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Figure 2: Fit projections to the p⇡�K+K� invariant mass in the (a) long and (b) downstream
datasets, the K+K� invariant mass in the (c) long and (d) downstream datasets, and the p⇡�

invariant mass in the (e) long and (f) downstream datasets. The total fit projection is given by
the blue solid line. The blue and green dotted lines represent the � + ⇤ and pure combinatorial
fit components, respectively. The red and magenta dashed lines represent the ⇤0

b

! ⇤� signal
and the ⇤0

b

! ⇤K+K� non-resonant components, respectively. Black points represent the data.
Data uncertainties are Poisson 68% confidence intervals.

divided according to the data-taking period and also according to whether the ⇤ (K0

S )188

decay products are reconstructed as long or downstream tracks. E�ciencies are applied to189

each dataset individually. The projections of the fit result to ⇤0

b

! ⇤� data are shown190

in Fig. 2. The fitted yields are 350 ± 24 and 89 ± 13 for the B0 ! K0

S� and ⇤0

b

! ⇤�191

decay modes, respectively. The statistical significance of the ⇤0

b

! ⇤� decay, determined192

according to Wilks’ theorem [35] from the di↵erence in the likelihood value of the fits193

with and without the ⇤0

b

! ⇤� component, is found to be 6.5 standard deviations. With194

the systematic uncertainties discussed below included, the significance of the observed195

⇤0

b

! ⇤� decay yield is calculated to be 5.9 standard deviations. The projections of the fit196

result to the B0 ! K0

S� data are shown in Fig. 3. The fit is found to describe the data197

well in all three dimensions and a clear peak from the control mode is seen.198

The systematic contributions to the branching fraction uncertainty budget are sum-199

marised in Table 1. The largest contributions to the systematic uncertainties result from200
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