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Figure 6: The distribution of (a) the BDT score of the jet with the highest BDT score in the event (BDT 𝑗0 ) and (b) the
product of the BDT scores of the two jets in the event with the largest BDT scores (BDT 𝑗0 × BDT 𝑗1), in simulated
Higgs portal signal samples with 𝐻 → 𝑠𝑠 → 4𝑏 (solid lines) and in data (black points) for events in the 1-lepton
search region described in the text, with the additional requirement that the events contain at least two jets with BDT
scores greater than 0.5. The distributions are normalized to unit area.
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Figure 7: The expected and observed 95% CL exclusion limits on 𝜎(𝑞𝑞 → 𝑉𝑎) expressed in terms of the Wilson
coefficients 𝐶𝐺̃ and 𝐶𝑊̃ for the 𝑍+ALP (left) and 𝑊+ALP (right) model considered in this analysis, assuming a
characteristic scale of 𝑓𝑎 = 1 TeV [21].
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Figure 8: The 95% confidence level limits on the Higgs boson branching ratio shown as a function of 𝑐𝜏, where 𝑐 is
the speed of light and 𝜏 is the mean proper lifetime of the long-lived particle. The limits shown are for the Higgs
boson branching ratio 𝐻 → 𝑠𝑠 → 4𝑞 for (a) light quarks (dashed lines) with 𝑞 = 𝑢 and heavy quarks (solid lines)
with 𝑞 = 𝑐 for 𝑚𝑠 = 5 GeV and 𝑞 = 𝑏 for 𝑚𝑠 = 16 GeV and (b) for light quarks (dashed lines) with 𝑞 = 𝑢 and heavy
quarks (solid lines) with 𝑞 = 𝑏 for 𝑚𝑠 = 40, 55 GeV.
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Figure 9: The per-jet efficiency maps used to derive the derived using events from the (a, b) 1-lepton CR, (c, d)
2-lepton CR, and (e, f) VBF CR. The three-dimensional maps are shown as two two-dimensional projections for (a, c,
e) light flavor jets and (b, d, f) heavy-flavor jets.
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