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Figure 4: Observed (black points) and predicted (blue histograms) yields in the sideband with
at least one non-isolated DSA muon of the low-pT validation region (left) and the signal region
(right) in Run 2. The grey bands represent the statistical uncertainty in the background pre-
diction. The lower panels show the ratio between observed and predicted yields in each bin.
In the left figure, both predicted and observed yields are exactly zero in the last two bins by
construction of the low-pT validation region.

Table 7: Definition of the regions used in the ABCD method for the inverted tracker veto vali-
dation region.

Region Tracker veto Reduced signal selection Veto muon c2

B0 Fail Pass >1.5
B00 Fail Pass <1.5
D0 Fail Fail >1.5
D00 Fail Fail <1.5

The predicted yield of region B0 can then be estimated via the ABCD method as:

nB0 = nB00

nD0

nD00

. (2)

The results of the validation for the combined bins and with relaxed isolation criteria on the
DSA muons are reported in Table 8, where the observed yield in region B0 is found in agreement
with the prediction for both Run 2 and 2022 data. Figure 5 shows the comparison between
observed and predicted yields in the four search bins, with relaxed DSA isolation requirements
applied for 2022 data as in Fig. 3.

Table 8: Observed yields in the regions B0, B00, D0, D00 for the inverted tracker veto validation
region with relaxed DSA isolation requirements, and predicted yield in region B0 using the
ABCD method.

Inverted tracker veto Observed Predicted
validation region nB0 nB00 nD0 nD00 nB0

Run 2 49 149 37 95 58 ± 12
2022 10 19 8 17 8.9 ± 4.3


