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« Phenomenology is quite different than for low mass searches
* Gluon Fusion production is dominant, but tends to be comparable with VBF
 Decay dominated by WW and ZZ channels,
« TTis subdominant but not negligible around the peak
» Different “Golden” channels than for a light scalar search
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The higher rate channels... &
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The rate isn'’t all...

arXiv:1304.0213: Search for a standard-model-like Higgs boson with a mass in the range 145 to 1000 GeV at the LHC

CMS \s=7TeV,L<5.1f" \s=8TeV,L<53fb"' « OBSERVED Limits
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* Dilepton pair + MET

CMS preliminary, s=8 TeV, [ L=19.6 fb"
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Categories

« Events are categories in
« VBF: 2Jets, Large Jet Eta Gap, Large Jet Invariant Mass
 GF: O0Jet
« GF: 21Jets
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CMS preliminary, ﬁ=7 TeV f L= 5.0fb-1, E:S TeV f L= 19.6f £10? _CMS preliminary, Vs=7 TeV[L= 5.0fb", Vs=8 TeV L= 19.6fb™
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EWK Singlet Reinterpretation &

* Reintepretation in the context of an electroweak singlet scalar
mixing with the 125GeV Higgs
» Unitarity > C?+C’%=1 C (C’) is h (H) coupling scale factor
« C2<1 - Narrower resonnance than SM-Like Higgs

« BRnew : BR of H to non SM-like decay mode
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0.2 0.4 0.6
e Limits can also be set on BRnew vs HC? or BRnew vs H Width

e Limits are shown for mH = 600GeV

* More Results in CMS-PAS-HIG-13-014 « Search for a heavy Higgs boson in the

H > ZZ - 2I2v channel in pp collisions at sqrt(s) = 7 and 8 TeV »
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CMS prellmmary
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Main backgrounds : o 20
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Kinematic Discriminant :
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ZZ->2129 In a nutshell &
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Most recent ZZ limits @

CMS preliminary, [ L=5.0fb" at Vs=7 TeV, [ L=19.6fb"' at Vs=8 TeV
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Selection :

« MET projected on lepton axis

e Transverse mass

CLERSS ¢¢ Tmiss
?’HT - \/ZPT ET ‘(1 — COS5 &(PEE,E-'I!-HEE)-

Categorization
e GF: 0,1 Jet
 VBF : 22Jets (VBF like)

Main backgrounds :
 Ttbar
« Z/W+Jets
« QCD
» Datadriven technique
from control regions

2D shape-based analysis
e MIl-mT
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Selection :
« MET projected on lepton axis
 Transverse mass

CLERFSS _ ££ Tmiss
M = \/ 2pT Et

2 Analyses

» [200-600]GeV
» 2 Separated Jets
« Transverse mass

« [600-1000]GeV
« 1 Jets (from 2 quarks)
 Boosted Jet techniques
« Jet SubStructure

Main backgrounds :

e W+Jets
 Top
e VV
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Conclusions
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CMS preliminary, [ L=5.0fb™ at Vs=7 TeV, [ L=19.6fb™" at Vs=8 TeV
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- Combination with most recent WW channels ongoing

- Strong limits on a Heavy SM-Like Higgs : mH>1TeV

-  First limits on an additional EWK Singlet

- Limits on 2HDM will come soon...

- https:/itwiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsHIG
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