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* The search targets heavy neutral Higgs bosons (H/A) predicted in the MSSM,
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.. . - HBTE“} * Many new searches, such as the Two-Higgs-Doublet Model (2HDM) and the g b

3 [ cMms S et | . produced predominantly via b-associated production, a process strongly enhanced at
5 | o Minimal Supersymmetric Standard Model (MSSM), predict additional neutral _ hHA large tan B and decaying into bottom-quark pairs (H/A —b b). The dominant
% — ol Higgs bosons (H and A). g b experimental challenge is the overwhelming QCD multijet background, which requires

< 10 c . . " dedicated trigger design, event selection, and data-driven background modeling.

vl : : * In the MSSM, Yukawa couplings to b-quarks are enhanced ~tan?p, boosting the 85 5 . . DACREIOL &
T ] = To suppress background and maximize sensitivity, dedicated triggers requiring two
% 4 production cross section in b-associated channels. online b-tagged jets are employed, significantly reducing the QCD event rate. Offline
o | * The dominant decay mode of these heavy states is H/A — bb, which provides a s.elecflon .tthen requires > 3 jets passing a medium b-tag working point to improve

3 o signal purity.
' promising final state to search for new resonances. = The two leading b-tagged jets are used to reconstruct the dijet invariant mass (M2),
: = At high tan P, the cross section enhancement and improved background which 1s expected to show a resonance peak in the presence of a heavy Higgs signal.
= ' . . . . . . = Signal shapes are modeled from Monte Carlo simulations using a Novosibirsk function,
500 1000 suppression by requiring multiple b-tagged jets make this channel especially b S| P . . . sd .
My [GeV] : while the background is estimated primarily through data-driven methods, using
sensitive. EEE control triggers and event-by-event reweighting to accurately describe the QCD
Results based on Run 2 (13 TeV, 35.7 tb 1) . . . - . , tributi
CMS analysis. * The main challenge 1s the overwhelming QCD multijet background, which contribution. |
. . . . . . = A binned likelihood fit to the M2 spectrum is then performed to search for a resonance
requires dedicated trigger strategies and data-driven background modeling. above the smooth background and set limits on the production cross section.
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* After applying ID, b-tagging, and trigger SFs, improved agreement between data and MC is observed in key i - i 3
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observables such as jet pT, pseudorapidity (n), and dijet invariant mass M12. ‘0 10?
* However background re-modeling still needed. 10F 10
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is compared to the observed data collected in the first (upper) or second (lower) half of 2016. m, (GeV) as from previously published result based on the 2016 data

set are also shown as colored lines.

Summary
* A search for heavy neutral MSSM Higgs bosons decaying to bb~ was performed using Run 2 CMS data (35.7 b7, 13 TeV).

* 95% CL upper limits on o(pp—bH/A)xBR(H/A—bb ) were set across a wide mass range.

* The results place strong constraints on MSSM scenarios, particularly in the high tanp region.
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