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Ihe Puzzle

0% who ordened ALL of thal?

=US (you and I)

* What are the other two generations for?

* CP violation and the Baryon asymmetry of the universe?

SM cannot do BAU alone

and neutrinos can have CPV with 2 generations



Quarks Leptons
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Ouwr soluliond Ve far
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Symmetry Localisation
in Extra Dimension

Froggatt-Nielsen Randall-Sundrum
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[Grossman & Neubert PLLB474, '00]
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https://raoulma.github.io/research/



The Clockuwo'tk mectanidm

A nearedt neighbo' interaction that produced
@ 200 mode with eyponentially dmall couplingd

[Choi & Im, JHEP1601, '16]
Scalars [Kaplan & Rattazzi PRD93, '16]
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The last link of the chain is coupled to an external sector
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The Clockuwo'tk mectanidm

Fermions [Giudice & McCullough JHEP1702, ’16]

N + (N -+ 1) Weyl fermions, so one is massless
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Cloctwo'rkeed flavour
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We turn to the (2) 1 (4) Lo NGO,
mass basis L,o qNQ(,L-) Lo T fQ(z’)(Q)

A —NQ(Z') 0 —Nu(j) The zero modes have
}/;J — g Yt&] q suppressed Yukawas!

[RA, Carmona, Camalich, Dillon, Kamenik, Zupan 18]



Cloctwo'rkeed flavour

Fermions
—NoiyvO0 —N.,

This hierarchical structure sets masses and mixings as familiar from RS

qNQ(j)

' - —Ng i) —Nu
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g~ 1/X~5
So the natural choice of length for chains is:

Up type Down type

HFete @ Q0. o0 OOy ..
X JERCENE - 3 iafe| P g:m%z



Flavoun phenomenotogy

Tte Flavour Geard

SM
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Qualitative understanding: ¢
ai

dRr . Mediate d-type FCNC
) _ NQ
ATeV suppressed by ¢

UR,k Mediate u-type FCNC
—N
0.5TeV suppressed by ¢~ ¢

QL,k Mediate u,d-type FCNC

0.0TeV  suppressedby ¢ Bug=Nd
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Gear phoduclion and decay
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Can we justify the fermion CW mass matrix with symmetry?
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Can we justify the fermion CW mass matrix with symmetry?

YRrRo Yra ce VRN
VL1 —(q
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VLN 0

g bifundamental?

Need N ¢'s
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Can we justify the fermion CW mass matrix with symmetry?
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Flavour is an outstanding and
longstanding puzzle

Symmetry might once again
illuminate our path

FN = CW with a twist

What is more, the models
presented here aimed at
addressing flavour do not suffer
from the flavour problem
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Trying
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Spurion Analysis: MV

bounds on 4 fermion Ops -
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Better Flavor Screening!
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