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The ATLAS and CMS collaborations have recently observedsamance whose properties
match closely those expected of the Standard Model (SM) ¢Higon [1]. In this contribution,
we study implications of this result for Higgs-portal maslef dark matter (DM). The Higgs sector
of the SM enjoys a special status since it allows for a direttpting to the hidden sector that
is renormalizable. Hence, determination of the propemiethe Higgs boson would allow us to
gain information about the hidden world. The latter is mariarly important in the context of dark
matter since hidden sector particles can be stable andewap) weakly to the SM sector, thereby
offering a viable dark matter candidate [2]. In principleetHiggs boson could decay into light
DM particles which escape detection. However, given thetfaat the ATLAS and CMS signal is
close to what one expects for a Standard Model-like Higgsabarthere is little room for invisible
decays. In what follows, we will assume that 10% is the upjeinid on the invisible Higgs decay
branching ratio, although values up to 20% will not signifitta change our conclusions.

Stability of dark matter is ensured byZza symmetry, which can be a consequence of gauge
symmetry in the hidden sector [3]. The releva@atinvariant terms in the Lagrangians are
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HereSis a real scalary, is a vector andy is a Majorana fermion. Although in the fermionic
case the Higgs—DM coupling is not renormalizable, we stidlude it for completeness. The self—
interaction termsS* in the scalar case and ti{g,V#)? term in the vector case are not essential
for our discussion and we will ignore them. After electrokwesymmetry breaking, the neutral
component of the doublet field is shifted toH® — v4-h/+/2 with v = 174 GeV and the physical
masses of the DM patrticles will be given by
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The relic abundance of the DM patrticles is obtained throlghstchannel annihilation via
the exchange of the Higgs boson. For instance, the anmdmlatoss section into light fermions of
MasSMerm IS given by
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wherev; is the DM relative velocity. We should note that in our nurpatianalysis, we take
into account the full set of relevant diagrams and chanrats, we have adapted the program
micrOMEGASs to calculate the relic DM density.

The properties of the dark matter particles can be studiglitéct detection experiments. The
DM interacts elastically with nuclei through the Higgs bogxchange. The resulting nuclear recoil
is then interpreted in terms of the DM mass and DM-nucleosscsection. The spin-independent
DM-nucleon interaction can be expressed as [4]
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wheremy is the nucleon mass arfg parameterizes the Higgs—nucleon coupling.

If the DM particles are light enougiVipm < %n‘h, they will appear as invisible decay products
of the Higgs boson. For the various cases, the Higgs pag@dylwidths into invisible DM particles
are given by
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wherefx = |/1—4MZ/m2. We have adapted the program HDECAY which calculates albblig
decay widths and branching ratios to include invisible geca
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Figure 1. Spin independent DM-nucleon cross section versus DM mdss uper band (3) corresponds to fermion
DM, the middle one (2) to vector DM and the lower one (1) to ac@lM. The solid, dashed and dotted lines represent
XENON2100, XENON100 upgrade and XENONAT sensitivitiespeagively.
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Our main results [5] are presented in Fig. 1 which displagsitions for the spin—independent
DM-nucleon cross sectiods, (based on the latticéy) subject to the WMAP and BR < 10%
bounds. The upper band corresponds to the fermion Higgsigai and is excluded by XENON100.
On the other hand, scalar and vector DM are both allowed foida vange of masses. Apart from
a very small region arounélmn, this parameter space will be probed by XENON100-upgrade an
XENONUIT. The typical value for the scalag, is a few times 10° pb, whereawsg, for vectors is
larger by a factor of 3 which accounts for the number of degafdreedom.

We conclude that the entire class of Higgs-portal DM modélde probed by the XENON100—-
upgrade and XENONLIT direct detection experiments, whidhalgo be able to discriminate be-
tween the vector and scalar cases. The fermion DM is esBgntiéed out by the current data,
most notably by XENON100. Furthermore, we find that light ¢igportal DMMpy < 60 GeV is
excluded independently of its nature since it predicts gelamvisible Higgs decay branching ratio,
which is incompatible with the production of an SM-like Heglgoson at the LHC.
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