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Figure 1: Time-integrated D0π+
s mass distributions for the selected RS D0 → K−π+ (left)

and WS D0 → K+π− (right) candidates with fit projections overlaid. The bottom plots
show the normalized residuals between the data points and the fits.

the sum of one Johnson SU [21] and three Gaussian distributions, which account for the
asymmetric tails and the central core of the distribution, respectively. The background is

described by an empirical function of the form [M(D0π+
s )−m0]

a e−b[M(D0π+
s )−m0], where

the threshold m0 is fixed to the sum of the known D0 and π+ masses [19]. We reconstruct
approximately 3.6× 104 WS and 8.4× 106 RS decays. To determine the time-dependent
WS/RS ratio the data are divided into thirteen D0 decay time bins, chosen to have a
similar number of candidates in each bin. The decay time is estimated from the distance L
between the PV and the D0 decay vertex and from the D0 momentum as t/τ = mD0L/pτ ,
where mD0 and τ are the known D0 mass and lifetime [19], respectively. The signal
yields for the RS and WS samples are determined in each decay time bin using fits to
the M(D0π+

s ) distribution. The shape parameters and the yields of the two components,
signal and random pion background, are left free to vary in the different decay time bins.
We further assume that the M(D0π+

s ) signal shape for RS and WS decay are the same
and therefore perform first a fit to the abundant and cleaner RS sample to determine the
signal shape and yield, and then use those shape parameters with fixed values when fitting
for the WS signal yield. The signal yields from the thirteen bins are used to calculate the
WS/RS ratios, shown in Fig. 2, and the mixing parameters are determined in a binned χ2

fit to the time-dependence according to Eq. (1).
Since WS and RS events are expected to have the same decay-time acceptance and

M(D0π+
s ) distributions, most systematic uncertainties affecting the determination of

the signal yields as a function of decay time cancel in the ratio between WS and RS
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