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Introduction/Motivations
e The U(2)3 flavour symmetry in SUSY
@ Phenomenology of AF =2 and AB = 1 observables

Conclusions
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Minimal Flavour Violation in one slide

Flavour: excellent agreement between data and CKM picture
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Minimal Flavour Violation in one slide

Flavour: excellent agreement between data and CKM picture

MFV paradigm

UB3)* = UB3)a, x UB)ux x U(3)os
Y, ~ (3,3,1), Yq ~ (3,1,3) so that SM is formally invariant

Assumption: BSM also formally invariant, only with Y, Yy
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Minimal Flavour Violation in one slide

Flavour: excellent agreement between data and CKM picture

MFV paradigm

UB3)* = UB3)a, x UB)ux x U(3)os
Y, ~ (3,3,1), Yq ~ (3,1,3) so that SM is formally invariant

Assumption: BSM also formally invariant, only with Y, Yy

Scorecard:

v Flavour violation controlled by the CKM matrix

= TeV scale new physics OK with flavour bounds

% Flavour blind CP violation (smallness of EDMs)?

x Hierarchies (pattern of masses and mixing angles)?
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A way to proceed

A A
4 ('jl 2 SUSY with heavy 1,2 generations
' v Flavour blind CP violation
~ Other virtue:
T 33 T 4 Ok with naturalness and collider bounds
= 41,2

Reduce symmetry, round 1

From U(3)3 to U(2)
v’ Partial explanation for hierarchies

x Too large flavour-violating effects in the RH sector
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U(2)% in SUSY

Reduce symmetry, round 2

U(2)3 = U(Q)QL X U(Z)UR X U(2)DR

1 e &
@ &) @)
CIE CR SR
CIE tr br

Scorecard:

v Small flavour-violating effects (good flavour alignment)
v" Small CP-violating flavour-conserving observables (EDMs)
v’ Partial explanation for Yukawa hierarchies
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Breaking U(2)3

Exact U(2)} — my=mg=ms=mc=0, Vexkm =1

con(38) ven(3f2)
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Breaking U(2)3

Exact U(2)} — my=mg=ms=mc=0, Vexkm =1
_ 0| xV _ 0| xpV
Yu—Yt<0 1 > Yd—yb<0 1

e Minimal breaking: only one doublet V ~ (2,1,1)
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Breaking U(2)3

Exact U(2)} — my=mg=ms=mc=0, Vexkm =1

AY, | xxV AY, | xpV
Yu:yt< 5 tl > Yd:)/b< Od bl )

e Minimal breaking: only one doublet V ~ (2,1,1)

e Small AY, ~(2,2,1), AYy ~ (2,1,2) to explain quark
masses
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Consequences

Diagonalize Yukawas and Squark mass matrix:

1—-)2)2 A sy se™ 0
VCKM = = 1-— )\2/2 CyS
—sgs e (@td)  _sc, 1
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Consequences

Diagonalize Yukawas and Squark mass matrix:

1—-)2)2 A sy se™ 0
VCKM = = 1-— )\2/2 CyS
—sgs e (@td)  _sc, 1
N Cd K* —K*s e
“ g wt = —Kk g  —cgqs e

diE _—— Jf’R 0 se 1

LR

W .
wh= 1

@ 1 new angle s; and 1 new CP-violating phase ~

@ Crucial: minimal breaking leads to flavour alignement
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Where | am?

Introduction/Motivations
e The U(2)3 flavour symmetry in SUSY
@ Phenomenology of AF =2 and AB = 1 observables

Conclusions
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Where | am?

@ Phenomenology of AF =2 and AB = 1 observables
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CKM fit tensions in the SM
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AF =2: K and B mixings

i g i SM Jtt 4 SM ,te+
W i = M (L o) + T
L g AMPS =AM (1 + E2F)
& = IC\C;SL| e, Fo(mg, mg) > 0 Suks = sin (20 + ¢a)
ts

Sy =sin(2|Bs| — da)
¢n = arg(1+&°Fo)
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AF =2: K and B mixings

”Li g EEL e = SM St (1_'_‘5 ’4,_—0) SM ,tc+cc
LG AMDs = AMg’g (1+&FR)
S =sin (26 +
&L= |C\‘;SL| e, Fo(my, mg) >0 vKs in (26 +¢n)
ts

Sype  =sin(2[Bs| — ¢a)
da = arg(1+£2Fo)
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AF =2: K and B mixings

”Li g EEL e = SM St (1_'_‘5 ’4,_—0) SM ,tc+cc
LG AMDs = AMg’g (1+&FR)
S =sin (26 +
&L= |C\‘;SL| e, Fo(my, mz) >0 vKs in (26 +¢n)
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o = arg(l + 5/_2’:0)
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Predictions

1. Sizeable non-standard S, 2. my,mz <1+ 15TeV
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AB = 1: shopping list

@ BR(B — Xiv)
@ direct CP asymmetry in B — Xy
@ angular CP asymmetries in B — K*utp~ ((A7), (Ag))

@ CP asymmetries in non-leptonic decays like B — ¢Ks or B — ' Ks

‘ BR(B — Xs’y) S¢K5 577/;(5
Future improvements
in sensitivity: | ~ a 2 factor ~ a 5 =10 factor!
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AB = 1: some results

Sf = sin (2ﬂ + on + 5f), 5{(51_,’}/, my, Mg, ptan ﬂ — Ab), f = ¢K5777/K$

u>0 pu>0
0.4 . : 0.4
02r 1 02F
@ @&
o0 SM valug . ' o0 » SM value
& &
-02f 1 -02r
-04 . : -04 :
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S = Suk 102 ( A7)

Blue: v >0, Green: 7 <0, Red shaded: experimental bound
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AF =2

AB =1

new phase ¢a in AMYs [model-independent]
AMY/AMS SM-like [model-independent]
no new phase in K mixing [model-independent]

sign of correction to ek

0.05< Syp S020  my,mz <1+1.5TeV

~

clean correlations between observables

effects can be large

Importance of correlated studies to distinguish between models J
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Conclusions

We studied U(2)3 in SUSY with heavy first 2 generations
U(2)® Enough flavour alignment
Yukawa hierarchies (partial explanation)

SUSY Small CP violation in flavour conserving observables

Ok with naturalness and collider bounds

Both Solve CKM fit tensions

Peculiar phenomenological pattern: wait for the LHC |
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