LHCC Poster Session - CERN, 5 March 2014

A Search for Resonant Higgs-Pair Production

in the bbbb Final State with ATLAS

Event Selection ) .

Triggered using online
b-tagging

2 pairs of b-tagged jets

Jet p; > 40 GeV

» Searching for TeV-scale resonances that decay via two SM Higgs to 4 b-jets

X—HH—bbbb

This final state is promising for higher mass resonance searches due to:

Large expected branching ratio of H — bb

* High p; with which the b-quarks are produced

« Backgrounds: multijet events (90%) and tt events (10%)

Multijet Background

«  The multijet background is modelled using
data that pass a modified “2-tag” selection

Normalisation

Introduction Signal Model

* The baseline signal model used is a first
Kaluza Klein excitation of the graviton (G*) in
a Randall-Sundrum model, with  k/M ,=1.0

* The RS model features a warped extra
dimension

* The G* decays to a pair of Higgs bosons with
a branching fraction of ~7%

* 11 MC samples spaced 100 GeV apart from
500 GeV — 1.5 TeV were used

tt Background

Normalisation

+ “tt Control Region” defined as data which
pass the 4-tag selection but either one or both
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Conclusions

«  Searching for TeV-scale resonances that decay via two SM-like Higgs to four b-jets, X—HH—bbbb, in the mass range 500 GeV —

1.5 TeV

 Used spin-2 KK graviton decaying this way in the bulk RS model, with /M, =10 as benchmark signal model
« The observed data is compatible with the background only hypothesis
« The model is excluded for mg* between 590 GeV and 710 GeV
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