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The SM ftlavor puzzle

Yp ~ diag (2-107° 0.0005 0.02)
6-107° —0.001  0.008 4 0.004:
3

1-10° 0.004 —0.04 + 0.001
1079 +2-1078; 0.0002 0.98
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Origin of this structure!

Other dimensionless parameters of the SM:
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UTfit 08, Isidori, Perez, Nir ‘10
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UTfit 08, Isidori, Perez, Nir ‘10
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Flavorgenesis scale?
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Yp ~ diag (2-107° 0.0005 0.02)

6-10° —0.001 0.008 + 0.0043
Yy ~ 1-106 0.004 —0.04 + 0.001
8.1072+2-10"8 0.0002 0.98




Log(SM flavor puzzle)

—log |Yp| ~ diag (11 8 4)

12 7 95
—log|Yy|~ | 14 6 3
18 9 0

f Y =e 2, thenthe A don't look crazy




anarchic (“'structure-less’)

Mass;; o Y;e” MBleite)) split fermions/RS
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uv IR

u,d,c,s,br tr QL

anarchic (“'structure-less”)

Mass;; o Y;e” MBleite)) split fermions/RS
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anarchic (“'structure-less”)

Mass;; l@-je_MR(C“rcj) split fermions/RS
1] lhigh strong dynamics
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Flavorgenesis scale?




~lavorgenesis scale!
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Flavorgenesis scale?

only trace left: MFV
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Remark on Supersymmetry

Squark-gluino-neutralino model (m __ =0 GeV)
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Taffard’s talk
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Remark on Supersymmetry

Squark-gluino-neutralino model (m __ =0 GeV)
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Weak scale 1s unstable

elementary scalar Higgs
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Inspiration by QC




QCD
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due to quark masses
and gauging of EM

Potential tilteq:
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coupling to this new sector
MFV or not MFV?

Fermions get masses by

Inspired by QCD




Old Flavor problem of composite Higgs

Higes as bound state, naively DH:@W S
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Old Flavor problem of composite Higgs

Higes as bound state, naively DH:@W S
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Two ways of giving mass to fermions...

Bi-linear (like SM):
L=yfLOufr, Om~(1,2)
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Two ways of giving mass to fermions...

Ri-linear (like SM):
L=yfLOufr, Om~(1,2)
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Quarks & Leptons mix with
strong sector

Mass o< compositeness




Partial compositeness
\SM) = cos ¢|elem.) + sin ¢p|comp.)

lheavy) = — sin ¢|elem.) + cos ¢|comp.)

Composites are heavy (m, ~ TeV ).
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MIXING & Mass

strong sector elementary fields

nggS&EWSB u, d7 C, S, ba A,u
top
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Degree of compositeness:

UV

u,d.c,s,br

KK modes 1
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nigh pT

Resonance production (option |)
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nigh pT

Resonance production (option 2)
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nigh pT

Resonance decay

e

decays dominantly
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Mulder’s talk

CMS Preliminary, 886 pb™” atys = 7 TeV

Combined type 1+1 & 1+2

Observed (95% CL)

Expected (95% CL)

T 1o Expected

* 20 Expected

KK Gluon, Agashe et al

Topcolor Z', 3.0% width, Harris et al
CEEEEEE RNy Topcolor Z', 1.2% width, Harris et al

2.5 3
tt Invariant Mass (TeV/c?)



Remark on top properties

(beyond mass, charge & spin)




I 3rd generation composite or If e.g. stops light
=> top precision properties change <=

| eading effect at 1/A%: top Dipole moments

anomalous top couplings to
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Kamenik, Papucci, AW

Direct constraint: {{- spectrum
dashed: Tevatron

>
-
<
0
S
U=
LS
©
=
<
L
W

LHC7 200 |/pb
(ATLAS-CONF-2011-087)




Kamenik, Papucci, AW
The neutron also knows about the top

Top-Dipole




Kamenik, Papucci, AW
The neutron also knows about the top

Top-Dipole

Re Adiect > 1.1 TeV neutron EDM:

RNl X | 00 stronger constraint
Im ARSSton > 5.5 TeV than LHC (for CPV)




Kamenik, Papucci, AW
The neutron also knows about the top

Top-Dipole

Re Adiect > 1.1 TeV neutron EDM:

St e x|00 stronger constraint
Im ARSSton > 5.5 TeV than LHC (for CPV)




Back to composite models




Little CP problem

Csaki, Falkowski, AVW; Buras et al; Casagrande et al

gy =Y, ~=3...6

K > < i M*El()(g/—*)TeV

AF = 2 (strongest from €k )

AF =1 (strongest constraint from €’ /€) Gedalia et. al

Sl M, 2 1.3Y, TeV

w. I ..‘[’_-' v -
3 I H

a .A__ P R, T ,.,'-\-_r__- tte: 4 ."‘.t 5
e s T IRTI TS ot A SR Ty A '.-"

M, >25Y, TeV




Arier generate Yyp at high scale

strong sector has flavor
- Invariantdynamics

20 ki




Flavor triviality: dynamical MEV

Cacciapaglia, Csaki, Galloway, Marandella, Terning, A.VV.

mixing ~ SM Yukawas

flavor
trivial




~lavor breaking external

Postulate flavor agnostic strong sector (like QCD)

lension between large top mass &
universal mixings and EWP
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-lavor breaking external

Postulate flavor agnostic strong sector (like QCD)

lension between large top mass &
universal mixings and EVWP [
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Production cross-section Redi, AW

Due to top mass
all RH-quarks

have blg composite
admixture:

anarchic vs. composite RH (sin=1) (sin=0.8)
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10 — 50 x larger cross-section



LHC dijets (compositeness & bump search)
Redi, AW

o(pp —g p~qq) [1b], LHC7
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LHC dijets (compositeness & bump search)

Red|, AW
(f(pp - po qq) [fb] LHC7
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Conclusions & Outlook

High pr offers window into flavor

Flavor&CP know about TeV physics
(3rd gen special: measure Sy at LHCb!)
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