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・ CMS experiment at the LHC

・ 𝑠 = 8TeV

・ Integrated luminosity  19.7 fb-1

・ Dark Matter Search

-- simplified model contact occurs via assumed meditator



DM production via (hypothesis) mediators 

𝑔𝐷𝑀 = 𝑔𝑆𝑀 = 1 , 𝑔𝑞 = 1with 



Diagrams of the DM via a scalaer/psedoscalar metiator



Diagrams of the DM via a vector/axial vector  metiator
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Background events estimation
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Jet Clustering procedure

written in reference [27]



in reference [27]



Jet selection …



Reference [65] : tau N



Reference [65] : tau N



Estimation of the SM 
background events at the 
control regions (figures) 
and  signal regions (table)

Top quarks/ diboson ?? (might be in efficiency of lepton ID ?)



Comparison of Et
miss/leading jet PT in data and background 

### All 3 categories are added.



ET distributions (w post-fit) Data & Background

Events from the mono jet 
category is largest among 3 
categories …  



90% C.L. exclusion limit (contours) on the MMED - MDM



From reference [88]

cold dark matter density



90% C.L. exclusion limit (contours) on the MDM – cross_section histos



Summary

“ This search is the first at CMS to use jet substructure techniques 
to identify hadronically decaying vector bosons in both Lorentz-
boosted and resolved scenarios.”

“ No significant deviation is observed”

“ The search excludes DM production via vector or axial vector 
mediation with mediator masses up to 1.5TeV, within the simplified 
model assumptions”

“ For scalar and pseduscalar mediated DM production, this analysis 
excludes mediator masses up to 80 and 400 GeV, respectively”

-- from the Summary section 


