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Electro-VWeak Symmetry Breaking

Higgs mechanism: Not seen yet.
Hierarchy problem: SUSY, PNGB, GHU, ...

Dark Matter

WMAP: Qcpvh? = 0.1131 + 0.0034

Rotation curves of galaxies: DM in galactic halo.

Both problems may be solved at once.




Hosotani, Oda, Ohnuma, Sakamura, PRD78,096002(2008).

SO(5) x U(1) in 5D warped space-time.
EWSB by Hosotani mechanism.
4D Higgs field: Wilson line phase,
5y H(x)
On (@) = On fo  fu =~ 246CeV

Matter: vectors (and/or tensors) of SO(5),
no spinors.

A new dynamical parity,




Integrating out KK modes,

»Cint

No odd powers of H .

A good candidate for WIMP DM.




Annihilation processes:

a <f - <W(*)’Z(*) : @ijq
H ’ f H’ W z& g g

Semi-analytic formula, e.g. Kolb and Turner

micrOMEGAs 2.2 by G. Belanger et al.




Relic Abundance
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N = Z (N|mgqq|N)/my ~ 0.1 ~ 0.3
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Spin-Independent Cross Section
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Local DM density
po = 0.3GeV/cm?

assumed in exps.

Higgs Mass (GeV)

For my = 70 GeV
Prediction:

Exp. bound:




Stable Higgs is a viable candidate of dark matter.

mp ~ 70 GeV is predicted.

Direct detection is likely.

Exp. limits depend on the local DM density, po -
po =~ 0.04 ~ 0.6 GeV /cm®

Cosmic rays from Higgs pair annihilation may be
observed.

HH — ~vy, ~vZ E., ~ 70, 40 GeV




Backup Slides




. A 1 .oA
mW(QH) ~ COSewmz(QH) ~ §ng SIHQH ,

. . . m (0p) ~ Ao sin Oy |
Symmetry implication:

Vert (O + ) = Vet (0r) = Ve (—0n1) .
m%vz(éH + ) = m%vz(éH) mWZ( Orr) .
my (O + 1) = —mg(0m) = ms(—0m).
Vacuum: 0y = 7/2.
Parity inv.under H(z) — —H(x).




Uncertainties in the direct detection

Local density of CDM (not measured)

po = 0.3 GeV /cm?
assumed in the experiments.

po = 0.2 ~ 0.6 GeV /cm®
reasonable for smooth halo.
po ~ 0.04 GeV/cm® (Kamionkowski and Koushiappas)

possible for non-smooth halo.

Effective Higgs coupling HHf f
may be altered in more general models.




>
b
9
"
1
=
O,
-
KA

2
Y

Log(E

HH — ~v, vZ in the Galactic halo.

Two (nearly) monochromatic gamma lines.
E, =mpy(~70GeV),my —m%/(4mp)(~ 40GeV)

Oy (7 2) Voo >~ 4.3(5.4) X 1()_29(:m3/s
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" ¢f. Inert Doublet Model

Gustafsson et al.




