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effective weak Hamiltonian

Heff =
GF√

2

[
VubV

∗
up (C1O

u
1 + C2O

u
2 ) + VcbV

∗
cp (C1O

c
1 + C2O

c
2 )

−VtbV
∗
tp

( 10∑
i=3

CiOi + C7γO7γ + C8gO8g

)]
+h.c., (1)

where VqbV
∗
qp (q = u, c and t)
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coefficients of flavor operators αp
i

α1(M1M2) = a1(M1M2), α2(M1M2) = a2(M1M2), (2)

αp
3(M1M2) = ap3(M1M2) + ap5(M1M2) if M1M2 = SS , (3)

αp
4(M1M2) = ap4(M1M2) + r̄M2

χ ap6(M1M2) if M1M2 = SS , (4)

αp
3,EW (M1M2) = ap9(M1M2) + ap7(M1M2) if M1M2 = SS , (5)

αp
4,EW (M1M2) = ap10(M1M2) + r̄M2

χ ap8(M1M2) if M1M2 = SS , (6)

where the ratio r̄χ is defined as

r̄
K∗0
χ (µ) =

2mK∗0

mb(µ)
, r̄a0
χ (µ) =

2ma0

mb(µ)
. (7)
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Input parameters

For the decay constant( unit is MeV),ScaleMu = 1 GeV

f̄K∗0 (1430) = 256± 3 S1, f̄K∗0 (1430) = 301± 18 S2,

f̄a0(1450) = 245± 2 S1, f̄a0(1450) = 314± 24 S2,

fBu,d
= 186± 7, fBs = 224± 9,

Table: Form factors of B → K∗0 (1430), a0(1450) and Bs → K∗0 (1430), a0(1450)
transitions in S1 (lower entry) and S2 (upper entry) .

F F (0) a b F F (0) a b

U
B→K∗0
1 0.29± 0.02 1.27 0.33 U

B→K∗0
0 0.29± 0.02 0.16 0.11

0.18± 0.01 1.03 0.15 0.18± 0.01 −0.23 0.29

U
Bs→K∗0
1 0.28± 0.02 1.58 0.84 U

Bs→K∗0
0 0.28± 0.02 0.55 0.20

0.23± 0.02 0.92 0.29 0.23± 0.02 −0.23 0.36

UB→a0
1 0.29± 0.02 1.57 0.70 UB→a0

0 0.29± 0.02 0.55 0.03
0.26± 0.01 1.66 1.00 0.26± 0.01 0.73 0.09

UBs→a0
1 0.29± 0.02 1.52 0.64 UBs→a0

0 0.29± 0.02 0.44 0.05
0.26± 0.02 1.59 0.91 0.26± 0.02 0.59 0.09
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Input parameters
Table: Gegenbauer moments of K∗0 (1430),a0(1450) at µ = 1GeV in S1 (lower entry)
and S2 (upper entry).

This work b0 b1 b2 b3
K∗0 (1430) 0.08 ± 0.01 −0.13 ± 0.05 −0.03 ± 0.00 −0.01 ± 0.00

0.08 ± 0.01 −0.15 ± 0.05 0.06 ± 0.01 −0.09 ± 0.05
a0(1450) 0 −0.17 ± 0.03 0 −0.03 ± 0.01

0 −0.17 ± 0.06 0 −0.19 ± 0.03

QCD SR b0 b1 b2 b3
K∗0 (1430) 0 −0.57 ± 0.13 0 −0.42 ± 0.22

0 0.58 ± 0.07 0 −1.20 ± 0.08
a0(1450) 0 −0.58 ± 0.12 0 −0.49 ± 0.15

0 0.89 ± 0.20 0 −1.38 ± 0.18

S1
S2

This work
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Numerical results and discussions
Table: The branching fractions (in units of 10−6) of Bu,d,s → M1M2 decays .

(ρi , φi ) = (2.97,−105) PQCD
(ρi,f , φi,f ) = (1,−55) (ρf , φf ) = (2.8, 165) (LiuXin)

Decay modes S2 S1 S2 S1 S2 S1

B̄0
s → a−0 a+

0 0.052 0.082 0.29 0.64 3.55 5.63
B̄0

s → a0
0 a0

0 0.026 0.041 0.15 0.32
B̄0

s → a−0 K∗+
0 36.01 15.02 35.56 15.18

B̄0
s → a0

0 K∗0
0 0.55 0.27 0.58 0.58

B̄0
s → K∗−0 K∗+

0 11.37 6.77 4.90 4.94 520 230
B̄0

s → K̄∗0
0 K∗0

0 12.73 7.51 4.78 3.66 540 250

B̄0
d → a−0 a+

0 36.62 18.27 32.27 15.72
B̄0

d → a0
0a

0
0 1.10 0.65 1.76 1.77

B̄0
d → a+

0 K
∗−
0 11.31 7.92 6.01 5.47

B̄0
d → a0

0K̄
∗0
0 3.90 3.39 1.76 2.29

B̄0
d → K∗−0 K∗+

0 0.01 0.01 0.06 0.07 2.2 3.2
B̄0

d → K∗0
0 K̄∗0

0 0.59 0.21 0.27 0.12 20 11

B− → a0
0a
−
0 24.83 12.06 25.40 12.50

B− → a−0 K̄∗0
0 13.60 9.41 6.21 4.44

B− → a0
0K
∗−
0 9.28 5.42 5.07 2.84

B− → K∗0
0 K∗−0 0.62 0.22 0.38 0.15 19 11
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Numerical results and discussions

Table: The branching fractions(in units of 10−6)of Bu,d,s → M1M2 decays
(ρ, φ)=(1,-55)

B → SS Class CKM S2 S1 B → PP Beneke Exp
a1 − dominated

B− → a0
0a
−
0 T 1 24.83 12.06 B− → π0π− 6.0 5.5± 0.4

B̄0
d → a−0 a+

0 T 1 36.62 18.27 B̄0
d → π+π− 8.9 5.12± 0.19

B̄0
s → a−0 K∗+

0 T 1 36.01 15.02 B̄0
s → π−K+ 10.2 5.8± 0.7

B− → a0
0K
∗−
0 T λ2 9.28 5.42 B− → π0K− 11.1 12.9± 0.5

B̄0
d → a+

0 K∗−0 T λ2 11.31 7.92 B̄0
d → π+K− 16.3 19.6± 0.5

B̄0
s → K∗−0 K∗+

0 T λ2 11.37 6.77 B̄0
s → K−K+ 22.7 26.6± 2.2

a2 − dominated

B̄0
s → a0

0K
∗0
0 C 1 0.55 0.27 B̄0

s → π0K0 0.49

B̄0
d → a0

0a
0
0 C 1 1.10 0.65 B̄0

d → π0π0 0.3 1.59± 0.26

B̄0
d → a0

0K̄
∗0
0 C λ2 3.90 3.39 B̄0

d → π0K̄0 7.0 9.9± 0.5
penguin-dominated

B̄0
s → K̄∗0

0 K∗0
0 P 1 12.73 7.51 B̄0

s → K̄0K0 24.7 20.0± 6.0

B− → a−0 K̄∗0
0 P 1 13.60 9.41 B− → π−K̄0 19.3 23.7± 0.8

B̄0
d → K∗0

0 K̄∗0
0 P λ2 0.59 0.21 B̄0

d → K0K̄0 1.35 1.21± 0.16

B− → K∗0
0 K∗−0 P λ2 0.57 0.15 B− → K0K− 1.36 1.31± 0.17

ann-dominated

B̄0
s → a0

0a
0
0 A 1 0.026 0.041 B̄0

s → π0π0 0.012 < 0.021

B̄0
s → a−0 a+

0 A 1 0.052 0.082 B̄0
s → π−π+ 0.024 0.7± 0.1

B̄0
d → K∗−0 K∗+

0 A 1 0.01 0.01 B̄0
d → K−K+ 0.013 0.078± 0.015
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Numerical results and discussions

The SU(3) flavor symmetry indicates

R1 ≡
Γ
B−→K

∗−
0

K∗0
0

Γ
B̄0
d
→K̄∗0

0
K∗0

0

≈ 1 , R2 ≡
Γ
B−→K̄∗0

0
a
−
0

Γ
B̄0
d
→K
∗−
0

a+
0

≈ 1 , (8)

R3 ≡
Γ
B−→K̄∗0

0
a
−
0

2Γ
B̄0
d
→K̄∗0

0
a0

0

≈ 1 , R′3 ≡
Γ
B−→K̄∗0

0
a
−
0

Γ
B̄0
s→K̄∗0

0
K∗0

0

≈ 1 , (9)

R4 ≡
2Γ

B−→K
∗−
0

a0
0

Γ
B0
d
→K
∗−
0

a+
0

≈ 1 , R′4 ≡
2Γ

B−→K
∗−
0

a0
0

Γ
B̄0
s→K

∗−
0

K∗+
0

≈ 1 , (10)

R5 ≡
Γ
B̄0
d
→K
∗−
0

a+
0

2Γ
B̄0
d
→K̄∗0

0
a0

0

≈ 1 , R6 ≡
Γ
B−→K̄∗0

0
a
−
0

2Γ
B−→K

∗−
0

a0
0

≈ 1 , (11)

R7 ≡
Γ
B̄0
d
→a0

0
a0

0

2Γ
B̄0
s→K̄∗0

0
a0

0

≈ 1 , R8 ≡
Γ
B̄0
d
→a+

0
a
−
0

Γ
B−→a0

0
a
−
0

≈ 1 (12)

It is found in our calculation (S2) that

R1 = 1.05 , R2 = 1.23 , R3 = 1.74 , R′3 = 1.07 , R4 = 1.64 , R′4 = 1.63 , (13)

R5 = 1.45 , R6 = 0.73 , R7 = 1.00 , R8 = 1.47 , (14)
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Introduction

¦^PQCD��{O�
Bu/d/s → K ∗
0 (1430)�PC©|'ÚCP

��©ÙéBu/d/s → K ∗
0 (1430)�Ñn�ýó

Zhao M.F. (Henan Normal University) Bu,d,s → SS decays March 28, 2022 11 / 15



12/15

Input
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Numerical results

Table: The branching fractions (in units of 10−6) of Bu,d,s → M1M2 decays .
(ρi , φi ) = (2.97,−105) PQCD

(ρi,f , φi,f ) = (1,−55) (ρf , φf ) = (2.8, 165) (LiuXin)

Decay modes S2 S1 S2 S1 S2 S1 Exp

B̄0
s → a−0 a+

0 0.05 0.08 0.29 0.64 3.55 5.63

B̄0
s → K∗−0 K∗+

0 11.37 6.77 4.90 4.94 520 230

B̄0
s → K̄∗0

0 K∗0
0 12.73 7.51 4.78 3.66 540 250

B̄0
d → K∗−0 K∗+

0 0.01 0.01 0.06 0.07 2.2 3.2

B̄0
d → K∗0

0 K̄∗0
0 0.59 0.21 0.27 0.12 20 11 3.21+3.70

−3.67

B− → K∗0
0 K∗−0 0.62 0.22 0.38 0.15 19 11
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