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Flavour tagging, i.e. the inference of the production flavour of reconstructed B hadrons, is essential for precision measurements of decay-time-dependent CP violation and of mixing parameters
in the neutral B meson systems. At the LHC hadronic events create a challenging environment
for flavour tagging and demand for new and improved strategies. We present recent progress and
new developments in terms of the flavour tagging at the LHCb experiment, which will allow for
a further improvement of CP violation measurements in neutral B meson decays.
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1. Introduction
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Figure 1: Schema of the current flavour tagging algorithms at LHCb. The blue shaded particles symbolize
the signal decay.

Each tagging algorithm provides a decision (tag) d on the initial flavour and an estimation
on the probability that the tag decision is wrong, called predicted mistag probability η, which is
the number of events with a wrongly assigned tag over all tagged events. The flavour tagging
algorithms are not always successful, which is described by the tagging efficiency εtag , which is
the number of tagged events over the sum of all events, with and without an assigned tag. The
effective tagging efficiency, the so-called tagging power, is the figure of merit for the development
and optimisation of flavour tagging algorithms, because it represents the statistical reduction factor
of a used sample in a tagged analysis and is defined as
εeff = εtag D2 = εtag (1 − 2ω)2 ,

(1.1)

where ω is the true mistag. The predicted mistag probability η needs to be calibrated. The calibrated mistag ω(η) is parameterised as a linear function
ω(η) = p0 + p1 (η − hηi)

(1.2)

of the predicted mistag probability η, where hηi is the average predicted mistag probability of the
sample and p0 and p1 are calibration parameters. Several flavour specific decay channels are used
for calibration.
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Measurements of flavour oscillations and time-dependent CP asymmetries in neutral B meson
decays require knowledge of the b quark production flavour. This identification is performed by
the flavour tagging. It is split in two independent classes of algorithms (see Fig. 1). [1], [2], [3]
The same side tagging algorithms (SS) use charged particles created in the fragmentation process
of the b quark of the signal B meson. On the same side currently three different algorithms exist,
which use the charge of kaons in the case of a B0s meson, pions, and protons in the case of a B0
meson to infer the production flavour of the signal B meson. The opposite side (OS) algorithms
exploit the decay of the non-signal b quark of the initial bb̄ pair. The opposite side consists of four
algorithms, which use the charge of kaons, leptons, the secondary vertices, and charm hadrons to
identify the flavour of the signal B.
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Signal yield asymmetry

And the new opposite side algorithm uses secondary charm hadron decays from the decay chain
of the opposite side B hadron [6] to infer the production flavour of the signal B meson. These
algorithms were used for the first time in the measurement of CP violation in B0 → D+ D− with an
overall tagging power of around 8% and a tagging efficiency of 87.6% [7]. In Fig. 4 the decaytime-dependent signal yield asymmetry is shown.

