The flavor problem of RS
and the holographic

pGB Higgs
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From [4:16 until 14:36
\

Finetuning ¢

RS Is an Interesting theory of flavor but has a
flavor problem.
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The SM flavor puzzle

Yp ~ (107°,0.0005, 0.026)

10° —0.002 0.007 + 0.0042
Yo~ | 107° 0.007 —0.04 + 0.0008¢

1078 4+10""% 0.0003 0.96

The SM flavor parameters have structure:
small & hierarchical. Why!?

Compare to: gs~I, g~ 0.6, g~ 0.3, Aniggs ~ |



Bounds on generic flavor violation '

UTfit (0707.0636)
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Hierarchies without symmetries

Arkani-Hamed, Schmaltz; Grossman, Neubert; Gherghetta, Pomarol
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Hierarchies without symmetries

Arkani-Hamed, Schmaltz; Grossman, Neubert; Gherghetta, Pomarol

u,d,S,C,bR tR F(tR)

Planck
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Masses, mixings and FCNCs

Masses and mixings from hierarchical
overlaps

Mg ~ U FdLY*FdR

KK gluon FCNCs due to
the same small overlaps Fi:
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RS flavor almost works

Csaki, Falkowski, AW.'08

108 — SR ¢k : (5.dr)(SRrdL)

= RS result
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KK gluon mass bound in RS

Csaki, Falkowski, A.WV.; Buras et. al.

(S - d) ImALR
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KK gluon mass bound in RS

Csaki, Falkowski, A.WV.; Buras et. al.

(S - d) ImALR

mg
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Some are ok: any rationale to live here!
Radiative stabilrty?
Bound depends on @s+ and Y=



Holographic pGB Higgs model

Agashe, Contino, Pomarol

Simple model with
o As zero mode € SO(5)/S0O(4) = Higgs

o UV Insensitive, dynamical EVWSB
o small corrections to S, 1,.U, Zbb




Holographic pGB Higgs model

Agashe, Contino, Pomarol
Simple model with

o As zero mode € SO(5)/SO(4) = Higgs

o UV Insensitive, dynamical EWSB
O S

Dual to pGB composite

Higgs (Georgi, Kaplan '83)

. - -

leV
brane

Planck
brane

SU)xU( 1y SOA#)XU( 1)



Bound for pGB I—hggs

Csaki, Falkowski, AWV

(S - d) ImALR
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FCNC constraint more severe in composite pGB!
Why?Y* = g=/ 2 & fermionic kinetic mixings
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Bounds with caveats

Main problem is CPV LR contribution to €K - (SLdr)(SrdL)

gg* 1 Smgm, 1 +m?

~ 372 o 2 ~ 9
MGg* v ms

2
CRS -~ 9sx L 2mgm CpGB
S NLY £ 20V e S

Csaki, Falkowski, A.W.
- o Reduce bulk QCD coupling gs by loop level matching x /2
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How can we evade the RS




Main message

Total anarchy does not seem to work
o Finetuned scales! Raise the scale to Mg ~ 20-30 TeV
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Finetuned Yukaw

A

as! Yukawas could miraculous

-,Q(‘_ '." : .'.::a.':' 'M" 1~ ,1‘.-.' |

y give

& > . v
3 .
DA AT o

o L

» o \I



Spurion analysis

Without the Yukawas SM has
SU@3)g, X SUB)ur X SU(3)4,

global flavor Ssymmetry. alternative picture: Davidson, Isidori, Uhlig
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Anarchy
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Align down sector

similar to Nir, Seiberg '93 for MSSM
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Aligning 5D MEFV

Frtzpatrick, Randall, Perez; Csaki, Grossman, Perez, Surujon,A.VV,, in progress

co ~ YV + eV, Y] cg~YYy e~ YY,

for e — 0 no FCNCs In the down sector;

Fffective suppression,
seglareve o PR E M

keeping € = 0.2 fixed.
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Alignment due to shining

Csaki, Grossman, Perez, Surujon, AW, in progress

In the bulk: gauged SU(3)q x SU(3)4 flavor
Ssymmetry.

F(cg) = F(YeaYad'), F(cq) = F(Yeq'Yaa)
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The shining

Kubrick '80

IR brane



Alternative: horizontal U()'s

Csaki, Falkowski, AW,

Alignment due to horizontal flavor symmetries
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Predictions

Gauged flavor symmetries : flavor bosons at the
LHC?

Large (but controlled) flavor violation in the up-
,SeCJEOI” 3'2 lelﬂg ~ general discussion: Blum, Grossman, Nir, Perez
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Conclusions

RS provides a pretty good theory of flavor
dual to partial compositeness

RS-GIM suppresses dangerous FCNCs, problem




Mass terms from gauge interactions

Possible fermion embedding: 4 of SO(5)
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