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Search for HH resonant production in the 4b final state

Compact Muon Solenoid

HH

resonant production

 HH resonant production predicted within

several New Physics scenarios (SUSY, Extra b
Dimensions, Scalar-singlet models, etc.) p i

: H . 2
« Common signature: a narrow resonance X - 5

decaying to HH pairs

 Searches performed in a model

independent way

e Gluon-gluon fusion production mode

assumed

gg — X — HH not predicted in the SM

e Spin-0 and Spin-2 hypotheses tretated — direct search for new physics
separately due the different acceptance

The 4b final state

Each of the two H can decay to

different particles pairs bb
* Analyses divided by final states WW
* 4b (largest BR), bbyy, bbtt, bbWW

all covered by CMS 99
* the 4b benefits from the highest SM T

branching ratio (33%)

. expected to be the most sensitive 4
channel in a broad mass range oy
* b-tagging crucial to remove QCD v

background also at trigger level
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Mass Coverage

* A broad mass spectrum is covered (starting from 250 GeV up to ~3 TeV)

- Heavy resonances (m, > 1TeV) produce high momentum Higgs Bosons whose decay products can be

very collimated and the H—bb decay can be detected as a single jet

*The 4b analysis is split into two main kinematic regimes
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b-Tagging
* Analysis sensitivity strongly depends on b-tagging
performances (4 tags per event)
* b-tagging used also at trigger level in the resolved

* Two tagging algorithms available for fatjets (AR=0.8)
in the boosted regime: subjet and double b-tagging
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