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The precise measurement of the CKM unitarity triangle apdgea key goal of the LHCb physics
programme. The uncertainty gn the currently least-well known of the three angles, will be
reduced dramatically. Complementary measurements withade in tree-level processes, and
modes where loop diagrams play an important role. The #eelimeasurements will cover
time-integrated as well as time-dependent measuremebmlintheBg and theB? sectors. The
ensemble of these measurements will provide a powerfulaiesthether new physics phases
contribute to heavy-flavour transitions.
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1. Introduction

A new chapter in flavour physics will be opened with the stadaia taking at the LHC. The
high energy hadron collisions will result in the productiohthe full spectrum of heavy flavour
particles at unprecedented rates. For B-physics this ntbahén particular theBg sector will be
accessible for the first time for high precision measuremerie LHCb experiment specialises in
measurements of heavy flavour particles and has been peddardetail [1].

One of the measurements to profit most from the copious heawyut particle production at
the LHC together with LHCb’s measurement capabilities & tf the angley of the CKM unitarity
triangle. So far, direct measurementsyoivere limited to those exploiting decays Bf mesons.
This has lefty to be the least well constrained angle of the CKM unitaritgrtgle.

2. Measurement of yfrom Tree-Level Amplitudes

The decays used to measure the CKM angfeom channels dominated by tree-level ampli-
tudes involveb — ¢ quark transitions. Hence, they are decByg s — DE:))X with X being a pion
or kaon [2].

2.1 Time-Integrated M easurements

The time-independent approaches of extracyrage based on direct CP violation measure-
ments in the self-tagging decags — DK* andB® — DK*C. Each of the two decay modes can
proceed via two diagrams. One of these dependgggnwhile the other is CKM suppressed due
to its dependence owy,. Furthermore, the latter amplitude is also colour-supg@édor the decay
B* — DK®.

The relative phase between the two respective amplitudesnds ory. Additionally, it also
depends on the relative strong ph@se Another parameter entering the equations is the ratio of
the amplitudes of the suppressed and the favoured diagrgnihe size ofg describes the size of
the interference between the amplitudes and is hencedetatbe sensitivity toy. ForB* — DK*
rg is expected to be aboutd) while it should be about.8 for B — DK*C. Finally, parameters
that depend on thB decay used in the reconstruction have to be accounted foelhs w

The various methods of extractingfrom time-independent measurements differ in the de-
cay channel of th® meson that they use. The GLW method suggests tdudecays into CP
eigenstates such #&"K~ and "~ [3]. The ADS method exploit® decays into the flavour
specific modeK ™~ [4]. This mode introduces an additional phase originatirgnf the strong
phase difference between the Cabibbo favoured dBfay: Kt and the doubly Cabibbo sup-
pressed deca® — K*m. LHCb has studied the possibility of combining the GLW and $\D
measurements in order to overconstrain the system of phaskesmplitudes.

It has further been proposed to extrgdtom B* — DK* decays, where thB decays into a
three-body final state (GGSZ/B method) [5, 6]. LHCb has stddhe Dalitz plot analysis of the
decayD — Ksrr" . Two methods have been exploited: a model-dependent unedbifit, and
a model-independent binned fit. While the model-dependesuffers from large model errors
(6° — 14°), the binned fit requires external input on strong phaseghliring an uncertainty of2
and it has potentially worse statistical power.
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2.2 Time-Dependent M easurements

For the first time, LHCb will be able to make use of time-dep@ridneasurements in ths
sector to measurg The time-dependent CP asymmetries in the d&ay: DEKT measurey —
2¢u through the interference of the deddy — DK~ with the oscillated mod&2 — DK~ [7].
Here, @y is theBs mixing phase which can be determined from other measurena¢hiHCDb, e.g.
in the decayBs — J/ o [8].

Additionally, y+ 23 can be determined from measurements of time-dependent yoires
tries in the decay8 — D™*7F. y can be extracted using the existing precise measurements of
B. A combination with theBs mode using U-spin symmetry has been studied, which remaves a
eight-fold ambiguity and allows to constrain additionatgraeters.

The overall sensitivity toy from tree dominated decays after a nominal year of datageddin
LHCb (2 fb1) is expected to be betweefi dnd 5. The exact sensitivity depends on the values of
the various other parameters involved. However, due to diebmation of many methods, there
are no regions of insensitivity in the parameter space.

3. Measurement of y from Loop Dominated Amplitudes

The extraction ofy from loop dominated decays uses the grouBgf — h*h'T decays [9],
whereh is either a pion or a kaory is extracted from the time-dependent CP asymmetries of the
U-spin related decayBy — m"m andBs — KTK™ [10]. The fit is performed simultaneously
to 12 exclusive channels with a total of 68 free parametersowdition is applied requiring the
strong phas@ to be larger than 90to suppress a second solution. Allowing for a U-spin bregkin
of 20%, a sensitivity toy of 7° is obtained for a nominal year of data taking at LHCb. Addi&b
constraints ory determined from loop dominated decays are expected frorD#iez analysis of
the decayB* — K*mrm.
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