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What we want to describe
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@® Defining a SUSY Flavour Model
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Class of Models: Matter Fields

e Symmetries:
SU(S) X Gfamily

. SU(5) — SM:
F=(d°L) T=(Q,u° e’
Yd ~ Ye

o Matter fields:
F~(5,3) Ti23~(10,1) Njo~(1,1)
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Class of Models: Family Symmetry Breaking

e Flavon fields:

¢i~(1,3)

* Gamily broken by vevs in the directions anuscn, king, spinrath*10]

(B0

¢ Yukawa matrices of the form

1 (1 T 0
Y~ o (p1) (d2) + (P2) ()
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Matrix Textures

e Yy, My diagonal

,yT:(O 2 —Y1),

Yo Yo )2
0 €1 —€q
Yo=|€e e+iéo eo+wés|,
0 0 €3
0 C1€q —Cq €1
YeT: Coexr Coex+iCoér Coeor+WCorén
0 0 C3 €3
withey = =3 = —%, Co = 6 [Antusch, Spinrath *09]
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Kéahler Potential

o Kahler potential

¢¢,FT ¢¢,TT

K:ﬁF+ﬁﬂ+ F+ Ti
e Using hierarchy ez ~ ¥ > Yg.s ~ € 535!
RFFT ~ d|ag(17 17 1 + Cz)

with ¢2 ~ ¢’3¢3 = non-canonical kinetic terms

[Antusch, King, Malinsky '07] [Antusch, Calibbi, V.M., Spinrath in preparation]
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Canonical Normalisation

Rescale fields F — diag(1,1,1 — 3¢3)F

Modified Alignment:

vT (0 o o—y(1- ECZ))
v Yo yo  yo(1—3¢3)

0 €1 —e1(1 — —Cz)
Yo = (62 e2+ié (+wé)(1— C2)>
0 0 es (1 - 3¢%)

0 Cy €1 —crer (1—3¢3)
YeT: Coer Co 62+i&2 €o (Cg €2+W&2€2) (1 — —Cz)
0 0 caes (11— 3¢?)

[Antusch, Calibbi, V.M., Spinrath in preparation]
/15
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Canonical Normalisation
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Canonical Normalisation

Rescale fields F — diag(1,1,1 — 7g2)
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vT — (0 i —n(- 2C2))
v Y2 ¥o  yo(1-3C%)

0 €1 —61(‘I - 742)
Yo = (62 e2+ié (+wé)(1— 2C2)>
0 0 €3
0 C1€q —C1 €& (1 - 7C2)
Y] = (Cz €2 Cetité (Ccea+wié)(l- 2C2))
0 0 C3 €3

[Antusch, Calibbi, V.M., Spinrath in preparation]

Vinzenz Maurer (MPI fir Physik) From Flavour to SUSY Flavour Models IMPRS Workshop 6th Dec 10 8/15



Predictions for Neutrino Physics

e Almost Tribimaximal Mixing [cf. Antusch, King, Malinsky 2008]

sin OMNS ~ \}5 (1 + %42) = OMNS ~ 35°
sin 038 ~ \Jé (1 + %gz) = 0p3'° ~ 45°
1 15\ 1 .
1S ~ 7 (1 + Zcz) 30z = 013" ~ 3

» Normal Hierarchy with
O=mi <mo<mg

e« Maximal CP Violation
dmns = —90°

9/15
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@ Testing a SUSY Flavour Model
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SUSY Threshold Corrections and Parameterisation

Simple formulae for tan 5 enhanced corrections to Y4 and Ye

H,

YoM~ (1+¢tan B) yl5M cos g

Y & (1 + egtan B) ya'sM cos 3

YEM ~ (1 + (eq + ea) tan B) yMSM cos 3

3 1+ (eq+ea)tanp

QSMN MSSM
12~ Y12

[Antusch, Calibbi, V.M., Spinrath in preparation]
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Monte Carlo Markov Chain Results

CKM CKM
X 912 X . 01_3
0224 0226 0228 0230 0232 0.0034 0.0036 0.0038 0.0040 0.0042
HCKM
J23 OcKM
0.0340.0360.0380.0400.0420.0440.0460.048 116 118 1.20 1.22 1.24 1.26 158 1.30

All masses also in good agreement, minimal total y2 ~ 1.5

[Antusch, Calibbi, V.M., Spinrath in preparation]
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Constraints on Spectrum
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Figure: Points found by Markov chain with x? < 3

[Antusch, Calibbi, V.M., Spinrath in preparation]
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Predictions for SUSY Flavour Structure

Incorporate SUSY breaking mediated by supergravity

o Typically SUSY breaking by all fields with vevs
Fy = O(1)ms2(¢)
* SUGRA (+ sequestering) results in

AP = m3 oK — Fr Fin 05 O K
A=Ay Y+ FndmY
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Application to our Class of Models

Small Deviations from CMSSM

e Soft masses
méz = mg diag(1,1,1 — x*¢?)

e Trilinear couplings

0 Xy €1 —x1 61 (1 = 5¢?)
Ad :Ao Xo€o Xo 62—|—i)?2 gg (Xg 624-;(2 ng) (1 — %Cz)
0 0 Xze3 (1 — 3¢3)

xYq = not diagonal in SCKM basis

e Ay = 2mg = LR sector dominates flavour and CP violation effects

[Antusch, Calibbi, V.M., Spinrath in preparation]
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O Summary
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e Extend flavour models to SUSY/SUGRA flavour models

» Keep track of all effects!
e canonical normalisation
e SUSY threshold corrections
e deviations from CMSSM

o Tests for SUSY/SUGRA flavour model
e SUSY spectrum
o flavour violation
e CP violation
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End of the Talk

Thanks for your attention!
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