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FIG. 1. K⇡ invariant mass spectra obtained using the event selection adopted for the best sensitivity on (a, b) A
CP

(B0 ! K⇡)
and (c, d) A

CP

(B0
s

! K⇡). Plots (a) and (c) represent the K+⇡� invariant mass whereas plots (b) and (d) represent the
K�⇡+ invariant mass. The results of the unbinned maximum likelihood fits are overlaid. The main components contributing
to the fit model are also shown.

PID information is momentum dependent, the distribu-257

tions obtained from calibration samples are reweighted258

according to the momentum distributions of B daughter259

tracks observed in data. Here again two sets of PID se-260

lection criteria are applied: a loose set optimized for the261

measurement of A
CP

(B0 ! K⇡) and a tight set for that262

of A
CP

(B0

s

! K⇡).263

Unbinned maximum likelihood fits to the K⇡ mass264

spectra of the selected events are performed. The B0 !265

K⇡ and B0

s

! K⇡ signal components are described266

by single Gaussian functions convolved with a function267

which describes the e↵ect of final state radiation on the268

mass lineshape [19]. The background due to partially269

reconstructed three-body B decays is parameterized by270

means of an ARGUS function [20] convolved with a Gaus-271

sian resolution function. The combinatorial background272

is modeled by an exponential and the shapes of the273

cross-feed backgrounds, mainly due to B0 ! ⇡+⇡� and274

B0

s

! K+K� decays with one misidentified particle in275

the final state, are obtained from Monte Carlo simula-276

tions. The B0 ! ⇡+⇡� and B0

s

! K+K� cross-feed277

background yields are determined from fits to the ⇡+⇡�278

and K+K� mass spectra respectively, using events se-279

lected by the same o✏ine selection as the signal and tak-280

ing into account the appropriate PID e�ciency factors.281

The K+⇡� and K�⇡+ mass spectra for the events pass-282

ing the two o✏ine selections are shown in Fig. 1.283

From the two mass fits we determine respectively284

the signal yields N(B0 ! K⇡) = 13250 ± 150 and285

N(B0

s

! K⇡) = 314 ± 27, as well as the raw yield286

asymmetries A
raw

(B0 ! K⇡) = �0.095 ± 0.011 and287

A
raw

(B0

s

! K⇡) = 0.28 ± 0.08, where the uncertainties288

are statistical only. In order to extract the CP asym-289

metries from the observed raw asymmetries, e↵ects in-290

duced by the detector acceptance and event reconstruc-291

tion, as well as due to strong interactions of final state292

particles with the detector material, need to be taken293

into account. Furthermore, the possible presence of a294

B0

(s)

� B
0

(s)

production asymmetry must also be consid-295

ered. The CP asymmetry is related to the raw asymme-296

try by A
CP

= A
raw

� A
�

, where the correction A
�

is297

defined as298

A
�

(B0

(s)

! K⇡) = ⇣
d(s)

A
D

(K⇡) + 
d(s)

A
P

(B0

(s)

), (2)

where ⇣
d

= 1 and ⇣
s

= �1, following the sign conven-299

tion for f and f
s

in Eq. (1). The instrumental asymme-300

try A
D

(K⇡) is given in terms of the detection e�cien-301

cies of the charge-conjugate final states by A
D

(K⇡) =302

�["
D

(K�⇡+), "
D

(K+⇡�)], and the production asymme-303


