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BSM Higgs decays to b-quarks are broadly motivated

Renormalizable Higgs to pseudo-scalar (a) coupling, g, | H ”al?
Large branching ratio to b-jets in 2HDM models if m, > 2 - m,, A



Motivation: H—4b
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Why new triggers

H—4b very difficult to trigger (left)
Try VBF: large cross section motivates trigger (right)
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Perform detailed analysis to motivate new triggers
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Event simulation

LHC pp collisions, \/E = 13 TeV

Generated a total of 1.5 B events
Event generation (MadGraph)

Signal and background matrix element generated with leading-order
Parton shower performed with Pythia 8

Fast detector simulation (Delphes)

Particle-level detector resolution and efficiency functions applied using the CMS card
Jets reconstructed using anti-k¢ algorithm with R = 0.4

Vahdatlon

Reproduced jet energy resolution with ATLAS and CMS jet energy resolution to 10%

Generated a small sample and validated analysis cut-flow with (¢) = 50, and found 20%
agreement to neglecting pileup

Compared jjbb (possible to generate) with jjjbb (too slow) and found reasonable agreement
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Vector boson fusion tagger

Energy deposits

Invisible decay

Hadronic activity
(addition jets)
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https://arxiv.org/abs/hep-ph/0009158

Analysis selection

Njet = 3,6
Highest m;; jet pair: VBF jets VBF BDT
VBF + ISR
No photon photon
N,=0
3 b-jet HR3p,
4 b-jet HR 4
- _/

Two Higgs reconstruction (HR) channels




Higgs reconstruction

Classifier BDT trained for two separate categories

f Inputs for the 4b BDT for m, = 50 GeV \
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VBF (no photon )

Apply requirement on Ovgr > 0.6
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VBF + photon

Apply requirement on Ovgr > 0.6

Events / 0.05
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Mass discriminant

Apply Ovir > 0.6 and Oszpap > 0.6
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Trigger variations

Significant gain in potential new triggers with BDT and cut-based
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Conclusions

BSM Higgs decays to b-quarks are broadly motivated

Renormalizable, g, | H |2 |a |2 , connected to new physics
Large branching ratio to b-jets

Estimated the sensitivity

Accessible in Run 3 with new triggers
Provided variety of trigger scans

With new triggers: sensitive within Run 3
For may = 50 GeV: 606 sensitivity Br < 33%

Further sensitivity possible for the HL-LHC







4b projections

Z. Lui, L.T. Wang, H. Zhang arXiv:1612.09284
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Previous studies in VBF

N. Bomark, S. Moretti, L. Roszkowski 1503.04228
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Matrix element for jjbb
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Sensitivity comparison

ATLAS Preliminary

March 2021

Run 1. 75 = 8 TeV
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