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Study of Bu,d,s → K∗0 (1430)P (P = K , π) and K∗0 (1430)V (V = K∗ , ρ , ω , φ)
decays within QCD factorization.Phys.Rev.D 105(2022)016002

Study of the nonleptonic charmless B→ SS(S = K∗0 (1430) , a0(1450))
decays with the QCD factorization approach.arXiv:2306.06492 [hep-ph]

&ÄIþ0fSÜ(�JÑü��Y 1 2§éu­Iþ0f(�u1GeV):

S1: qq̄-u�
S2: qq̄Ä�

1R.L.Jaffe, Multi-quark hadrons.1.The phenomenology of (2 quark 2 anti-quark) mesons. Phys. Rev. D 15, 267(1977).
2M.G. Alford, R.L. Jaffe, Insight into the scalar mesons from a lattice calculation. Nucl. Phys. B 578, 367õ382 (2000).
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O�B→ SAPCL§§éIþ0fSÜ(�?�Ú�&Ä"
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I = 1 I = 1
2 I = 0 I = 0

n2s+1`J JPC ud̄, ūd, 1√
2
(dd̄ − uū) us̄, ds̄, d̄s,−ūs, c1(dd̄ + uū) + c2(ss̄)

11P1 1+− b1(1235) K1B h1(1380) h1(1170)
13P0 0++ a0(1450) K∗0 (1430)
13P1 1++ a1(1260) K1A f1(1420) f1(1285)
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Mixing angles
Ôn��þ���K1(1270),K1(1400)Ø2´X�3P1½

1P1�§
A
´3P1Ú

1P1�·Ü�§�Ò´K1A ÚK1B��·ÜN§Ù·Ü/ª�±��µ(
K1(1270)

K1(1400)

)
=

(
sinθK1 cosθK1

cosθK1 − sinθK1

)(
K1A

K1B

)
(1)

Ù¥§θK1�K1A ÚK1Bü��m�·Ü�"·Ü��(½3©z
3 4¥�Ñ

(f)

3H. Y . Cheng, Phys. Rev. D 67, 094007 (2003).
4H. Y . Cheng and K. C. Yang, Phys. Rev. D 76, 114020 (2007).
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decay constants

〈S(p)|q̄2γµq1|0〉 = fSpµ, 〈S|q̄2q1|0〉 = mS f̄S, (2)
〈S(p)|q̄2γµq1|0〉 = f̄S µ̄−1

S pµ, (3)
〈A(p, λ)|q̄2γµγ5q1|0〉 = ifAmAε

∗
µ, (4)

f̄S = µ̄SfS =
µS

mS
fS =

mS

mq(µ)− mq̄(µ)
fS, with µS =

m2
S

mq(µ)− mq̄(µ)
, (5)

f̄S̄ = f̄S, fS̄ = −fS, µS̄ = −µS (6)

éu�ÛÉ1P1�§~Xb1(1235)§fb1��¿�µb1(µ1P1 = 1/a‖,
1P1

0 )uÑ§�
´fb1µb1 ´�3�"
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Form factor

〈S(p′)|Aµ|B(p)〉 = −i

[(
Pµ −

P · q
q2 qµ

)
U1(q2) +

P · q
q2 qµ U0(q2)

]
,

〈A(p′, λ)|Aµ|B(p)〉 = i
2

mB − mA
εµναβε

∗ν
(λ)p

α
BpβABA(q2),

〈A(p′, λ)|Vµ|B(p)〉 = −
{

(mB − mA)ε(λ)∗
µ VBA

1 (q2)

−(ε(λ)∗ · pB)(pB + p)µ
VBA

2 (q2)

mB − mA

−2mA
ε∗(λ)pB

q2 qµ[VBA
3 (q2)− VBA

0 (q2)]
}

(7)

where q = pB − p,VBA
3 (0)− VBA

0 (0)
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projection operator

MB = − ifB
4

[(p/B + mB)γ5]ΦB(ξ), (8)

(MA
‖ )αβ = − ifA

4

(
p/γ5ΦA(x)+

mAf⊥A
fA

γ5
k/2k/1

k2 · k1
φA(x)

)
αβ

, (9)

MS
αβ =

fS
4

(
p/ΦS(x) + µS

k/2k/1

k2 · k1
φs

S(x)

)
αβ

, (10)

M̄S
αβ =

f̄S
4

(
p/Φ̄S(x) + mS

k/2k/1

k2 · k1
φs

S(x)

)
αβ

, (11)
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LCDAs

ΦM(x, µ) = 6x(1− x)

[
1 +

∞∑
n=1

α
M
n (µ)C3/2

n (2x− 1)

]
,

ΦS(x, µ) = 6x(1− x)

[
1 +

∞∑
m=1

α
M
m (µ) C3/2

m (2x− 1)

]
, (α

M
m = µ̄SBM

m (µ)), (12)

Φ̄S(x, µ) = 6x(1− x)
∞∑

m=0

BM
m (µ) C3/2

m (2x− 1), φ̄
s
S(x) = f̄S, (13)

Φ
1P1
‖ (x) = 6x̄x

[
α
‖,1P1
0 + 3α

‖,1P1
1 (2x− 1) + α

‖,1P1
2

3

2
[5(2x− 1)2 − 1]

]
, (14)

Φ
1P1
⊥ (x) = 6x̄x

[
1 + 3α

⊥,1P1
1 (2x− 1) + α

⊥,1P1
2

3

2
[5(2x− 1)2 − 1]

]
, (15)

φ
1P1
a (x) = 3

[
(2x− 1) +

∞∑
n=1

α
⊥,1P1
n Pn+1(2x− 1)

]
, (16)

Φ
3P1
‖ (x) = 6x̄x

[
1 + 3α

‖,3P1
1 (2x− 1) + α

‖,3P1
2

3

2
[5(2x− 1)2 − 1]

]
, (17)

Φ
3P1
⊥ (x) = 6x̄x

[
α
⊥,3P1
0 + 3α

⊥,3P1
1 (2x− 1) + α

⊥,3P1
2

3

2
[5(2x− 1)2 − 1]

]
, (18)

φ
3P1
a (x) = 3

[
α
⊥,3P1
0 (2x− 1) +

∞∑
n=1

α
⊥,3P1
n Pn+1(2x− 1)

]
, (19)

Zhao M.F. (Henan Normal University) B→ SA decays July 4, 2023 10 / 18



factorizable term

the explicit expression for factorizable term is given by

ASA ≡ 〈A|Jµ|0〉〈S|J′µ|B〉 = 2mA(ε∗(λ)pB)fAUBS
1 (q2)

= 2fA mBpcUBS
1 (q2), (20)

ĀAS ≡ 〈S|Jµ|0〉〈A|J′µ|B〉 = −2f̄S ABA
0 (q2)mA(ε∗(λ)pB)

= −2f̄S mBpcABA
0 (q2). (21)

where pc is the c.m. momentum.
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©z©�

©zæ^
QCDF�{éB→ APPC?1O�§©¥¦^�¶¥0
fLCDAs´QCD SM�{�Ñ¶
©Û�Ñµ
1!Ü©PC��¢�ÎÜ�éÐ§F"�5Uk�õ�¢�êâë�¶
2!B̄→ b1KPCk����«ã�z¶
3!PCB→ K1K̄(K1 = K1(1270), K1 = K1(1400))É����Ø
$(10−8 − 10−7)§Ø
B̄0 → K̄0

1(1270)K0 ¶
4!PCB0 → a±1 π

∓nØO��K§
¢���¶�UI����N�
�γ ≥ 80◦¶
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(h)
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©z©�

2!1P1¶¥þ0f�wXA���´Ù¶¥þPC~êé�,3SU(3)4�S
��"*	Γ(B̄0 → b−1 π

+)� Γ(B̄0 → b+
1 π
−);Ó

�,Γ(B̄0 → a−1 π
+)� Γ(B̄0 → a+

1 π
−),´Ï�fa1 � fπ

3!éuè�ã�z�Ì�PCL§(K−1 (1270)andK−1 (1400))�'u¢�nØ
ýó��õ§ù«�¹aqB→ K∗πI�����g?�¶�c®k�*ÿ(
Jéu·Ü�θK1���u−37◦

(i)
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4!�m�'�CPØé¡5PCB0 → a±1 π
∓nØO��K§
¢���¶�

UI����N��γ ≥ 80◦¶

(j)
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(k)

5

5H. Y. Cheng and K. C. Yang,Phys. Rev. D 78, 094001(2008); Erratum, Phys. Rev. D 79, 039903 (2009).
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