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Structure of the CKM matrix

Meson Mixing

Rare Decays

Indirect Vij determinations
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PP00 ── PP00 MIXING:   General MIXING:   General DescriptionDescription¯̄

CPT :

Dispersive:

Absorptive:
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PP00 ── PP00 MIXING:   General MIXING:   General DescriptionDescription¯̄

CPT :

Eigenstates:

CP  Symmetry:

[Phase convention:                                  ]
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PP00 ── PP00 MIXING:   Time MIXING:   Time EvolutionEvolution¯̄
A  P0 / P0 state produced at t=0 evolves into
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K0→2π , K0→3π CP |ππ〉 = + |ππ〉

B0→X Many open decay modes common to B0 and B0
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BB00 ── BB00 MIXINGMIXING¯̄

Mixing ∼ mt – mc , mt – mu
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ΔΓB governed by  c/u contributions (b decays)

GIM:
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BB00 ── BB00 MIXINGMIXING¯̄

Time-integrated probability:

Time-dependent probability:

B-flavour identification needed both at production and decay times

Flavour-specific decays (tagging): B0 (b )→Xl+νl ,   B0 (b )→Xl-νl
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BELLE
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0
d

-1
BΔM = (0.507 ±0.004) ps
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BB00 ── BB00 MIXINGMIXING¯̄
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(CDF 2006)0
-1

s
+0.33
- 0.18BΔM = (17.31 ± 0.07) ps

22
ts tdV V�

0 0
2 2/ / 1tbB BM m mΔΓ Δ ∼ �

2 2/1 c tmq p m− ∼

0 0
d dB BΔM / Γ = 0.775 ± 0.008

0
dB

q p = 1.0015 ± 0.0039

0 0s s
+ 0.10
- 0.11B BΔΓ / Γ = 0.31

BB00 ── BB00 MIXINGMIXING¯̄



CP  Violation A. Pich   – Santander  2006



CP  Violation A. Pich   – Santander  2006



CP  Violation A. Pich   – Santander  2006

0
-1

s
+0.33
- 0.18BΔM = (17.31 ± 0.07) ps

0.001 0.008
0.002 0.0060.208

td

ts

V
V

+ +
− −

=

(exp)      (th)



CP  Violation A. Pich   – Santander  2006

K K →→ ππ νν νν̄̄
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Long-distance contributions are negligible

CP( )0 0LK π ν ν→ ≠T

NewNew ExperimentsExperiments NeededNeeded

BNL:    BNL:    few events!

KTEV:KTEV:
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