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CP violation has been observed in Kaon system
Measurement of sin(2 ) with (cc)K0 established CP violation 
in B0 meson system arising from interference between 
mixing and decay amplitude
We have not yet observed direct CP violation in B meson 
system arising from decay amplitude

IntroductionIntroduction
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Sources of direct CP asymmetries:
Interference between two decay amplitudes (Ai) with 
different strong ( i) and weak phases ( i)
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It took more than 30 years to 
establish DCPV in Kaon system!
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Detector: trigger, tracking, reconstruction
Event selection, particle ID, analysis
Asymmetries in background
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Small branching fraction and large background from 
continuum (u, d, s, c) production
Charge bias

Searching for Direct CPV in charmless B decaySearching for Direct CPV in charmless B decay

Competing amplitudes with different weak phases make large 
asymmetries possible
Loop diagrams from New Physics (e.g. SUSY) can modify SM 
asymmetries/branching fractions
Experimentally look for charge asymmetries:

Experimental challenge
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B background

signal
Event selection:

Maximum Likelihood Fit to determine 
yields and asymmetries simultaneously:

B mass
B energy
Event shape
Particle ID

Quality cuts for tracks and showers
Continuum rejection using event 
shape variables
Kinematic signal identification with 
mES and E:
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Analysis ProcedureAnalysis Procedure

Separate signal from 
light quark background

BABAR

K separation

mES (GeV/c2)

E

pLAB (GeV/c)

K
Separate Kaon from Pion
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Searching for Direct CPV in BSearching for Direct CPV in B00 KK++

Method
Extended ML fit simultaneously determines:

n , nK , nKK, AK and AK
b

and uses:

c PDFs separately for {K+ ,K , +, } from 
PID control sample

, , , ,ES c cm E Fisher

* 0D D K

Motivation
Both tree(T) and penguin(P) diagram contribute:
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Clean charmless mode with large BF:

sinKA

HFAG, March 2004
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First Observation of Direct CPV in B decayFirst Observation of Direct CPV in B decay


