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Figure 1: Results of the fit for the (left) ⇤0

b

! (⇤⇡+)
⇤

+
c
⇡� control mode and (right) ⇤⇡+⇡�

signal final states, for all subsamples combined. Superimposed on the data are the total result of
the fit as a solid blue line, the ⇤0

b

(⌅0

b

) decay as a short-dashed black (double dot-dashed grey)
line, cross-feed as triple dot-dashed brown lines, the combinatorial background as a long-dashed
green line, and partially reconstructed background components with either a missing neutral
pion as a dot-dashed purple line or a missing soft photon as a dotted cyan line.

are imposed. The yield of each cross-feed contribution is constrained within uncertainty to
the yield of the corresponding correctly reconstructed decay multiplied by the appropriate
misidentification rate. The peak value of the signal shape is fixed to be the same for all ⇤0

b

decays, and the di↵erence in peak values for ⌅0

b

and ⇤0

b

decays is fixed to the known mass
di↵erence [4]. The widths of the signal shapes di↵er only between the two reconstruction
categories, with a small correction factor, obtained from simulation, applied for the control
channel modes with an intermediate ⇤+

c

decay.
In the ⇤K+K� final state, little or no background is expected in the ⌅0

b

signal region.
Since likelihood fits cannot give reliable results if there are neither signal nor background
candidates, the signal yields for ⌅0

b

! ⇤K+K� decays in the long reconstruction category
are constrained to be non-negative. All other yields are unconstrained. The fit model
and its stability are validated with ensembles of pseudoexperiments that are generated
according to the fit model, with yields allowed to fluctuate around their expected values
according to Poisson statistics. No significant bias is found.

The results of the fit to data are given in Table 1 and shown, for all subsamples
combined, in Fig. 1 for the ⇤0

b

! (⇤⇡+)
⇤

+
c
⇡� control mode and the ⇤⇡+⇡� signal final

state, and in Fig. 2 for the ⇤K±⇡⌥ and ⇤K+K� signal final states. The statistical
significances of the ⇤0

b

! ⇤⇡+⇡�, ⇤0

b

! ⇤K+⇡�, and ⇤0

b

! ⇤K+K� decays, estimated
from the change in log-likelihood between fits with and without these signal components,
are 5.2 �, 8.5 �, and 20.5 � respectively. The e↵ects of systematic uncertainties on these
values are given in Sec. 6. The statistical significances for all ⌅0

b

decays are less than 3�.
As significant yields are obtained for ⇤0

b

! ⇤K+⇡� and ⇤0

b

! ⇤K+K� decays, their
Dalitz plot distributions are obtained from data using the sPlot technique and applying
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