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Neutrinos
& Lepton mixing
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Neutrinos
2008 & Lepton mixing
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= 8.1(7.5—8.7)- 10 %eV?

Harrison, Perkins, Scott, PLB530 (2002)

2.2(1.7 —2.9) - 10~ 3eV?
0.30(0.25 — 0.34)
0.50(0.38 — 0.64)

O(S 0028)(—- (? sin 6,35 # 0 see Palazzo’s talk on friday)

M.Maltoni et al. New J.Phys.6:122,2004
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Neutrinos
2008 ¢ ieptonmixing AmZ, = 8.1(7.5-87)-10 5%V

sol

Am2, = 2.2(1.7—2.9)-103eV?

sin 61, = 0.30(0.25 — 0.34)

sin® fp3 = 0.50(0.38 — 0.64)

sin” 0z = O(S 0-028)<— (? sin 13 # 0 see Palazzo’s talk on friday)

M.Maltoni et al. New J.Phys.6:122,2004
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Suppose to have a model that predicts exact TBM...

Urs Diag(mi, ma, m3) Urg = M,



Suppose to have a model that predicts exact TEM...
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M, = b—c 2C a+b—c a = 3(my —ms)
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¢ = = (my + 2ma + 3ms3)



Suppose to have a model that predicts exact TBM...
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Suppose to have a model that predicts exact TBM...

Urp Diag(mi, ma, m3) Upg = M,

MVll —|_ MV12 — MV22 —|_ MVQB

a + 2c b—c b—c
M, = b—c e a+b—c "
b—c a-+b—-c 2¢ ?:§(ml_m3)
b = Zﬁ(_ml + 2mg + m3)
Input Output ¢ = 75 (m1 + 2ma + 3ms)
4 )
Am?2, = |mo|? —|mi|? |—s [Tlee, M
Amgy, = |ms|® —|ma|?




Suppose to have a model that predicts exact TBM...

Urp Diag(my, mg,m3) Upg = M,

Ml/ll —|_ MV12 — MV22 —|_ MVQB
a + 2c b—c b =
M, = =1 e 0l =F 0 =& _
NG ) C 2¢ ?—§(m1—m3)
b= 7(~m1 + 2ma + ms)
Input Output ¢ = 75 (m1 + 2ma + 3ms)
)
Am?2, = |mo|? —|mi|? |—s [Tlee, M
Amge, = |ms|® — |m2|?
|
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Ma & Rajasekaran PRD64,

Discrete flavor symmetries Babu et al. PLB552 (A4)
Ma PLB632 (2006),
e LO exact TEM! Hagerdon et al. JHEP 06 042 ($4)

Y even permutations of 4 objects (subgroup of S4, tethraedral symmetries)
*41/2=12 elements
A4 *generated by two basic permutations: $=(4321) & T=(2314)
#82=T3%= (§T)3=1 -> a representation of the group
# 12 elements belong to 4 equivalence classes
*4 inequivalent representations 1,I'’1” & 3

a4 * permutations of 4 objects (tethraedral symmetries)
* 41=24 elements
*84=T3=1, $T28=T -> a representation of the group
* 24 elements belong to 5 equivalence classes
*9 inequivalent representations 11,12, 2, 31, 3:
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the group splits differently in charged lepton and neutrino
sector not to get trivial mixing!



choose a basis for the A4,34 generators in which the charged lepton are diagonal

neutrinos can get a mass in different ways

effective operator (EF)

type | see-saw ($SI)

type Il see-saw (SSII)

type lll see-saw (SSIID



choose a basis for the A4,54 generators in which the charged lepton are diagonal

neuirinos can get a mass in different ways flavour symmetry

effective operator (EF) %LLhu R

typelsee-saw 83D M, ~ —mp M, 1mg

type Il see-saw (SSID LL®

type Ill see-saw ($SIID M, ~ —myx Mi 1m£3



choose a basis for the A4,54 generators in which the charged lepton are diagonal

neuirinos can get a mass in different ways flavour symmetry
ffecti tor (EF) 1LLh h lLLh h i
effective operator 3 wha, A wltu 3=
®i
= mp ~ Lhuyc
typelsee-saw 8S) M., ~ —mp» MoimL AF
type Il see-saw (SSII) LL® LLD j\bz
F

e muz ~ LhyS£L
type lll see-saw ($SIID M, ~ —1yx Mg ms My, ~ XX ¢;
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Comparing models: A4
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