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Paradigm of ConnectionParadigm of Connection Higgs SectorHiggs Sector DM SectorDM Sector

Via DM Physics we can learn 
about EW Symmetry Breaking

& Higgs Physics!!

  Higgs portalHiggs portal ::

Two beautiful realizations of this idea:Two beautiful realizations of this idea:

➊➊  Singlet Scalar DM:Singlet Scalar DM:  Linear (standard) Linear (standard) VSVS Non-Linear Higgs Portal Non-Linear Higgs Portal

((Linear VS Non-Linear EW Symmetry Breaking))
I. Brivio, B. Gavela, L. Merlo, K. Mimasu, J. M. No, R. del Rey, V. Sanz, arXiv:1511.01099

➋➋  Pseudo-Scalar Portal to DM Pseudo-Scalar Portal to DM ((”Axion“ Portal”Axion“ Portal))
Y. Nomura, J. Thaler, Phys. Rev D79 (2009) 075008

J. M. No, arXiv:1509.01110

((Resonant mono-X))
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Note we could consider Higher-Order Note we could consider Higher-Order 
Operators in a Linear Operators in a Linear EFTEFT containing  containing 
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I. Brivio, T. Corbett, O. Eboli, B. Gavela, J. Gonzalez-Fraile, M. Gonzalez-Garcia, L. Merlo, 
S. Rigolin, JHEP 1403 (2014) 043
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DM from Non-Linear Higgs Portals

  

LHC Phenomenology

We can exploit correlations 
among different signatures
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Linear Linear (Standard)(Standard)

XS enhancement due to 
qq-initiated + derivative vertices
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DM from Non-Linear Higgs Portals

  

LHC Phenomenology

Mono-Higgs:

Much harder kinematical spectrum

13 TeV LHC

MS = 100 GeV

Promising in

ATLAS Collaboration, 1506.01081 (Phys. Rev. Lett. 115 (2015) 131801)

ATLAS Collaboration, 1510.06218
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LHC Phenomenology

Promising prospects for LHC13Promising prospects for LHC13
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0 Portal) is the Minimal Setup Portal) is the Minimal Setup
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DM through the ”Axion“ Portal

  

Couplings
aa  A hA h

aa  HH00  ZZ
~ ~ ss

β-αβ-α Unsuppressed for SM-Like Higgs

If
  a a decays mainly into the Hidden Sector (decays mainly into the Hidden Sector (  here, here, aa    ψψψψ  ))
  mmAA >  > mmaa + m + mhh and/or  and/or mmHH00 > m > maa + m + mZZ

Resonant mono-Resonant mono-hh  //  mono-Zmono-Z
e.g. mono-h

J. M. No, arXiv:1509.01110

Peak in the MET Spectrum!
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DM through the ”Axion“ Portal

  

mono-mono-hh        mono-Zmono-Z
ma = 80 GeV m

ψ
 = 30 GeV mA = mH0 = mH+ =  300 GeV  500 GeV  700 GeV

A B CBenchmarksBenchmarks
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