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Left Right Twin Higgs Model

‘Chacko, Goh, and Harnik:
arXiv:hep- ph/0506256v1

-Solution to Little Hierarchy Problem

-To avoid Evy precision constraints, add a second
Higgs H that couples to gauge bosons only
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7 — ( Hy SM Higgs doublet
Hp

o ( G - su(2), Higg doublet ( hi )
H = i R
Hp

Couples only to

gauge bosons Eg — (S 4 ?,A)/\/i

DM candidate
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Left Right Twin Higgs Model

- H couples only to gauge bosons:
could be achieved by imposing a discrete symmetry

L = (DMH)'D,, H SRS

‘The lighter one of S/A is stable, weakly interacting
—> Natural WIMP candidates
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* Need to impose mass splitting between Aand S:
Constraints from direct detection

-/Fn and /ﬁz mass splitting

0, =M, — Mg

h,l



Left Right Twin Higgs Model

-Similar to Inert Higgs Doublet Model

Proposed by Barbieri, et al.
arXiv:hep-ph/0603188v2

Dark matter analyzed by Honorez, et al.
arXiv:hep-ph/0612275

Indirect detection analyzed by Gustafsson, et al.
arXiv:.astro-ph/0703512



Model Comparison

Inert Higgs Doublet Model Left Right Twin Higgs Model

New particles New particles
Extra scalars Extra scalars

Heavy gauge bosons

Heavy top, heavy neutrinos
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Relic Density Analysis

+ WMAP: 0.093<Qh?<0.128 at 20 level

- Solve Boltzmann equation

.' e, {T
UI'} ! Ir ljll-[lr {—IIH-}[J{;—}HIT.‘?

-+ Consider co-annihilations when mass splittings
are small

+ Used program micrOmegas_ 2.0
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Relic Density Analysis

- Modest choice of parameters yields

- High mass: Mg ~ 500 GeV

- Low mass: Mg<M,, (in progress)



Q h? vs Mg

o h° vs ME:
a_1=2GeV aE=1GeV

f=500 Gel

800
M, [GeV]
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o h® vs M.
-Two regions: f=500GeV

‘Can change regions
by:

‘Changing f
‘Changing o




M.-f plane

Contour plot of o h°
5,=2GeV, 5,=1GeV
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M.-f plane

Contour plot of o h°
5,=2GeV, 5,=1GeV

‘M ~550 GeV in
region

M varies in
region
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Direct Detection

Too big (0~10-31 cm?)
Current CDMS limit; 0~1042 cm?

‘Avoid constraint by imposing
A-S mass splitting

- Small CW couplings

- ~g*v instead of usual ~Av

— Direct detection difficult!
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Indirect Detection

‘Dark matter annihilates into photons, positrons, and
neutrinos

‘Looked at photons

- Monochromatic

- Final state radiation

- Hadronization and fragmentation ——» Possible



Hadronization and Fragmentation

‘Contributing process  *‘Number as a function of Ey

‘Spectra depends only on initial
W/Z energies
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Hadronization and Fragmentation

-2 regions

‘Detector limits:
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—> Possible if J is large



Conclusion



Conclusion

- Left Right Twin Higgs Model provides a natural dark

matter candidate



Conclusion

- Left Right Twin Higgs Model provides a natural dark

matter candidate

- 2 regions (bulk and pole) where all of DM is accounted



Conclusion

- Left Right Twin Higgs Model provides a natural dark

matter candidate

- 2 regions (bulk and pole) where all of DM is accounted

- Direct detection difficult



Conclusion

- Left Right Twin Higgs Model provides a natural dark
matter candidate

- 2 regions (bulk and pole) where all of DM is accounted

- Direct detection difficult

- |Indirect detection:

- Monochromatic photons and final state radiation difficult

- Hadronization possible if DM strongly clumped near
Galactic center



Conclusion

- Left Right Twin Higgs Model provides a natural dark
matter candidate

- 2 regions (bulk and pole) where all of DM is accounted

- Direct detection difficult

- |Indirect detection:

- Monochromatic photons and final state radiation difficult

- Hadronization possible if DM strongly clumped near
Galactic center

- Thank you!



