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The minimality of the Higgs sector does not help to
 suppress FCNCs and CP.
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We use:
a flavor symmetry to suppress FCNCs,
and break CP spontaneously to suppress CP

A SUSY model based on Q6 x Z4

Babu and JK, PRD71, 056006 (2005); and to appear.

SM non-singlet. SM singlet.
Q,L|Qs, L3 |U°, D¢, N¢, B¢ |US, DS, NS, ES | H»4 | HY | s | 83 |T| T3 | U
Qo 21 | 14 29 1_,4 29 |11 |21|110|22|142|1
Zull =i | —i + + i i =] = |+ + ]|+

2+1=3 structure except U

Each sector, except U, forms a family
with parents + one child




Accidental permutation symmetries of VHiggs
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Two minima are physically different.

9 theory parameters for
6 quark masses and 4 CKM parameters.

v

One sum rule among them
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Q6 sum rule (Vacuum I)
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Q6 sum rule (Vacuum I)
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Q6 sum rule (Vacuum )
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Q6 sum rule

(Vacuum I)

045

04—

| = 035

03

025

= 0.22535 =+ 0.00065
= (0.04082 = 0.00045) x 1.015

0.7
sin 2

using HPQCD mq with 2 sigma




Prediction in
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Lenz-Nierste parameterization
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Master equations for observables
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In the Q6 model:

[. Extra Higgs sector

Tree-level contributions with real Yukawas

phase alignment
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II SUSY breaking (at tree-level)
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Kawashima, JK and Lenz, PLB681,60 (2009)

III Loop effects to  (d;;)

JK and Lenz, arXiv:1007.0680
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quadratic and logarithmic oo cancel.
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softness flavor symmetry




However, large finite terms.
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large susy breaking

small v and |large )s e
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EDM FCNC
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Conclusion

%‘Flavor symmetry with spontaneous CP can nicely
suppress FCNCs and CP in SUSY models.
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: small to suppress EDMs
: large to suppress FCNC
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Large SUSY breaking in the extra Higgs sector

* Large loop effects to large CP in the B mixing
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Q6 sum rules

(Vacuum I)
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Neutrino sector:

1. Inverted neutrino mass spectrum, i.e., my, < Mmy,, My,
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Almost masximal mixing
of the atm. neutrinos
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