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Why: NOVA Physics Goals

5 From Stephen Parke “Mixing Parameters
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Why: NOvVA Physics Goals
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How do we find out?

2
2, V. Barger, et al. Phys Rev. D 22:2718 (1980)
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How: Measurements

e Take data with neutrino and antineutrino beams

* Measuring with both is necessary in much of the
possible phase space

* Detect v, and ve with near and far detectors
* P(Vu — V), P(Vy — Ve) + charge conjugates

* Energy spectra
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Physics Sensitivities (if we're lucky)

1 and 2 o) Contours for Starred POint Example NOVA 16 and 20 contours, 3+3 yr (V4V)
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Physics Sensitivities (if we’re unlucky)

-_— . 2
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023 Sensitivity
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e NOVA has good sensitivity to whether 823 is maximal
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0,3 Octant

95% CL Resolution of the 6,, Ambiguity
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Ocp Sensitivity

NOvA CPv determination, 3+3 yr (V+V)

s sin”(20,,)=0.095, sin’(20,,)=1.00 Includes T2K v, —v, at 5.5x10%' p.o.t.
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e With complimentary data from T2K, we can
determine dcp at 10 over a good fraction of possible values.



significance of hierarchy resolution (o)
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hierarchy at 1o for
almost all values of dcp.
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Supernova Neutrinos
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Detector Sizes

Near Detector on

Near Detector the Surface (NDOS)
330 tons 220 tons

RN Y
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NDOS

L. WS Near Detector On the Surface

visualmediafnal.gov/,
Image No. 11-0124-13D

* Our prototype near detector
* Operational since Oct. 2010
* Collected NuMI beam data

e Taught us much about
detector assembly

* Not fully instrumented

* Instrumented in multiple
different configurations

* Has been remarkably
productive and useful
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* Modules assembled in to blocks on pivoter
e Driven to the end of the hall and placed
e Filled with scintillator

e Qutfitted with electronics



@ e nensiy fontier  NOVA Far Detector Assembly Progress

Mar 11, 2013
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Habemus primam lucem!

e We have first light at the far detector!

e First cells have complete electronics chain installed
* APDs not yet cooled

e Many commissioning tasks ahead

e Cosmic rays have generated the first real light
detected and recorded by the NOvA Far Detector

* Far Detector expects beam data in June
e Scheduled to be complete by Nov. 2014
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ve INn NDOS
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v Charged Current Quasi-Elastic Rates
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e Thesis topic of Minerba Betancourt (U of Minnesota)
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Expected Exposure

NOvVA early reach
Exposure assumptions (ver: Apr 2012)
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significance of v_ appearance (O)

Expected ve Appearance Sensitivity

NOvVA early reach
7sin2(2613)=0.Q95, sin2(2623.):1.00, 8=0 | (ver: Apr 2012)
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Schedule & Outlook

e Partial Far Detector (3kt) reading out beam data in
June 2013

* Near Detector Complete Feb. 2014

 Far Detector Complete by Nov. 2014

* First analyses already well underway

* First two-detector analyses for Neutrino 2014

e Thank you!

-~ www.twitter.com /NOvANuz n www.facebook.com /novaexperiment


http://www.facebook.com/novaexperiment
http://www.facebook.com/novaexperiment
http://www.twitter.com/NOvANuz
http://www.twitter.com/NOvANuz
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Backup Slides
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Michel Electrons in the NDQOS
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Scintillator
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Modules /— manifold cover

* Many pieces must be
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.

B o :

.

Scintillation light Light detected in by
travels along avalanche
wavelength photodiodes (APDs)
shifting fibers to  that are sealed, cooled
end of manifold  (to-15 °C) and mated
to the detector data
acquisition system.
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How: MSW Effect and Hierarchy

* As electron neutrinos propagate

through matter, they scatter off of
-e- electrons
* Electron anti-neutrinos do not
Ve e ®The NuMI beam travels through 810 km
of matter en route to the far detector

e This produces a hierarchy-dependent
effect on electron neutrino appearance

EAm3,
2v/2G N,

Pmatter(y,u, — Ve) ~ < I > Pvacuum(y,u — Ve)



IIJ INDIANA UNIVERSITY  Neutrino Telescopes - L. Corwin Mar. 13, 2013

significance of CP violation (0)
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NOvA CPv determination, 3+3 yr (v+V)
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significance of hierarchy resolution (o)
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NOvVA hierarchy resolution, 3+3 yr (v+V)
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