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WHAT ARE THE
SYMMETRIES?

0.803 — 0.845 0.514 — 0.578 0.142 — 0.155
SK-atm

U|¥/e = | 0.233 — 0.505 0.460 — 0.693 0.630 — 0.779
0.262 — 0.525 0.473 — 0.702 0.610 — 0.762

0.97370 £ 0.00014 0.2245 = 0.0008 0.00382 £ 0.00024
Vickm = 0.221 + 0.004 0.987 &= 0.011  0.0410 = 0.0014
0.0080 £ 0.0003 0.0388 = 0.0011 = 1.013 =+ 0.030
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BACKGROUND

PARAMETRISATION
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NORMAL ORDERING

% 012 = [31.31°,35.74°], 023 = [39.6°,51.9°], 013 = [8.19°,8.89°],
6 =[0°,44°] & [108°,360°].

www.nu-fit.org
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SYMMETRIES OF THE

MASS TERMS

CHARGED LEPTONS
Z3 ‘PH:’--.:[T] E“EM;]" " 50G)
NEUTRINOS S B
U S -
L5 X L5

S.F.King, C.Luhn,1301.1340

Tri-bimaximal mixing

G=S4

Generators: S, T, U

T S,U
Charged Lepton Sector: Neutrino Sector:
is diagonal. Klein symmetry.
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SYMMETRIES OF THE
MASS TERMS

L ] [ ] [ ] [ ] [ ]
CHARGED LEPTONS  Tri-bimaximal mixing /
2 L 4o
_ wm = | .1 1 1
A G=s, — Un=|-% L L
1 1 1
Generators: S, T, U -
v R X,
NEUTRINOS
T S,
Z 2 X Z 9 Charged Lepton Sector: Neutrino Sector: o Sk (8223381?32 160 0,009 Eiéiiiﬂii?i)
is diagonal. Klein symmetry. 0.262 — 0.525 0.473 — 0.702 0.610 — 0.762

P.F.Harrison, D.H.Perkins and W.G.Scott, hep-ph/0202074
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S.F.King, C.Luhn,1301.1340

TWO DIRECTIONS

Solar sum rules

G=S4

Generators: S,T, U

T broken S, U unbroken

Charged Lepton Sector:
not exactly diagonal.

PMNS corrected

Neutrino Sector:
Klein symmetry is exact

Atmospheric sum rules

G=S4

Generators: S,T, U

U broken, S preserved or
T unbroken S and U broken, SU
preserved

Neutrino Sector:
Klein symmetry is broken.
PMNS corrected

Charged Lepton Sector:
is diagonal.
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SOLAR SUM
RULES
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ATMOSPHERIC SUM
Y.Shimizu, M.Tanimoto, RU LES

A.Watanabe, 1105.2929;
S.F.K,C.Luhn,1107.5332

PARAMETERS RELATIONS
TWO MIXINGS Ay
V3
PATTERNS Ve~ |~ — - |
A , 1
1. S,U broken, SU A / A 912 = 3{;%1
preserved. i
2. Ubroken, S / ~
preserved ) r \ i . 2c13 cot 2933 cot 2913
Urmz = | - ‘I.,i:i - | 3 Cos ) = ——
C.H.Albright and W.Rodejohann, I\ 115 \/2 o *;""13

0812.0436; C.H.Albright, A.Dueck and
W.Rodejohann, 1004.2798
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A

ATMOSPHERIC
SUM RULES
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LITTLEST SEESAW

Constrained dominance sequence
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(CSD)
Atmospheric RH neutrino Seesaw formula
0 - e =]
o (vevuvr) | 1 | vE™ m” = ﬂir”ﬂi’;?l(???ﬂ)l ‘ S
1
i V2ma
Solar RH neutrino 013 ~ (n—1)
Neutrino mass matrix 313
1
o (vevurs) | n | VR 00 0 1 n (n —2)
n—2 m"=mg | 0 1 1 | +mpe n n’ n(n — 2)
0 1 1 (n—2) nn—-2) (n-—2)>

S.F.King 1304.6264; 1512.075,31
|.de Medeiros Varzielas, S.F. King and M.Levy 2211.00654
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EXAMPLE CSD(3)

Littlest Seesaw predictions

1/2
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0 = —arg (sign(t)ei” (4 (\/m -~ 1) + (=2 + 3e*'P) t2))
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EXAMPLE CSD(3)

n=3||n=214+03|n=4.24+0.3 || Exp. range w/o SK | Exp. range w/ SK
612 °] || 34.3702 34.3704 31.27 — 35.86 31.27 — 35.87
B3 [ 4675 46 39.5 — 52.0 39.7 — 50.9
5 [°] OaF 2555 0 — 45 & 105 — 360 144 — 350
r=0.10*0.02 FC, S. F. King, 2307.XXXXX
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Hunting lnv les: Dar Dark matter and Meutrinos
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