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1. Introduction 3. HL-LHC bb~~ Projection

» T he nature of the Higgs boson self-coupling can be effectively  » The Run 2 analysis inputs are modified for the conditions at

probed through di-Higgs (HH) production at the LHC. the HL-LHC while keeping the same analysis strategy.
» In the SM at /s = 13 TeV, non-resonant HH production is  » Run 2 signal and background yields are scaled to account for
extremely rare and proceeds mainly through gluon-fusion increases in luminosity (from 139 fb! to 3000 fb"l) and
(0 ger = 31 fb) and vector-boson fusion (oygr = 1.7 fb). energy (from /s = 13 TeV to /s = 14 TeV).
G 2298058000980, A s LR H » T he efficiency of the detector is assumed to remain the same
\ H/i/\ | . as for Run 2.
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Figure 1: Leading order diagrams for HH ggF production. BDT Tight BDT Loose BDT Tight BDT Loose
» BSM modifications to the self-coupling modifier HH signa 22 9.0 1.2 1.8
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Cross-sections.

Table 1: The projected number of events with the full HL-LHC dataset.

2. Run 2 bE")”Y Analysis Strategy » Systematic uncertainties are reduced from Run 2 values
assuming improved theory calculations or better constraints
» ATLAS searched for HH production in the bb~y~ decay on experimental uncertainties.
channel using Run 2 data (139 fbt at /s = 13 TeV). » Dominant systematic uncertainties include background
» This channel combines the large H — bb branching ratio modelling, heavy flavour production in association with single
(58%) with the excellent ATLAS photon resolution (~ 1.5 Higgs, and photon energy resolution.
GeV my~ signal width for H — ~+). -
» No significant excess was observed (arXiv:2112.11876). 4. HL-LHC bb’Y’Y PrOjeCtiOH Results

» Using only the bb~y~ channel, the projected significance for
the SM HH signal is 2.20, with a precision of 50% on the

signal strength measurement.

Figure 2: A candidate
HH — bb~~ event

in Run 2 data, showing ATLAS . » The projected measurement of the Higgs boson self-coupling
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: » Also shown are alternative scenarios in which uncertainties
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 [GeV m [GeV] are not reduced for the HL-LHC. The degradation in
Figure 3: The mbbw distribution for various HH signals (left) and the sensitivity is primarily due to the pessimistic assumption on
observed m.~ dataset in one of the Run 2 categories (right). the background modelling uncertainty (spurious signal).
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