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Minimal Flavour Violation

Assumption
Yukawas are the only spurions breaking the flavour symmetry in the quark sector

Gr = U(3)e, ® UB)u ® UB)p, — U(1)s
Consequence

Flavour violation is aligned with the SM [Buras et al. (200);
TeV scale new physics OK with flavour bounds D'Ambrosio et al. (2002)]
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Minimal Flavour Violation

Assumption
Yukawas are the only spurions breaking the flavour symmetry in the quark sector

Gr = U(3)q, ® U(3)uz ® U(3)p;, — U(1)s

Y. ~(3,3,1)

Ys~(3,1,3)
Consequence
Flavour violation is aligned with the SM [Buras et al. (200);
TeV scale new physics OK with flavour bounds D'Ambrosio et al. (2002)]
BUT

= flavour blind CP violating phases are not forbidden. Smallness of EDMs?

= no explanation for hierarchies in quark masses and mixing
[Mercolli & Smith,
Kagan et al., Paradisi & DS (2009)]
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Alternatives to MFV

The third generation is speciall

Effective SUSY
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Improves the EDM problem

[Cohen et al. (1996), ..., Giudice et al. (2008),
Barbieri, Lodone & DS (2011)]
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= partial explanation of hierarchies in
Yukawa couplings
= Not enough flavour alignment
[Pomarol & Tommasini, Barbieri et al. (1995)]
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Alternatives to MFV

The third generation is speciall

Effective SUSY U(2) SUSY flavour models

u2), U2, U2,

Other motivations for U(2)*:

° 2HDM with large tan 38 aqi Ug dr
“non-linear/general” MFV q? Cr SR
[Feldmann & Mannel; Kagan et al. (2008)]

" D q; tr br
o Radiative flavour violation

[Crivellin's talk]

= partial explanation of hierarchies in
Improves the EDM problem Yukawa couplings

[Cohen et al. (1996), ..., Giudice et al. (2008), " MenOUgh flavour allgnment
Barbieri, Lodone & DS (2011)] [Pomarol & Tommasini, Barbieri et al. (1995)]
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U(2)? and its breaking

GF = U(2)QL ® U(2)UR X U(Z)DR — U(l)B

Resulting Yukawas:

(i) ()

David Straub (Scuola Normale Superiore, Pisa) EPS HEP 2011, Grenoble



U(2)? and its breaking

GF = U(2)QL ® U(2)UR X U(Z)DR — U(l)B

AY, ~(2,2,1)
AY, ~(2,1,2)
Resulting Yukawas:
AY, ! Ay,
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U(2)? and its breaking

GF = U(2)QL ® U(2)UR X U(Z)DR — U(l)B

AY, ~(2,2,1)
AYy~(2,1,2)
V~(2,1,1)
Resulting Yukawas:
_ AY, | xe V _ AYy ' xp V
on () (A
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U(2)? and its breaking

Gr = U(2)a, ® U(2)u, ® U(2)0, — U(L)s

AY, ~(2,2,1)
AYy~(2,1,2)
V~(2,1,1)
Resulting Yukawas:
_ AY, | xe V _ AYy ' xp V
on () (A

Breaking pattern:
= minimal (only 1 doublet)

= weak (U(2)* is a much better approximation than U(3)%)
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U(2)? breaking: consequences
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New mixing angle s, and new phase
v in b — s, d transitions

David Straub (Scuola Normale Superiore, Pisa) EPS HEP 2011, Grenoble



U(2)? breaking: consequences

crucial feature: assumption
of minimal breaking leads to
MFV-like alignment

New mixing angle s, and new phase
v in b — s, d transitions
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K and B mixing
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K and B mixing

S
/N)Li 3/~)L Unlike MFV: gluino contributions to meson mixing
are not aligned in phase with the SM
FEN

= positive shift in ex

€K eiM X (1 +X2Fo>

sin [2ﬂ * arg(l i XFOe?%)] === universal shift in
Sys = sin [2|ﬁs| - arg(l + xFoe’Q"”)] _» By and B, phases

AMy <AMd)SM v

AM; AM;

SwKs

This is a model-independent consequence
of the U(2)3 symmetry!

) ) Happens also in (non-MSSM) MFV with
xe 27 = [(W)ss(W[)5] flavour-blind phases and large tan 3

m2
Fo (ng >0
b, [Kagan et al. (2009)]
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CKM fit: tensions
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CKM fit: tensions

hariny
4 i
N
3 i
I
2 |
NN
1 i
L
1.21.41.61.82.02.22.4
lekIx10°
12
10
8
6
4
2
0
see also: Lunghi & Soni (2008, 2011) 0.6 0.7 0.8 0.9 1.0

Buras & Guadagnoli (2008)

S
UTfit, CKMfitters o

s

David Straub (Scuola Normale Superiore, Pisa) EPS HEP 2011, Grenoble



CKM fit: U(2)? solution
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Solution of CKM tensions implies sizable Sy
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CKM fit: U(2)? predictions
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Sub-TeV sbottom and gluino masses preferred to solve CKM tension
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Conclusions

Effective SUSY with a U(2)* flavour symmetry ...

e is an alternative to MFV providing a mechanism of flavour alignment
e can (partially) explain Yukawa hierarchies

e improves MFV's EDM problem

e can solve CKM tensions

e predicts positive Sy, and sub-TeV sbottom and gluino masses

e Example implementation: 2-site deconstructed model with 3rd generation
separated from 1st/2nd
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CKM fit: inputs

|Vud|
| Vis|
|Ven|
|Vus|
YCKM
lex|

Syks
AMy
AM;

0.97425(22) fic
0.2254(13) Bk
(40.89 +£0.70) x 103 Ke
(3.97 £ 0.45) x 1073 fa.\/ Bs
(74 +11)° 13
(2.229 +0.010) x 1073

0.673 +0.023

(0.507 +0.004) ps~*
(17.77 £ 0.12) ps~!
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(155.8 + 1.7) MeV
0.724 +0.030
0.94 + 0.02

(291 + 16) MeV
1.23 +0.04
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Ugly formulae
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Ugly formulae cont'd
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Beautiful plots
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