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» Fermions get masses too! (By a mechanism similar to
Andreev scattering.)
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» Abelian lattice 5d theory—layer phase (Fu and Nielsen, 1984);
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» Lattice action
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where « labels the 4d hyperplanes and & the links between
them.

» Confinement- “deconfinement” boundary:

"normal” layered
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So, if Nporm > 1, then gliyer > géCD, and Fr jayer > Fr qeD.
» W and Z are not localized and acquire masses

my ~ mgz ~ gWFﬂ',layer V Nlayer .

This is similar to technicolor (and distinct from Higgsless
models), so the p parameter is protected.

> If Mayer > 1, the scale of new physics (47 F jayer) can be
much smaller than 1 TeV.
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Chiral fermions and flavor symmetries

» Suppose the setup is symmetric (orbifolded) about the origin.
(So, Nyorm is odd, and a1 can be assumed even.)

» If the barrier for quarks to go into the layered state was
strictly infinite, the Hamiltonian

Ot+—1

H ~ Z (’.ElarYSanrl + H-C-)

=0 —

would have two strictly massless chiral modes (one R and one
L, in the 4d sense), of the form

| g0, a=even
9= 10, «a=odd.

» Since the barrier is not strictly infinite, there is a mass term
due to scattering of R into L at the boundary.

» Orbifolding allows for a misalignment (“twist”) between the
quark condensates at o > ;. and o < av_. Such twists break
flavor symmetries.
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Conclusions

» Layered QCD reproduces much of the physics of the standard
model without need for any new particles (except for the KK
modes).

» Works much like the conventional technicolor, except

e The scale of new physics can be much lower than the
conventional 1 TeV.

e Quark masses are generated automatically due to quark
scattering off the layered regions.

e There is an additional mechanism of flavor symmetry breaking.

» Open questions: lepton masses? neutrinos?
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