A SOLUTION TO THE FLAVOR PROBLEM
OF WARPED EXTRA DIMENSIONS
Martin Bauer
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Warped Extra Dimensions Intro

Compact Extra dimension
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All SM fields are 5D fields, except for the Higgs

Solution to the Hierarchy problem

Build-in suppression of FCNCs

Planck brane t = ¢ TeVbrane t =1



The RS Flavor Problem

The RS-GIM mechanism is extremely effective, apart from one observable,
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The RS-GIM mechanism is extremely effective, apart from one observable,

Kee'e AS=2| 50
€K = —=————Im <K0|Heff - |K >7
\/i(AmK)exp

LL = (dL’Y‘LSL) (JL’YMSL)
s = (dpy"sr) (drVuSR)

¥ = —5(din"sk) (dLust)

s = —3(dry"sr) (dLvusL)



The RS Flavor Problem

The RS-GIM mechanism is extremely effective, apart from one observable,

K, ei¢€ _
— T (KOHAS2IRY),
\/i(AmK)exp it

€K

LL = (dL’Y‘LSL) (JL’YMSL)
s = (dpy"sr) (drVuSR)

¥ = —5(din"sk) (dLust)

s = —3(dry"sr) (dLvusL)

(KOHRS =2 K®) oc CEYHRS 4 R + 100 ([ + % CR5)

Large chiral enhancement ~ (msﬁnd) RGE running
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Solving the RS Flavor Problem

If we had a gauge boson which couples with opposite sign to left- and
right-handed quarks, but with the same coupling strength as the KK gluons,
we could evade the ex - constraint. Something like a 5D axigluon.
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Solving the RS Flavor Problem

If we had a gauge boson which couples with opposite sign to left- and
right-handed quarks, but with the same coupling strength as the KK gluons,
we could evade the ex - constraint. Something like a 5D axigluon.
Extend the strong bulk gauge group to SU(3)poublet @ SU(3)singlet
Lint 2 90 QG Q + 95 7 G +'q
and break it via boundary conditions into the gluon
gy = GE cosf + Gﬁ sin 0 with tané = gp/gs
and the axigluon (only for tan 6 = 1 it is a pure axigluon)
A, = Gf sinf — Gf cos 6

so that )
Lint 2 95 (Q 97" Q + 79.7"q)
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Solving the RS Flavor Problem

o Opposite sign
qrL qr

KK gluon: 9s 9s
KK axigluon: gstanf —gscotf

CLr ~

e Same size FCNCs : Set by boundary conditions
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turnsout: A=1



Solving the RS Flavor Problem
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= Consistent model of flavor at the TeV scale!

[MB, Malm, Neubert PRL11]



Beyond RS?

Is there a deeper reason?
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Is there a deeper reason?

AdS > (Large N) CFT

Gauge symmetry in the <+« Global symmetry in the
bulk Strongly coupled sector



Beyond RS?
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Beyond RS?
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LHC Bounds: Dijet Bounds
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KK (Axi-)Gluon
Branching Ratio:

|

B 7% bottom

I 91%top



LHC Bounds: tt Resonances

CMS Preliminary, 886 pbatVs = 7 TeV
' Co'mbill'led t'ype'1+1'& 1+'2 I ' ' ' '
Observed (95% CL)
— Expected (95% CL)
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----- KK Gluon, Agashe et al
-------- Topcolor Z', 3.0% width, Harris et al
-------- Topcolor Z', 1.2% width, Harris et al
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