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Properties of Neutrinos

A Come in three flavors i electron,

muon, and tau R /
A Oscillate into one of three different w

flavors
A Once thought to be massless i
extremely light

A Interact via the weak force D ceren
mechanism - b e
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Neutrino Oscillations

A Create in one flavor (3,), but detect in another (3,)
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Why study neutrinos?

A Neutrinos are unigue:
I Neutrino mixing looks very different
from CKM.
I Neutrino masses are really small
compared to the rest of the SM.
A Potentially CP-violating:
I Might be a window into matter-
antimatter asymmetry.
A Physics beyond the standard

model!
I Oscillations are an interferometric

effect T gives access to high-scale or

unknown physics.

CKM PMNS

Matter Generation
" ©

al . o | . ami sl und W iad sl . anal . sl aad

e — # Fermilab

5 8/9/18 Twymun K. Safford | SIST\GEM Presentation



/N
2
A O 3 oa—— Am )
2 solar{ 1
L
w Y
) 2 S
Ordering g 3 g
Of B Ve 'Vy Ve A 2
neutrino v, 2—} 'ln
masses? | e e
Normal Inverted

hierarchy hierarchy




Matter-
antimatter
asymmetry?

Do muon antineutrinos
oscillate at a different rate
than muon neutrinos?

A Would imply broken
symmetry between
neutrinos and anti-flavors
are broken

If antineutrinos do not follow
the same pattern as neutrinos
when they change from one
flavor to another - a signal of
CP violation




The NOVA Experiment

A Long-baseline neutrino
oscillation experiment.
A NuMI neutrino beam at
Fermilab
A Near Detector to measure
the beam before oscillations
A Far Detector measures the
oscillated spectrum.
A Detectors located 14 mrad off-

axis of the beam.

A 2body °~ decay gives narrow range of
3 energies

A Tune peak energy for oscillations

A More events at max oscillations

A Fewer backgrounds
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