,

A Series of upgradesl0> &eam spill everyt.3s
A Beam back from Segt 2013(300->700kW)

A 500kW limit until Booster RF system upgradesmplete

A 4.9P103 POT/pulse 6P1L0%° POT/year

Absorber Muon Monitors
Target D . \ l l 1
ecay Pipe
\ Target Hall yHIpe . | v,
120 GeV .y : oy Pr1 | SESSE BT | RESSIES
pi‘mun:a N - ! —-p
> & IV e —ummeey il
From m~; nt >
Main Injector Horns™~ nt > y+ ¢ Up
SESHP ==
10 m 30 m
675 m Rock Rock
: 5
Hadron Monitor m I2m 18m  210m
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Why off-axis??

NuMI Off-axisA, Appearance S
The choice of 44 mrad off-axis 3
position from theNuMIbeam for Sel ]
the NOVA detector, allows fora & |
narrow band beam which in %40 -_ —onwis .
conjunction with topology of final 2 | IRV

21 mrad

state particles, allows one to more§
easily reject potential background$™ [

The peak of the beam coincides |
with the oscillation maximum for -,
electron neutrino appearance for zeos
the 810km distance 000"
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The NOvA detectors

A 64%active detector

A Eachplane just0.15X,
Great for evs™©
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Far Detector

14 kton

60 m X15.6m X15.6m
928layers

344 064cells

Extruded FYCcells Kill lled withiKaens of:seintillator;
instrumented with A-sigliltisleRilelcigetle WoN=

earbetector

0.3 kton
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The NO0A detectors
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Near [Detector(@rs Suisface
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A 200 NDOS
A Testeddetector design, installation

procedures, electroniGPAQ.
A Collectedbeam data from two

neutrino beamlinedrom
December2010to April 30" 2012

A AnalyzedData, performed
calibrations
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Near Detector(®@r thme |

A 200 NDOS

A Testeddetector design, installation §
procedures, electronicPDAQ.

A Collectecbeam data from two
neutrino beamlinedrom
December2010to April 30" 2012

A AnalyzedData, performed
calibrations
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NOWA Neutrino Exentibopolegies

NOvA Monte Carlo

-.__ Michel e’

"Om -]
=

Ve+ N=2e+p

Electron

v. Charged Current

PRatan v+ X—=v+ X

Neutral Current
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A Observen © A, A, O A, 1

A ObserveA O A ,A O A
,
,

A Non oscillation physics program

AOvA

NO0A physicsgoals

v, V;
Measure’ ,; via A, appearance :v,l
Determine the neutrino mass hierarchy ™" 'z Az
Search for neutrino CP violation -
Determine the’ ,5 octant V: —

[Ams,

Vi

Normal Hierarchy

Precision measurements ofifn%;,|, ‘ 3
Overconstrain the atmospheric sector

Neutrino crosssections at the Near Detector
Sterile neutrinos

Supernova neutrinos

Magneticmonopoles

NonStandard neutrino Interactions (NSI)

CA f A LINDWA Reutyim®d experiment
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o, appereancan NOMA

A NOVA will measure: P(7,) vS. P(v,) for sin’(26,,) = 1
—~ 0.09
P(A © A,)at2GeVand 12 | N e
0.08 - 5|n23(2913} 0.095
AA O A)at2GeV ; sin’(26,,) = 1.00
0.07 |
0.06 — =
; Lo
0.05 [ .
! Am? < 0 'ESJ\.
A I NBIS gobd news for ** |
NOVA. It reduces the 003 | am? >0
overlap between these bl o, [0 5=0
probability ellipses, L besert
reducing the likelihood of ' " 0= 3ni2
degeneraCIGS L Y 004 o0 o008
P(v,)
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o, appereancan NOMA

A NOVA W||| measure: 1 and 2 ¢ Contours for Starred Point

—~ 0.09

e i NOVA
P(/g © Ae ) at2 GeVand I‘a_::" [ Co:tours 3yrvand3yrv
o = 0.08 |Am,2) = 2.32 107 eV?
P(A, O A) at 2GeV : sin’(26, ;) = 0.095
007 | sin’(26,,) = 1.00
0.06 — .
A Exampleof 6y NOVA result oo [ E‘x\t

A [ I NB |§ gObd news for o.s —
NOVA. It reduces the ‘

0.03 —
overlap between these bi e,
.y . 002 [0 g=
probabillity ellipses, 5= m2
. . . O =
reducing the likelihood of o |« 5=3u2
degeneraCIeS 0 0 — 0.62 — O.IU-'-I — U.II'.!E — 0.:’.!8 I
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Beamsstatus

A Firstbeam on Septembet, 2013
A NeedBooster upgrades to react00 kW
A We see neutrinosstay tuned for first results!

NuMI turn-on timeline
800 5 5
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FD cconstndctionstatsls
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ND ConstnuctiorProgress

A Firstblock installed Aug2013
A Whole detector complete and filled
A Waiting for the final batch of APDs
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