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Motivation

Does the Higgs exist?
@ No clear evidence yet from colliders

e Standard Higgs is extremely finetuned, MSSM somewhat

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

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

Does the Higgs exist?
@ No clear evidence yet from colliders

e Standard Higgs is extremely finetuned, MSSM somewhat

@ Very strong evidence for cold dark matter (Galactic Rotation, WMAP,
SNla, 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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(Csaki, Grojean, Murayama, Pilo, Terning '03)(Csaki, Grojean, Hubisz, Shirman, Terning '03)
(Cacciapaglia, Csdki, Grojean, Hubisz, Shirman, Terning '04) ...
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Warped Higgsless Models

(Cséki, Grojean, Murayama, Pilo, Terning '03)(Csaki, Grojean, Hubisz, Shirman, Terning '03)
(Cacciapaglia, Csdki, Grojean, Hubisz, Shirman, Terning '04) ...
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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)

o Extending Spectrum 4 Z Parity (Panico, Ponton, Santiago, Serone '08)

e Duals of stable Technibaryons (Skyrmions?)

° ...
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Warped EWSB
by BCs
Supersymmetric

Our Proposal:

SM unbroken, no SUSY

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
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Neutral Charged Color Matter

Third generation scalars
pushed to < TeV

0O(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 £ = x d(y) Tr[F?] ...

@ Ay |y—0 and A§g|y—0 mix — myq ~ cos(On)my 4

@ UV localized gaugino majorana masses
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Relic density from annihilation:

20

86

88

20 92
my'/GeV
But: Main annihilation channel is to WW, depends on 6y and m, .
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LSP production: Cuts and Parameters

Variable ‘ 1.1 ‘ 1.2 ‘ 1.3
pr(q),p7(q) | > 100 GeV | > 300 GeV | > 100 GeV
A¢(q,9) - - [0, 140°]

Bulk Mass | P1L | P2 | P3 | P4 | P5 | P6
L2 048 | 048 | 1/2 [ 0.48 [ 0.48 | 0.48
cri2 | -0.48[-0.48 | -1/2[-0.48[-0.48 [ -0.48
cL3 1/3 [ 04 | 04 ] 02 | 02 | 04
CR3 04 | -1/3[-1/3] -02 | -0.4 | -0.2
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LSP prOd uction (Standard Cuts A pr(q) > 100 GeV)  (O'Mega/Whizard)

80 Green: delocalized Quarks
Pl (N=17208) —— .
70l P2 (N=11328) —— (¢ = 1/2), no coupling to
P3 (N= 4202)
—~ 60l P4 (N= 2883) —— KK sector
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O 50 | _ y I
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@ SM v produktion decays quickly
@ pr(xx) determined by m; Caveat: g3z ~ gsV Rkm
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dN/dE (1/GeV)
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Thank you for your attention
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LSP+heavy quarks (standard Cuts A pr(q) > 300 Gev)

dN/dE (1/GeV)

AN/dE (1/GeV)
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sQuark masses
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Model Details

@ Enhancement of boundary conditions:
SU(2)* x U(1)g—1 — SU(2)p x U(1)p—1

— AL _ L

[Bly 8:] [AE} . — {O}/ EY] e 2Rky [ﬁ%}
8y By () = B3 (m) = 8, G (m) = G (w) = 0

wif(ﬂ') + Nw.‘%f(ﬂ) = wa(ﬂ') — ,M/JLf(W) =0

=0

y=m
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Model Details

@ Enhancement of boundary conditions:
SU(2)2 x U(1)g_ — SU(2)p x U(1)g_,+SUSY

R e
Y y y=m X y=m
ay VX () = x*(m) = 8, VE(m) = x“(m) =
Hi¢(m) + pHge(m) = Hre(m) — puHie(m) =
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Backup 1

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

Sy = /d5 /d2
+ /d5 /d“

5> TI[WW] + h.c.

T" (V205 + x)e ™V (—v285 + x)e¥ + dse~Vdse"]

S, = /d5>f/d49 Re*QRky [ﬁe*‘/H T er‘/ﬁc}
4+ /d5x/d29 e 3Ry e {85 = ix = (§ = c)Rk} H+ h.c.
V2 2
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Backup 2

Supersymmetric Boundary Conditions
=0 (IR)

1 -1 vt . Oy —0y| —2Rky N
y=m y=m

HVX(m)=0 xX(x)=0 9 V(r)=0 x(r)=0

&0y g0y % -0 & 85 e—2Rky XR3 -0
—& & vX =0 —g50y Es0y x* =0
(UV)
d,VE(0) =0 vR2(0) =0 9, V(0) =
xH0)=0 9, Ry R2(0) =0 x°(0) =0
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Phenomenology of the Model

Tree Oblique Corrections vs. Chargino Mass and Unitarity
o KK Scale rises with m;;, but S is lowered somewhat
o IR-Brane SU(2)¢ BKT lowers Mkk . Gauge but raises S
but little influence on light masses and couplings

2

o Q =93
S 5V A
VA =10
1
S f mc=95_m'=1405
7 < mc=104 m'=1590

0.45 0.5 @55 0.6 0.65 0.7

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

with SU(2), kinetic term. Green curves are with SU(2)¢ and SU(2); kinetic term turned on.
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