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23=atm+acc 13=reactor + .. 12=solar+KL.

¥Even in such simplest unitary form i< from quark mixing
matrix, with two extra (Majorana) phases

* In seesaw-schemes K 1s not unitary => extra angles & phases =>

NST

¥In analysis of current oscillation data we assume K real unitary



Update of Schwetz et al, NJP 10 (2008) 113011 [rev. Maltoni et al, NJP 6 (2004) 122]
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Update of NJP 10 (2008) 113011

0.053 (0.078)  (solar+KamLAND) FUTURE

gin? f13 <{ 0033 (0.061) (CHOOZ+atm+K2K+MINOS) Huber, Lindner, Schwetz, Winter, 2009
Parke's talk at Nu2010
0.031 (0.047)  (global data)

90 and 99% CL measurements of sin’26,;
sin20,;=0, normal hierarchy, averaged over d¢p

In the global analysis we obtain the following best fit value and 1o range:
sin B3 = 0.0101) 0o

This corresponds to a 1.3¢ hint for f;3 > 0 (Ay% = 1.8 at ;3 = 0).
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Sectors are separated

by an extra Abelian Zn

(#) ~(1,1,1) (¢') ~ (1,0,0)
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ORIGIN'OF NU-MASSES & MIXINGS

scale

mechanism

flavor structure

Type 1 & 111
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FIG. 12: Production cross section (at leading order) of xg times BR of 1[2’ going to p-1 lepton pair
versis M, s for mg = 100 GeV (rec ). 200 GeV (green), 300 GeV (blne) and 500 GeV (magenta ), and
for our standard choice of parameters: g > 0. tan 3 = 10 and Ag = 0 GeV, for type-I (left panel} and

for tvpe-11 seesaw (right panel} with Ay = 0,02 and Ay = 0.5, imposing Bripg — e44) < 1.2:10~4,




t'Hooft naturalness
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LINEAR SEESAW
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strongly depend on scale of messengers responsible for nu-mass,

whichin seesaw schemeasver a wide range
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FOCUS HERE ON SUSY ORIGIN OF NE O MASS
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sneutrino
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OSCILLATIONS but NEED OTHER SEARCHES

THE ORIGIN OF NEUTRINO MASS REMAINS A MYSTERY

- if messenger scale is that of unification models hardly testable directly
iIndirect effects can be large if SUSY is present

- if scale is low, e.g. inverse & linear seesaw, messengers may be produced
SUSY ORIGIN OF NEUTRINO MASS TESTABLE AT LHC

- DISPLACED VERTEX searches probe m-niscale

- LSP DECAY PATTERN probes neutrino mixing

STILL DO NOT UNDERSTAND FLAVOR
-flavor models & oscillations
-if linked to unification,

NEUTRINOS & COSMO: e.g. DARK MATTER

- SNEUTRINOS asDM
- DISCRETE DM

- MAJORON as DDM




