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Abstract 

The LHCb experiment is designed to perform flavour physics measurements at the Large Hadron Collider. Using a data sample corresponding to an integrated luminosity of 0.35 fb-1 collected by LHCb in 2011, we report 
measurements of the direct CP asymmetries in the B0K+π- and Bs

0π+K- decays. The results obtained represent the first evidence of CP violation in the decays of Bs
0 mesons to Kπ pairs with a significance of 3.3σ. 

Furthermore, we report the first observation of CP violation in B0 decays at a hadron collider with a significance exceeding 6σ. 
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The Hbh+h-’ decay family 

B0π+π- B0K+π- ΛbpK- B0K+K- 

BsK+K- Bsπ+K- Λbpπ- Bsπ+π- 

Calibration of particle ID 

• The total data sample is divided into 
exclusive sub-samples corresponding 
to different final state hypotheses by 
means of the particle identification 
capabilities of two RICH detectors 

RICH2 

RICH1 

Invariant mass fit and raw CP asymmetries 
• The raw CP asymmetries are measured from unbinned maximum likelihood fits 

to the Kπ invariant mass spectra 
• Two different selections have been optimized in order to achieve the best 

sensitivities on the two CP asymmetries 

Raw ACP(BsπK) = 0.28 ± 0.08 
Raw ACP(B0Kπ) = -0.095 ± 0.011 

Corrections to the raw CP asymmetries 
The relation between the physical CP asymmetry and the raw asymmetry is 

• The detection asymmetry between K+π-/K-π+ pairs has been studied using 
large samples of D*D0(Kπ)πs, D*D0(KK)πs and untagged D0Kπ decays 

• Combining their raw asymmetries it is possible to determine AD(Kπ) 

LHCb (arXiv:1202.6251v1) 
Results 

ACP    Physical asymmetry 
AD    Instrumental asymmetry 
AP    Production asymmetry 

• κ factor depends on selection and time 
evolution of neutral B meson 

• Fast time oscillations of Bs
0 mesons lead 

to a negligible contribution of a possible 
Bs

0 production asymmetry 

Decay diagrams 

Kπ invariant mass spectra – selection optimized for ACP
 (B0Kπ) 

Kπ invariant mass spectra – selection optimized for ACP
 (BsπK) 

The family of charmless charged two-body B decays 
comprises a rich set of modes.	


Room for New Physics 

New particles inside the loop 
diagrams may modify the values 
of CP violation observables 

D0Kπ D*D0(Kπ)πs D*D0(KK)πs 

• Production asymmetry has been studied by means of B0J/ψK*0 decays 
• Neglecting CP asymmetry in bccs transitions, from the raw asymmetry it is 

possible to determine AP 

B0J/ψK*0 

AP(B0) = 0.010 ± 0.013 

ACP(B0Kπ) is the first observation of CP violation in 
the B meson sector exceeding 5σ at a hadron collider 

ACP(Bs
0Kπ) is the first 3σ evidence of CP violation in 

Bs
0 meson decays 


