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Tension between K and B physics as a hint of new 
physics ?
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Outline

K CPV : εK B CPV : sin 2β

Lattice BK

UTriangle

Talk based on:
A. Buras and D. Guadagnoli : arXiv:0805.3887

E. Lunghi and A. Soni : arXiv:0803.4340

NP : φd, KK ??

B → J/ψKS

Strange cancellation
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On the K meson Side
Let’s have a look on Kaon’s decays into two pions (CP+) : 

Br(KL → π+π−) = (1.966± 0.010)× 10−3

Br(KL → π0π0) = (8.65± 0.06)× 10−4

Br(KS → π+π−) = (30.69± 0.05)%
Br(KS → π0π0) = (69.20± 0.05)%
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∝ κεIm〈K0|HW |K̄0〉 → |εK | = CεκεBK |Vcb|λ2η(1− ρ)S0(xt)

BK ≡ 〈K0|(s̄d)V−A(s̄d)V−A|K̄0〉
〈K0|(s̄d)V−A|0〉〈0|(s̄d)V−A|K̄0〉

SU(3)V : BK ≈ 1/3
χPT : BK = 3/4 (NC → +∞)
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On the K meson Side
Let’s have a look on Kaon’s decays into two pions (CP+) : 

This feature may be measured by the physical parameter 

εK =
A(KL → (2π)I=0)
A(KS → (2π)I=0)

∝ κεIm〈K0|HW |K̄0〉 → |εK | = CεκεBK |Vcb|λ2η(1− ρ)S0(xt)

BK ≡ 〈K0|(s̄d)V−A(s̄d)V−A|K̄0〉
〈K0|(s̄d)V−A|0〉〈0|(s̄d)V−A|K̄0〉

SU(3)V : BK ≈ 1/3
χPT : BK = 3/4 (NC → +∞)

Lattice : BK = 0.72± 0.013± 0.037

Br(KL → π+π−) = (1.966± 0.010)× 10−3

Br(KL → π0π0) = (8.65± 0.06)× 10−4

Br(KS → π+π−) = (30.69± 0.05)%
Br(KS → π0π0) = (69.20± 0.05)%

KS mostly CP even KL mostly CP odd

κε = 0.92± 0.02
φε = (43.51± 0.05) ◦ != 45 ◦

|εK | = (2.228 ± 0.011)× 10−3
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On the                  side 
Here, the interference CPV dominates :

B → J/ψKS
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On the                  side 
Here, the interference CPV dominates :

B → J/ψKS

with

SJ/ψKS
= · · · = sin 2β with β = Arg(−VcdVtbV

∗
cbV

∗
td)

Experiment tells us :

sin 2β = 0.681± 0.025 to be compared with εK ∼ O(10−3)

ACP (t) =
Γ(B0 → J/ψKS)− Γ(B̄0 → J/ψKS)
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The link : B0 UTriangle
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K meson

The link : B0 UTriangle

≡ Rt

B meson

|εK | ∝ κεBKη(1− ρ) SJ/ψKS
= sin 2β

η(1− ρ) = 1/2R2
t sin 2β
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K meson

The link : B0 UTriangle

≡ Rt

|εK | ∝ κεBKSJ/ψKS

B meson

|εK | ∝ κεBKη(1− ρ) SJ/ψKS
= sin 2β

η(1− ρ) = 1/2R2
t sin 2β
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Putting everything together :
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If you believe in lattice calculation :
- NP in K system (UED,...)? 
- NP in B system (new B mixing phase,...)?
- Mix of the two ?
- Increasing the number of quark families ?
- ...

κεBK

(10 ∼ 20)%red.
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Do we have to believe in lattice BK ?
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Do we have to believe in lattice BK ?
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Do we have to believe in lattice BK ?

K0 K̄0K0K̄0

N2
C × 1/NC = NCN2

C

Could we at least interpret their result ?

Naively we expect that : 

A1 B1 + B8

A1 + B1 ∼
(

1 +
1

NC

)

So, why : B8 ∼ −
(

1
NC

+ ε

)

χPT : BK = 0.75

Lattice : BK ≈ 0.72

???
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Thank you.
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