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Outline of the talk

Interplay between Direct Detection and LHC in generic (dark Z*)
realizations.

-Impact of Z" invisible branching fraction on resonance searches.

Case of Study: Z'+(dirac) fermion DM. Couplings with fermions as SSM.
-Extensions of the analysis

Impact of monojet searches
DM relic density
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Dark Z° prime scenario

f

Dirac fermion considered for definiteness.
Straightforward extension to other DM candidates.

For semplicity we neglect kinetic mixing.

Relevant parameters: gp. V5. AL myr . my a=Ap/Vp
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gpV2.ap A, in principle free

We can express them in term of
definite realizations,
e.g. SSM, E6, B-L
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DM Direct Detection
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Direct detection limits dominated by LUX (S| component)
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LHC limits
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The invisible branching fraction can be related to the DM scattering cross section.
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LUX exclusion
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We can reformulate the results in terms of the Sl cross-section

Exclusion by LUX

P
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M=2.75TeV, V,*=0.09

Excluded by
Dilepton searches
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Limits on the mass of Z° can be sensitively lowered in case strong couplings with DM
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High DM masses. LUX limit implies
low invisible branching fraction. LHC Dilepton limit
gp=g applies (indipendent from DM mass)
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Low DM masses. Sensitive invisible branching fraction
allowed. LHC limits should be modified.
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Future prospects

High invisible branching fraction:

_ Dedicated study is required
monojet searches ~ beyond effective theory
approach

Correlation

Low Invisible branching fraction

Resonance searches
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DM Relic Densit

DM relic density follows standard WIMP paradigm

1 - >
o) = [ ot a1 ()

8???42_‘}’12 (mT) m?2

X

Correct relic density for:

(ov) ~ 3 x 107 %%cm?s™1
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SSM, Planck+LUX
Excluded by DD
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SSM+Only Axial Planck+LUX

Only axial couplings
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Conclusions

We have considered the correlation between Dark Matter Direct Detection and LHC signals in a
generic scenario featuring a Z° boson coupled with SM fermion and a DM dirac fermion.

In the case of a (dark) sequential standard model an electroweak scale DM is excluded for
masses of the Z'below 2 TeV (weaker bounds might be obtained for other assignments of the
couplings).

Future extensions:

Correlation with monojet searches
Add information from DM relic density

Indirect Detection
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