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The experimental situation

- Absolute mass / nature of the neutrino

Neutrino oscillations

- Sterile neutrinos?



Neutrino masses
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Absolute neutrino mass scale
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Neutrino-less double-beta decay:
Are neutrinos Dirac or Majorana?
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Neutrino-less double-beta decay:
Are neutrinos Dirac or Majorana?
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Neutrino-less double-beta decay:
Absolute neutrino mass scale?
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Neutrino Oscillations
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Neutrino oscillations
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Number of Events

Sub-GeV e-like
8994 Events

Multi-GeV e-like
2463 Events

SK-I+lI1+1l1+1V, 4581 Days

Sub-GeV p-like
9359 Events

Multi-GeV p-like + PC
5068 Events
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MINOS Preliminar
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== Best fit oscillation

=== N O oscillations
[ NC background

Neutrino beam
10.71x 10%°° POT

contained-vertex vy,

0 2 4 6 8 10 12
Reconstructed v, Energy (GeV)

MINOS Preliminary Neutrino beam
— Minos data 10.71x 10°° POT

. . contained-vertex v
- Best fit oscillations H

AT
ST i} |

0 2 4 6 8 10 12
Reconstructed v, Energy (GeV)

Ratio to No Oscillations

Ratio to No Oscillations

MINOS Preliminary
== Minos Data

=== Best fit oscillations

=== N0 oscillations
[ NC background

Antineutrino beam

3.36 x 107 POT
contained-vertex V,,

MINOS Preliminary Antineutrino beam

== Minos data 3.36 x 10%° POT

- Best fit oscillations contained-vertex vV,

5 10
Reconstructed v, Energy (GeV)



> — T T I I l I o

(03) — _
- +— DATA B

S 60 || -

- - Best-fit Expectation with Oscillations

~—~

N — —_—

*a 40— MC Expectation without Oscillations

L — _

> - _

aa i _

20—

Olgolt . # T07¢ -
= é 1.5F ~ MC Bestfit | | -
= | S | 10 S (6 | -
.2 E E ® _,.r.'_r. E
E 90.5 — + + -

o J _

O aal v ., 00O 1 ®— . . ]

0 1 2 3 4 >5

Reconstructed v Energy (GeV)



>
b

(S R 'Y

Am:, (107 eV?)

(V)

(R

(S R

(R

D = O o0

M B O o

(V)

d

Illllllllllllllllllllllllllllllllllllllllll:

Normal Hierarchye

E— 68% (dashed) and 90% (solid) CL Contours =
- T2K [NH] SKLIV[NH] —
f— MINOS 3-flavor+atm [NH] —f
z— o BEST FIT _z
ElllllllllllllllllllllllllllllllllllllllllllE
03 035 04 045 05 055 06 065 0.7

sin2(623)



Super-Kamiokande
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Solar neutrinos
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=#= Selection efficiency

Spectrum from beta decays of 24'Pu, 23%Pu, 23°U
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KamLAND
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Events/day (bkg. subtracted)
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Next Questions In Neutrino Physics

- Mass
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Number of events /(50 MeV)
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Sterile neutrinos?
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Neutrino oscillations
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