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Outline

• Introduction

• f2(a) Measurements
– B g pp

– B g rr

– B g rp

– B g a1p (B.R.)

• f3(g) Measurements 
– the GLW method: B±→DCP

(*)K±

– the ADS method: B±→[K∓p±]DK 

– Dalitz plot analysis: B±→D(*)K(*)±, D0→KSp
+p−

– time-dependent CPV: B0→D(*)−p+

• Summary
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Unitarity of the CKM matrix →



Introduction
Belle & KEKB
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f2(a) Measurement
B g pp
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f2(a) Measurement
B g rr
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f2(a) Measurement
B0
g (rp)0
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Time-dependent Dalitz Plot Analysis (TDPA)
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B.R. Measurement
B g a1p
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f3(g) Measurements 
GLW method

Gronau, London (1991)
Gronau, Wyler (1990)
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CP-even: D1=K+K−,p+p−

CP-odd: D2=KSp0, KSw, KSf
BgD1,2K

BgD*1,2K
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 Weak constraint on   f3



f3(g) Measurements 
ADS method
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Color-allowed + Cabbibo suppressed

Color-suppressed + Cabbibo allowed

rB < 0.18
(90% C.L.)

CP violation effects enhanced , when the interfering amplitudes are comparable. 



f3(g) Measurements 
Dalitz plot method
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f3(g) Measurements
tCPV method
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Results
CKM fit

f2

f3



Summary

• f2 (a) measurement
• B→pp (97 ± 11) °
• B→rr (61 - 107) °
• B→rp (68 - 95) °
• B→a1p  

• f3 (g) measurement
• GLW method: weak constraint on f3

• ADS methods: rB<0.18 (90%CL)
• Dalitz :
• tCPV: constraint on |sin(2f1+f3)|
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isospin analysis
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Pentagon analysis

B g rp

Triangle analysis

B g pp, rr


