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Belle II and LHCb luminosity

∼300 fb−1 after 2035!
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Table: B̄s → π+π−ÚB− → K̄ 0ρ−�PC©|'O(10−6)

2003[1] 2005[2] ∼ 2006[3] 2014[4] ∼ 2015[5] 2021[6] ∼ 2022

B̄s → π+π− 0.024 +0.165
−0.024 0.057 +0.18

−0.16 0.61± 0.70 0.798± 0.092

Exp. − < 1.36 0.73± 0.14 0.700± 0.100

B− → K̄0ρ− 0.3 +0.1
−0.1 − 0.38 +0.16

−0.27 1.36 +0.12
−0.05

Exp. − < 48 −12± 17 7.3± 1.2
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B → PV L§�PC�Ì�µ

A(B→PV )

=
GF√

2

∑
i

ViCi (µ)〈PV |Oi (µ)|B〉

=
GF√

2

∑
i

∫
dx1 dx2 dx3 db1 db2 db3Ti (ti , x1, b1, x2, b2, x3, b3)

Ci (ti ) ΦB(x1, b1) e−SB ΦP(x2, b2) e−SP ΦV (x3, b3) e−SV . (1)
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B 0fÅ¼ê�½Â�µ
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1
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2 ωB
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+
[
1 +

( mB x̄1√
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[
−
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)2]
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T. Huang, X. Wu. Phys. Rev. D 71, 034018 (2005).

T. Kurimoto. Phys. Rev. D 74, 014027 (2006).
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Figure: ©Ù�Ì φ+
B Ú φ−B �ã�"

pQCD�{¥gÛÝrfÅ¼êéB → PVL§�K� 7 / 17



ïÄ�{

�Iþ0f P Ú¥þ0f V Å¼ê�½Â�µ

〈 P(p) | q̄i (0)qj (z) |0 〉

= −i
fB

4

∫ 1

0
dx2e

+ik2·z
{
γ5 [ p2/ φ

a
P(x) + µPφ

p
P(x)− µP(n−/ n+/ − 1)φtP(x) ]

}
βα

,

(5)

〈 V (p, ε‖) | q̄i (0)qj (z) |0 〉

=
1

4

∫ 1

0
dx3e

+ik3·z
{

ε‖/ mV f
‖
V φ

v
V + ε‖/ p3/ f ⊥V φtV −mV f

⊥
V φsV

}
ji
. (6)
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B → PV L§¥��[/GÏf:
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ØÓÛÝ�©Ù�Ìé/GÏf F1(0) Ú A0(0) ��z:

FB→π
1 (0) φa

π φp
π φt

π Σπ φa
π/Σπ φp

π/Σπ φt
π/Σπ

φB1 0.064 0.106 0.019 0.188 34.0 56.0 9.9

φB2 0.045 −0.003 −0.000 0.042 107.5 −6.8 −0.7

ΣB 0.109 0.103 0.018 0.230 47.4 44.7 8.0

φB2/ΣB 41.1 −2.8 −1.6 18.1

AB→K∗
0 (0) φv

K∗ φt
K∗ φs

K∗ ΣK∗ φv
K∗/ΣK∗ φt

K∗/ΣK∗ φs
K∗/ΣK∗

φB1 0.098 0.106 0.052 0.256 38.1 41.4 20.5

φB2 0.070 −0.003 −0.001 0.067 104.5 −3.7 −0.8

ΣB 0.168 0.104 0.052 0.323 52.0 32.0 16.0

φB2/ΣB 42.0 −2.4 −1.1 20.9

pQCD�{¥gÛÝrfÅ¼êéB → PVL§�K� 10 / 17



(J�©Û

|^�� χ2 ��{éëê ωB ?1çÀµ

Figure: χ2 �ëê ωB �©Ù§Ù¥�Þ?�ùÚ:éAu�`�"

pQCD�{¥gÛÝrfÅ¼êéB → PVL§�K� 11 / 17



ïÄ�{

3 B 0f·�X§B → PV PC©|'�½ÂXe:

B =
τB

16π

pcm
m2

B

{
|A(B→f )|2 + |A(B→f̄ )|2

}
, (7)

|pcm| ´3 B 0f·�X¥ü�"�rf��%Äþ§τB � B 0
f�Æ·"
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Table: Bd → PV PCL§�©|'§1�Ú1��nØ�Ø(½5©O5g
u ωB ± 0.01GeV Ú µp ± 0.1GeV �Cz(ü µ10−6)"

mode B̄0 → K̄0K∗0 B̄0 → K0K̄∗0 B̄0 → ρ+K− B̄0 → π0K̄∗0

data PDG < 0.96 < 0.96 7.5± 0.4 3.3± 0.6

S1 φB1 + φB2 0.23 +0.02 +0.04
−0.02−0.03 0.16 +0.01 +0.12

−0.01−0.12 × 10−2 3.61 +0.24 +0.34
−0.22−0.33 1.30 +0.09 +0.16

−0.08−0.15

φB1 0.15 +0.01 +0.03
−0.01−0.03 0.12 +0.01 +0.02

−0.01−0.02 × 10−2 2.52 +0.17 +0.29
−0.16−0.17 0.94 +0.07 +0.13

−0.06−0.13

BaBar < 1.9 < 1.9 8.0± 1.4 3.3± 0.6

S2 φB1 + φB2 0.19 +0.01 +0.03
−0.01−0.03 0.14 +0.01 +0.02

−0.01−0.01 2.99 +0.19 +0.29
−0.18−0.27 1.07 +0.07 +0.13

−0.06−0.13

φB1 0.12 +0.01 +0.02
−0.01−0.02 0.11 +0.00 +0.02

−0.00−0.01 2.09 +0.13 +0.24
−0.12−0.23 0.77 +0.05 +0.11

−0.05−0.01

Belle 8.4± 1.5

S3 φB1 + φB2 0.28 +0.02 +0.04
−0.02−0.04 0.18 +0.01 +0.02

−0.01−0.02 4.40 +0.30 +0.42
−0.28−0.40 1.60 +0.12 +0.20

−0.11−0.19

φB1 0.19 +0.01 +0.04
−0.01−0.03 0.14 +0.01 +0.02

−0.01−0.02 3.10 +0.23 +0.35
−0.21−0.34 1.15 +0.09 +0.17

−0.08−0.16
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Figure: 3�¹ÚØ�¹ φB2 �z�χ
2 �ëê ωB �©Ù"
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Figure: 3�¹ÚØ�¹ φB2 �z�©|'� χ2
i ©Ù"
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