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Table 1: Number of signal candidates after removing the m(D0π+
tag) background, in millions.

Data sample
∫
L dt [ fb−1 ] D0→ K−π+ D0→ K+K− D0→ π+π−

2015 MagUp
0.3

9.9 1.1 0.4
2015 MagDown 15.5 1.7 0.6
2016 MagUp

1.6
70.8 7.7 2.6

2016 MagDown 77.0 8.5 2.8
2017 MagUp

1.7
80.1 8.9 2.8

2017 MagDown 83.2 9.4 2.9
2018 MagUp

2.1
94.9 10.7 3.4

2018 MagDown 87.6 9.9 3.1

Total 5.7 519.1 57.9 18.4
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Figure 1: Distribution of the D0 decay time, separately for different requirements at the first
stage of the software trigger. The vertical dashed line represents the lower requirement on decay
time (0.45 τD0); the upper requirement is 8 τD0 .
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Figure 2: Linear fit to the time-dependent asymmetry of the D0→ K−π+ sample (red) before
and (black) after the kinematic weighting. The contribution of secondary decays from B mesons
to the asymmetry is not subtracted.
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Figure 3: Linear fit to the time-dependent asymmetry of the D0→ K+K− sample (red) before
and (black) after the kinematic weighting. The contribution of secondary decays from B mesons
to the asymmetry is not subtracted.
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Figure 4: Linear fit to the time-dependent asymmetry of the D0→ π+π− sample (red) before
and (black) after the kinematic weighting. The contribution of secondary decays from B mesons
to the asymmetry is not subtracted.
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Figure 6: Distributions of the D0 IP in (left) linear and (right) logarithmic scale, for the 0th,
10th, 15th and 20th bins of decay time. The tails of the distributions at high decay times are due
to secondary decays.
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Figure 7: Distributions of m(D0π+
tag) with (left) the baseline and (right) a looser requirement

on the IP(D0), for the 0th, 10th, 15th and 20th bins of decay time. The tail on the left of the
m(D∗+) peak at large decay times is due to secondary decays.
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Figure 9: (Top): distribution of the invariant mass m(h+h−) of the D0 candidate (red) before
and (black) after the removal of the m(D0π+

tag) background. The dashed vertical lines delimit the
signal window. (Bottom): Magnification to put in evidence the shape of the residual background
under the m(D0) peak.
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Figure 10: Simulated distributions of (top) m(D0π+
tag), (centre) m(h+h−) of the candidates in

the m(D0π+
tag) signal window and (bottom) m(h+h−) of selected candidates after the removal of

the m(D0π+
tag) background, for all signal and background decays. For the m(h+h−) plots, the

normalisations relative to the signal component are shown in the legend, using the D+
s –to–D∗+

cross-section ratio from Ref. [1]. Left, centre and right plots correspond to the K−π+, K+K−

and π+π− decay channels.
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Figure 11: Simulated distribution of (left) D+
s → K+K−π+ and (right) D+

s → π+π−π+ decays
in the m(D0π+

tag) vs. m(K+K−) (m(π+π−)) plane when they are reconstructed as D0→ K+K−

(D0→ π+π−) candidates coming from a D∗+→ D0π+
tag decay. The plots are produced relying

on the RapidSim package [2].
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Figure 12: Template fit to the m(h+h−) distribution for the (top) K−π+, (left) K+K− and
(right) π+π− final states, without magnification, as in Fig. 11 of the paper. The vertical dashed
lines delimit the signal region.
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Figure 14: (Left) Summary of the measurements of the parameter ∆Y performed by the LHCb
experiment, including the present one. The measurements are compatible with each other, with a
p-value of 23%. Measurements references, from top to bottom: LHCb 2015 µ− tag [3], LHCb 2017
D∗+ tag [4], LHCb 2020 µ− tag [5]. (Right) Summary of the most precise measurements of the
parameter ∆Y to date. The measurements are compatible with each other, with a p-value of 38%.
Measurements references, in addition to those of the left plot: BaBar 2012 [6], CDF 2014 [7],
Belle 2016 [8].
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Figure 15: Impact of the present measurement on the knowledge of mixing and time-dependent
CP violation in D0 decays. The fit performed to obtain these results is detailed in Refs. [9, 10];
it follows closely the methods of the Heavy Flavor Averaging Group [11] and employs the results
in Refs. [3–6,6–8,8, 12–26,26–36].
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