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1 Introduction

The LHCb experiment [1] is a single-arm forward spectrometer well suited to study
the forward production of heavy quarks (c, b) at the LHC.

Mixing in the D meson system is well established [2] [3] and the combination of
several measurements [4] yields a significance for D0 mixing of 10 σ, but none of the
existing single measurements exceeds 5 σ significance. The time dependent analysis
of wrong-sign D0 → K+π− decays provides good sensitivity for mixing.

In 2010, LHCb recorded a data sample corresponding to an integrated luminosity
of L = (36.4± 3.6) pb−1. These data are not sufficient to perform a time dependent
measurement. However, the extraction of the time integrated ratio of wrong-sign to
right-sign D0 → Kπ decays is feasible and presented here.

2 Selection

For the measurement, D0 mesons from the reconstructed decay D∗+ → D0π+
tag are

used1, where the charge of the πtag allows to determine the production flavor of the
D0-meson. For the D0 → Kπ decays, the charge of the K classifies the decay mode
as right-sign (RS) D0 → K−π+ or as wrong-sign (WS) D0 → K+π− decay. The
wrong-sign decays include contributions from DCS decays and from mixing.

The data selection is based on vertex and track properties, on particle identifica-
tion in the RICH detectors, and on kinematics. WS and RS events are kinematically
identical. Therefore, their background shapes are similar. The main background con-
tribution arises from adding an unrelated pion to a correct D0 candidate to form a
fake D∗ (random tag pion (πtag) background). In total, 28.7 · 104 RS and 3.5 · 104 WS
D0 → Kπ decay candidates are observed.

For the determination of the signal yields, extended unbinned maximum likelihood
fits within the RooFit toolkit [5] of the two dimensional event distribution in the plane
(m(D∗)−m(D0), m(D0)) are used.

1Unless otherwise stated, charge conjugate decay modes are implied throughout.
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3 Results

3.1 Ratio of wrong-sign to right-sign decays

The signal yields from the fits are taken to compute the ratio of WS to RS decays,
Rmeas = NWS/NRS = (0.442± 0.033)%. The error is statistical only.

In the ratio, asymmetries of the production rate and detection and trigger efficien-
cies cancel to first order and can be neglected. The relative amount of charm from B
decays is assumed to be the same in WS and RS decays and cancels in the ratio.

For systematic uncertainties, contributions due to the fit model and the choice of
the signal range in m(D∗) −m(D0) are considered and account for a combined un-
certainty of δRsys. = 0.042%. The uncertainty from double particle misidentification
is negligible compared to the other systematic uncertainties.

3.2 Correction to the wrong-sign to right-sign ratio

Due to mixing the ratio of WS to RS decays depends on the D0 decay time. Therefore,
a decay time acceptance function ε(t) changes the time integrated value of the WS to
RS ratio. In order to determine the true ratio a correction factor has to be applied.

The decay time acceptance is determined from data. The mixing parameters
needed to calculate the correction factor are taken from HFAG [2]. The correction
factor is calculated to be cacc = 0.926 and varies with the mixing parameters. Its
uncertainty is neglected since this is an uncertainty on a correction of 7.4 %.

WS/RS of D → Kπ decays ( % )
Rmeas 0.442± 0.033 (stat.) ± 0.042 (sys.)
Rcorr 0.409± 0.031 (stat.) ± 0.039 (sys.)
R(PDG) 0.380± 0.018

Table 1: Measured and decay time acceptance corrected ratio of WS to RS D0 → Kπ
decays. The last line gives the world average. [3]

4 Summary

The acceptance corrected value (Rcorr) agrees very well with the world average as
shown in Table 1. This demonstrates that the signal composition in data is well
understood and that this analysis is a first step towards a time dependent analysis
which will allow to extract the mixing parameters RD, x′2, y′. Due to improvements
of the trigger settings, the systematic error is expected to reduce significantly with
2011 data. [6]
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