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WIMP DM - Search Strategies
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Evolution of Theories for DM at LHC
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DM EFT and Simplified Models

X

Lerr = A2 (@T%) (x5, x)

p? < A2

+ Valid for Direct Detection
+ Wide class of models

— Break down @QLHC
— Restore Mediator

1008.1783, 1402.1275
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DM EFT and Simplified Models

Cx /—ta [ i %
CEFT - A7>; (qr Q) (X Fiz X) £simp = Yq Sqq + gXSXX
q X4
q A X 257 (V)<
9q 9x
p2 « A2 oC m

+ Valid for Direct Detection + Improve LHC kinematics

+ Wide class of models — Not gauge invariant

— Break down @QLHC

} — Rather specific
— Restore Mediator

— Combine approaches

1008.1783, 1402.1275 1409.2893, 1507.00966 (ref. therein)
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Extended Dark Matter EFT

Combine advantages of both approaches TA,FG, 1712.07626

Effective operators up to dimension 5 including:
SM + Scalar Mediator S + Fermionic DM x

N
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Extended Dark Matter EFT

Combine advantages of both approaches TA,FG, 1712.07626

Effective operators up to dimension 5 including:
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Extended Dark Matter EFT

Combine advantages of both approaches

Effective operators up to dimension 5 including:

SM + Scalar Mediator S + Fermionic DM x
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Higgs Mixing + Gluon Coupling - Scalar

Interesting case: Turn on more than two operators

my=220 GeV, ms=500 GeV, A=3 TeV ,Cs6=0.01 my=220 GeV, ms=500 GeV, A=3 TeV ,Cg=0.1
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Quark + Gluon Couplings - Pseudoscalar
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Matching-Example: 2HDM + S
Lompyis o Lompm + ApvHIHoS + M5 HIH 8% + ysSxx

1 Hs heavy - motivated by Higgs signal strength

N
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Matching-Example: 2HDM + S
Lompyis o Lompm + ApvHIHoS + M5 HIH 8% + ysSxx

1 Hs heavy - motivated by Higgs signal strength
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Preliminary Result
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Summary and Outlook

e Increase applicability of Dark Matter EFT
e Allows matching of various UV theories
e Account for correlations by gauge symmetry

e Proper treatment of Higgs mixing and interaction

e Prepare FeynRules model database entry
e Extend LHC analyses to richer phenomenology
e Present constrains on the Wilson coefficients

e Provide matching of simpler (vector quarks, 2HDM + S) and more
complex theories (Composite Models, NMSSM, .. .)

N
eDMEFT . V.Tenorth 9/9 X




Summary and Outlook

e Increase applicability of Dark Matter EFT
e Allows matching of various UV theories
e Account for correlations by gauge symmetry

e Proper treatment of Higgs mixing and interaction

e Prepare FeynRules model database entry
e Extend LHC analyses to richer phenomenology
e Present constrains on the Wilson coefficients

e Provide matching of simpler (vector quarks, 2HDM + S) and more
complex theories (Composite Models, NMSSM, .. .)

Thanks for your attention!
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