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Atmospheric Sector: {23} e phI03 1213
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kinematic phase:
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Reactor/Accelerator Sector: {13}
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Unitarity Triangle:
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Sine/Signs

|U€3|2Z SiIl2 (913

Hierarchy: sign(dm3, or dm2,)

CPV: sind

Maximal Mixing: sin® fy3 = %

Quadrant of d: cosd = ::\/1 —sin?é
Unitarity: lite sterile v's

New Interactions and Surprises



e Majorana v Dirac

o Absolute mass scale: mgegyy; and Mpze

e New Interactions and Surprises
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613 from Reactor Disappearance
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Figure 18: sin?(26;3) sensitivity limit for the detectors installation scheduled scenario
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Neutrinos from 2-8 MeV:
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and related processes:




CP
vV, — Ve < vV, — Ve
T :U: CPT across diagonals :U: T

CP

o First Row: Superbeams where v, contamination ~1 %

e Second Row: v-Factory or 3-Beams, no beam contamination

Even in matter, a vestige of CPT exists:
Instead of switch matter to anti-matter, switch neutrino hierarchy !l!
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Two Flavors: Vacuum and Uniform Matter
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In Matter:
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Off-Axis Beams
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Sensitivity to sin’ 2013
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Sensitivity to Hierarchy: sign dms3,
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Sensitivity to CP violation: sin 9
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Beyond the First Oscillation Maximum:




On Axis Beams:

® 28 GeV protons. | MW beam power. Horn focussed

BNL Wide Band. Proton Energy = 28 GeV

Distance =1 km

® 500 kT water Cherenkov detector.

nu/GeV/m%POT at 1 km

® baseline > 2500 km. WIPP. Henderson, Homestake

Brookhaven Proposal




Off Axis:

Some recent progress detector in Korea
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Broadband Beam: Same L, Lower E Fermilab to DUSEL

Narrow Band Beam: Same E, Longer L T2KK

In VACUUM the SAME but NOT in MATTER
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depends on 013 |ndependent Of 913
amplification or suppression ~ independent of
by matter (E) matter effect

Suppression > Enhancement

L /E > significant fraction of 500 km/GeV

Event rate: E(E/L)?



Neutrino Mass Squared

CPT across diagonals

—
CP

e First Row: Superbeams where v, contamination ~1 %

e Second Row: v-Factory or 5-Beams, no beam contamination

l ] 2 Vel
«

6=
SlIl2 923 cos 1
31 -} |

51112913

Arnalm
sin“ 6, kin64 |
, 1| 2 - -

Arrls(::l -1

Vu

V|
. cos d =
sin®01, kinf4 i
2. . | |
Amfol 1
N :

kinf{
Amg{m

Sin2 923 1
&] | I :

sin63

INVERTED

CPT = invariant 6 &< —§

Fractional Flavor Content varying cos &

e Size of |U,sl?

e Hierarchy ?

o CPV?7?

e Maximal {23} Mixing ?

e New Interactions and Surprises !!!
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Suppression > Enhancement
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