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(a)

For the η and η′ particles,it is more convenient to consider the flavor states qq̄ ≡ (uū +
dd̄)/
√

2, ss̄, and cc̄ labeled by the ηq, ηs, and η
0
c , respectively. Neglecting the small mixing with

η0
c , we write (

|η〉
|η′〉

)
=

(
cosφ − sinφ
sinφ cosφ

)(
|ηq〉
|ηs〉

)
, (1)

where φ = (39.3± 1.0)◦

(b)
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√
2A(B̄0 → K̄∗00 η

(′)) = A
K̄∗00 η

(′)
q

[δpuα2 + 2αp3 +
1

2
αp3,EW]

+
√

2A
K̄∗00 η

(′)
s

[αp3 + αp4 −
1

2
αp3,EW −

1

2
αp4,EW + βp3 −

1

2
βp3,EW]

+ A
η
(′)
q K̄∗00

[αp4 −
1

2
αp4,EW + βp3 −

1

2
βp3,EW]

+
√

2A
K̄∗00 η

(′)
c

[δpcα2 + αp3], (2)

√
2A(B− → K∗−0 η(′)) = A

K∗−0 η
(′)
q

[δpuα2 + 2αp3 +
1

2
αp3,EW]

+
√

2A
K∗−0 η

(′)
s

[αp3 + αp4 −
1

2
αp3,EW −

1

2
αp4,EW + δpuβ2 + βp3 + βp3,EW]

+ A
η
(′)
q K∗−0

[δpuα1 + αp4 + αp4,EW + δpuβ2 + βp3 + βp3,EW]

+
√

2A
K∗−0 η

(′)
c

[δpcα2 + αp3], (3)

√
2A(B̄s → K∗00 η

(′)) = A
K∗00 η

(′)
q

[δpuα2 + 2αp3 + αp4 +
1

2
αp3,EW −

1

2
αp4,EW + βp3 −

1

2
βp3,EW]

+
√

2A
K∗00 η

(′)
s

[αp3 −
1

2
αp3,EW]

+
√

2A
η
(′)
s K∗00

[αp4 −
1

2
αp4,EW + βp3 −

1

2
βp3,EW]

+
√

2A
K̄∗00 η

(′)
c

[δpcα2 + αp3], (4)

Where

AM1M2 =
GF√

2

{
−(m2

B −m2
M1

)UB→M1
0 (m2

M2
)fM2 if M1M2 = SP ,

(m2
B −m2

M1
)FB→M1

0 (m2
M2

)fM2 if M1M2 = PS .
(5)

BM1M2 =
GF√

2
fBqfM1fM2 if M1M2 = PS, SP, (6)

chiral factors rχ is defined as

rPχ (µ) =
2m2

P

mb(µ)(m1(µ) +m2(µ))
, rηsχ =

hsP
f sPmb(µ)ms(µ)

, (7)

rSχ(µ) =
2mS

mb(µ)

f̄S(µ)

fS
=

2m2
S

mb(µ)(m1(µ)−m2(µ))
. (8)

where f sP and hsP (
f qη f sη
f qη′ f sη′

)
=

(
cosφ − sinφ
sinφ cosφ

)(
fq 0
0 fs

)
, (9)

(
hqη hsη
hqη′ hsη′

)
=

(
cosφ − sinφ
sinφ cosφ

)(
hq 0
0 hs

)
, (10)
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(c) (d)

(e) (f)

(g)

hq = fq(m
2
ηcos

2φ+m2
η′sin

2φ)−
√

2fs(m
2
η′ −m2

η)sinφ cosφ, (11)

hs = fs(m
2
η′cos

2φ+m2
ηsin

2φ)− fq√
2

(m2
η′ −m2

η)sinφ cosφ, (12)

fq = (1.07± 0.02)fπ, fs = (1.34± 0.06)fπ. (13)

we obtain (in units of MeV)
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fK∗0 (1430) = 18± 5 S1, fK∗0 (1430) = 43± 10 S2, (14)

fπ = 131± 7, f qη = 108, f sη = −111 f qη′ = 89 (15)

f sη′ = 136, f cη = −2.3, f cη′ = −5.8, (16)

F
Bηq
0 = FBπ

0 = 0.27, FBη
0 = 0.217, FBη′

0 = 0.177, (17)

Table 1: Branching fractions (in units of 10−6) of Bu,d → K∗0(1430)η(′) decays with (ρi, φi) =
(ρf , φf ) = (0, 0◦).

Decay modes S2(Cheng) S2(This) S1(Cheng) S1(This) Exp

B− → K∗0(1430)−η 17.9+3.9+8.3+9.1
−3.4−5.3−12.3 14.12+0.25+0.75

−0.19−0.71 5.4+1.9+1.2+3.7
−1.6−1.0−4.4 3.14+0.61+2.55

−0.44+2.39 18.2± 3.7

B− → K∗0(1430)−η′ 9.3+4.7+4.0+51.6
−3.6−4.4−8.0 2.03+0.01+0.04

−0.01−0.03 6.2+1.0+1.0+35.8
−0.8−1.0−6.1 0.08+0.04+0.12

−0.03−0.11 5.2± 2.1

B̄0
d → K̄∗0(1430)0η 16.1+3.6+7.6+9.1

−3.1−4.9−11.7 13.11+0.01+0.03
−0.01−0.03 5.8+2.1+1.4+4.9

−1.7−1.1−5.2 2.92+0.03+0.11
−0.03−0.10 11.0± 2.2

B̄0
d → K̄∗0(1430)0η′ 8.7+4.4+3.7+48.7

−3.3−4.1−7.5 1.88+0.01+0.06
−0.01−0.05 5.9+0.9+0.9+33.6

−0.8−0.9−5.8 0.08+0.01+0.03
−0.01−0.03 6.3± 1.6

Table 2: Branching fractions (in units of 10−6) of Bu,d → K∗0(1430)η(′) decays with (ρi, φi) =
(ρf , φf ) = (1,−55◦).

Decay modes S2 S1 Exp

B− → K∗0(1430)−η 14.26+1.90+5.97
−1.60−5.09 3.18+0.61+2.55

−0.44+2.39 18.2± 3.7

B− → K∗0(1430)−η′ 9.43+1.00+6.82
−0.80−4.90 1.48+0.04+0.12

−0.03−0.11 5.2± 2.1

B̄0
d → K̄∗0(1430)0η 13.28+2.10+5.56

−1.70−5.56 2.96+0.03+0.11
−0.03−0.10 11.0± 2.2

B̄0
d → K̄∗0(1430)0η′ 8.63+0.90+6.25

−0.80−4.49 1.35+0.01+0.03
−0.01−0.03 6.3± 1.6

rηsχ = rη
′
s
χ = 1.49 rηqχ = r

η′q
χ = 0.93 rK

∗
0

χ = 12.6, (18)

X(BηqK
∗
0)

X(Bη′qK
∗
0)

= cotφ ≈ 1.23, (19)

A(B → K∗0ηq)

A(B → K∗0η
′
q)
≈ cotφ (20)

A(B̄0
d → K̄∗00 ηq)

A(B̄0
d → K̄∗00 η

′
q)
≈ 1.85,

A(B− → K∗−0 ηq)

A(B− → K∗−0 η′q)
≈ 1.92. Cheng (21)

A(B̄0
d → K̄∗00 ηq)

A(B̄0
d → K̄∗00 η

′
q)
≈ 1.54,

A(B− → K∗−0 ηq)

A(B− → K∗−0 η′q)
≈ 1.51. This work (22)
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