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Introduction

Higgsless model was proposed as a new scenario of the EWSB

Higgsless models are based on five-dimensional gauge theories
compactified on an interval

EW symmetry is broken by the boundary condition of the
gauge fields

The spectrum includes states identified with v, W, Z and also
an infinite tower of additional massive vector bosons

Unitarization of the longitudinal W and Z boson scattering
Is ensured by the exchange of heavy gauge bosons



Introduction

e Much has been written about models based on a five-dimensional
SU(2)r, x SU(2)gr x U(1)g_1, gauge theory in a slice of AdS
space



Introduction

Deconstruction

an alternative approach to study the Higgsless models

$

e Arbitrary bD geometry
e Position dependent couplings

e Brane localized kinetic terms



Introduction

Deconstruction

an alternative approach to study the Higgsless models

$

Higgsless model with localized fermions cannot simultaneously

e satisfy unitarity bound

e provide acceptably small EW corrections



Introduction

Fermion delocalization reduce the EW corrections

For an arbitrary Higgsless models, choosing the probability
distribution of the delocalized fermions to be related to the
wavefunction of the W boson makes the S and 1" parameters vanish
at tree-level

ldeal delocalization




Three Site Higgsless Model
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Four-dimensional gauge invariant Lagrangian which includes

o SU(2) x SU(2) x U(1) gauge fields (Circles) — ~, W, Z, W', Z’

o (SU(2) x SU(2))/SU(2) non-linear sigma fields (Links)

Eaten by massive gauge fields
e Two left and right handed fermions (Vertical lines)

— SM fermions and their heavy partners



Three Site Higgsless Model
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Four-dimensional gauge invariant Lagrangian which includes

o SU(2) x SU(2) x U(1) gauge fields (Circles) — ~, W, Z, W', Z'

o (SU(2) x SU(2))/SU(2) non-linear sigma fields (Links)

Eaten by massive gauge fields

In this short talk, we focus on the EW gauge sector of the model




Comparison to 5D Higgsless Models

SU(2) X SU(2)

5D gauge theory |

l Deconstruction

The three site model can be viewed
as a highly deconstructed version
of SU(2)r, x SU(2)r 5D Higgsless
models

In this talk, we discuss how well the
three site model approximates 5D
Higgsless models

We compare the model to 5D
Higgsless model with a flat and a
warped extra dimension



SU(2)r, x SU(2)r Higgsless Model with a flat extra dimension
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We introduce brane localized kinetic terms for SU(2), and U(1)y at z =0
to achieve Myy /My < 1
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Four free parameters : R, g5, g0, gy



SU(2)r, x SU(2)r Higgsless Model with a warped extra dimension
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We introduce brane localized kinetic terms for U(1)y at z = R in order to arrange
non-trivial weak mixing angle (Myy, /My, < 1 is achieved by taking b > 1)
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(¢ = 0+)

Four free parameters : R', b, g5, gy
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EW gauge sector of the three site model also has four free parameters

We choose four free parameters in each model to fix the values
of four physical quantities (three EW quantities + M)

We calculate other quantities and compare the results in each model
to see how much reasonable the three site Higgsless model is

as a low energy effective theory of each 5D Higgsless model

We focus on triple-gauge-boson couplings



Triple-gauge-boson couplings of SM gauge bosons

Hagiwara-Peccei-Zeppenfeld-Hikasa notation (Nucl. Phys. B 282, 253 (1987))
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Difference appears only in the next to leading order term



Triple-gauge-boson couplings which involve a heavy gauge boson

Three Site 5D Flat 5D Warped
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e Values of gzmyw, 9zww are suppressed by a factor of Myy /My

e Values of gzyyw, gzww In flat and warped 5D Higgsless models
are almost the same

92 WWw |warped—5D ~ 97W'W |warped—5D ~ 1
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e Values of gzrww, gzw'w in the three site model are only about
13% smaller than those in 5D Higgsless models
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Discussion

Why gzww and gzww take similar values in different models?



Discussion

Why gzmwww and gzww take similar values in different models?

e Sum rules

e | owest KK mode dominance



Sum rule for the cancellation of E* terms in W/ W, — W W,
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Three Site 5D Flat 5D Warped
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Summary

e We calculated gzyyvw and gz in the three site Higgsless
model and 5D Higgsless models with a flat and a warped extra
dimension

e At leading order in the expansion in terms of (My,/My/)?, the
flat and the warped 5D Higgsless models have almost the same
values of couplings when we fix the value of Myy /My

e The couplings in the three site Higgsless model are only about
13% smaller than those in the continuum 5D Higgsless models

e We conclude that the three site Higgsless model closely
approximate 5D Higgsless models, and can be considered as
a suitable effective theory for the studies of collider
phenomenologies of 5D Higgsless models



