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Abstract

On July 4th, 2012 the discovery of a boson compatible with the Higgs boson of the Standard Model of particle physics was announced. However, the exact properties of this particle

and the precise structure of a possible Higgs sector still need to be investigated. A very important question is whether additional Higgs bosons exist, as they are predicted e.g. by
various extensions of the Standard Model.

In the Next-to-Minimal Supersymmetric Standard Model (NMSSM), scenarios are possible in which one of the Higgs bosons has a mass below that of the Z boson.
Due to reduced couplings to the electroweak gauge bosons, such a particle may have evaded the previous searches at the LEP collider. This work presents a search for such light

NMSSM Higgs bosons decaying in the bb channel with the CMS experiment at the LHC. The analysis strategy is discussed and feasibility studies using simulated events have been

performed. The analysis of the 8 TeV collision data is currently in progress.
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» Not excluded by existing Higgs searches
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- H, events ( m, = 65 GeV)

SUSY background
( non-H1 + combinatorics )
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Search Strategy

Standard production channels (VBF, gluon fusion, associated production)

» In P4 scenario, production of Hq is suppressed due to reduced couplings

# events/ 10 GeV

= Hard to find H1, unless Ho — H{ H; is kinematically allowed

SUSY cascades

» Process related to Ho — H1 H1, where heavier neutralino (chargino) decays into lighter neutralino
(chargino) and Higgs boson offers better prospects [1]

» Signature of squark/gluino cascade decays

\

" Two hard light jets

> Large Hr

= Two b jets from H; decay |
» Large '+ from LSPs 1

M Nmry  NNon-r; Ntz NqQecp

40 GeV 62 13 47 2.5
65 GeV 30 28 47 2.5
80 GeV 13 34 47 2.5

" b jets emanating from H; are correlated
» Small AR(bb)

= Gives also rise to SUSY background

= Main SM background: tt, QCD q

» Events counted over full mass range — My, € [0, co)

» With full 2012 statistics a statement about the existence of H1q
according to P4 scenario is within reach

» QOutcome of the analysis will constrain NMSSM parameter space
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» With the full 8 TeV data, reasonable sensitivity is expected

= Foundation for future analysis at 13 TeV
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