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Motivation

Does the Higgs exist?

No clear evidence yet from colliders

Standard Higgs is extremely finetuned, MSSM somewhat

Evidence for CDM

Very strong evidence for cold dark matter (Galactic Rotation, WMAP,
SNIa, Lensing, Structure Formation)

Indications for particle dark matter (weak scale “miracle”, not enough
MACHOS, ...)

Proposal: WIMP Dark Matter exists, the Higgs does not ...
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Warped Higgsless Models

(Csáki, Grojean, Murayama, Pilo, Terning ’03)(Csáki, Grojean, Hubisz, Shirman, Terning ’03)

(Cacciapaglia, Csáki, Grojean, Hubisz, Shirman, Terning ’04) ...

Gravity Profile

ΛIR = ΛPle
−2Rkπ ∼ TeVΛPlanck
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Extension?

BSM Models should provide CDM Candidate!

Not obvious how to proceed with Higgsless Models

Ideas for LxP in warped space:

GUT extensions, doubling AdS5+Parity (Agashe, Servant, ’04,+ Low,

Falkowski ’07)

Extending Spectrum + Z2 Parity (Panico, Ponton, Santiago, Serone ’08)

Duals of stable Technibaryons (Skyrmions?)

. . .
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Our Proposal:

Nice points:

Restrictive Extension of Spectrum

Matter Parity → Realistic CDM candidate

Scalars pushed away from UV Brane (Dirichlet BC), no higgs sector
relatively few (< 10) breaking parameters
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A typical Spectrum and Features

Third generation scalars
pushed to . TeV

O(100) GeV
neutralino/chargino

O(1.5) TeV gluino

narrow O(1.5) TeV
scalar gluino and EW
scalar gauginos

All scalars are
fermiophobic (KK)

UV localized kinetic terms L = κ δ(y)Tr [F 2] . . .

λαY |y=0 and λα3R |y=0 mix −→ mχ0 ∼ cos(θN)mχ+

UV localized gaugino majorana masses
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Relic Density

Relic density from annihilation:

But: Main annihilation channel is to WW , depends on θN and mχ+.
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LHC - Kinematics

pT (tt) < λ1/2(m2
t̃
,m2

t ,m
2
χ)/mt̃
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LSP production: Cuts and Parameters

cuts on “visible” partons:

Variable II.1 II.2 II.3

pT (q),pT (q) > 100 GeV > 300 GeV > 100 GeV

∆φ(q, q) - - [0, 140◦]

parameters (5D hypermultiplet masses in units of RS curvature k):

Bulk Mass P1 P2 P3 P4 P5 P6

cL1,2 0.48 0.48 1/2 0.48 0.48 0.48

cR1,2 -0.48 -0.48 -1/2 -0.48 -0.48 -0.48

cL3 1/3 0.4 0.4 0.2 0.2 0.4

cR3 -0.4 -1/3 -1/3 -0.2 -0.4 -0.2
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LSP production (Standard Cuts ∧ pT (q) > 100 GeV) (O’Mega/Whizard)
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SM ν produktion decays quickly

pT (χχ) determined by mt̃

Green: delocalized Quarks
(c = 1/2), no coupling to
KK sector

geff = g5

∫
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NLSP

PT (qq)/TeV
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Thank you for your attention
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LSP+heavy quarks (Standard Cuts ∧ pT (q) > 300 GeV)

P/T /TeV
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LSP vs leptonic top decay (SC, pT (q) > 100 GeV, ∆φ < 140◦)

P/T /TeV
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LSP+heavy Quarks (Standard Cuts ∧ pT (q) > 100 GeV)
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Matter coupling to the gluon resonance
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sQuark masses
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Model Details

Enhancement of boundary conditions:
SU(2)2 × U(1)B−L → SU(2)D × U(1)B−L

[
1 −1
∂y ∂y

] [
AL
µ

AR
µ

]∣∣∣∣
y=π

=

[
∂y −∂y

1 1

]
e−2Rky

[
AL

5

AR
5

]∣∣∣∣
y=π

= 0

∂yBX
µ (π) = BX

5 (π) = ∂yGC
µ (π) = GC

5 (π) = 0

ψc
Lf (π) + µψc

Rf (π) = ψRf (π)− µψLf (π) = 0
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Model Details

Enhancement of boundary conditions:
SU(2)2 × U(1)B−L → SU(2)D × U(1)B−L+SUSY

[
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] [
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]∣∣∣∣
y=π

=

[
∂y −∂y

1 1

]
e−2Rky

[
χL

χR

]∣∣∣∣
y=π

= 0

∂yV X (π) = χX (π) = ∂yV C (π) = χC (π) = 0

Hc
Lf (π) + µHc

Rf (π) = HRf (π)− µHLf (π) = 0
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Backup 1

The Action (Pomarol et al., ’01), (AK, Ohl ’08)

Sg =

Z
d5x

Z
d2θ

R

4Ng2
Tr[WW] + h.c.

+

Z
d5x

Z
d4θ

e−2Rky

R Ng2
Tr[(
√

2∂5 + χ)e−V (−
√

2∂5 + χ)eV + ∂5e−V ∂5eV ]

Sh =

Z
d5x

Z
d4θ Re−2Rky

h
He−V H + Hc eV H
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+
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d2θ e−3Rky Hc

»
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Backup 2

Supersymmetric Boundary Conditions[
1 −1
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∂yV X (π) = 0 χX (π) = 0 ∂yV c (π) = 0 χc(π) = 0[
g̃5∂y g5∂y

−g5 g̃5

] [
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V X
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[
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(UV)

∂yV L(0) = 0 V R12(0) = 0 ∂yV c (0) = 0

χL(0) = 0 ∂ye−2RkyχR12(0) = 0 χc (0) = 0
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Phenomenology of the Model

Tree Oblique Corrections vs. Chargino Mass and Unitarity

KK Scale rises with m+
χ , but S is lowered somewhat

IR-Brane SU(2)C BKT lowers MKK ,Gauge but raises S
but little influence on light masses and couplings

Treelevel S parameter contributions over bulk mass of a massless probe Fermion. Red curves are

with SU(2)L kinetic term. Green curves are with SU(2)C and SU(2)L kinetic term turned on.
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