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I. Introduction

♣ 3BÔnïÄ¥§B → M1M2 üN�ìrfPC�´�©­��PC�"

SLACÚKEK�ü�B 0fó�®²È\
��900M�B0fé��)Ú

PC¯~§®²*	�o�õ�B → M1M2 üNPCL§"

♣ LHC¢�=ò32007cÝ\$1"3LHC-b¢�¥§Ø�UJø��1012

�Bu,d0fé¯~§�U
Jø�þ�Bs!BC0fé��)ÚPC¯~§

éBS → M1M2PCL§�nØïÄJø
¢�íÄ"

♣ �X¢�êâÚO5�ØäJp§JpnØO��°Ý¤��:¯K"3
ù�¡CAckNõ?Ð§�8cérfÝ
�< M1M2|Heff |B >

�O�Ek���Ø(½5§´K�nØO�°Ý�Ì�Ø�5
"
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♣ 8c61�n«Ïfz�{µ

♠ Beneke�<JÑ�QCDÏfz�{¶

♠ o���<JÑ�pQCDÏfz�{¶

♠ Bauer �<JÑ�SCET Ïfz�{"

♣ 3QCDÏfz�Ye§<�®²3NLO level éB/Bs → M1M2 üN�

ìrfPCL§�
�¡![��ïÄ"

3pQCDÏfz�Ye§<�éÜ©B/Bs → M1M2 PCL§�
O�

Ú©Û"®²m©�¹NLO�z"

♣ ·��Cæ^pQCDÏfz�{§O�
20õ�üN�ìrfPC�§

B → (ρ, π, φ, ω)η(′), η(′)η(′),KK∗; Bs → (π, ρ, φ, ω)η(′), (ρ, ω)K, πK∗ §

�Ñ
'uPC©|'ÚCP»��nØýó§¿�
�¡�©ÛÚ?Ø"
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♣ ·�¤�Ä�L§õ�9η§η′0f"éB → (ρ, π)η(′)PC�§BaBar

ÚBelle ®²�ÑÐÚ�'u©|'¢�ÿþ(J"

♣ η,η′ �¥5�I0f§8c~^/Singlet-Octet Basis0Ú/Quark-flavor

basis05£��η Úη′�m�·Ü

♠ /Singlet-Octet Basis: V�·Ü η

η′

 =

 cos θ8 − sin θ1

sin θ8 cos θ1

  η8

η1

 , (1)

where

η8 =
1√
6

(
uū + dd̄− 2ss̄

)
, η1 =

1√
3

(
uū + dd̄ + ss̄

)
, (2)

Ù¥θ1,8 ´·Ü�: θ8 ≈ −21◦, θ1 ≈ [−9◦,−4◦];

♠ /Singlet-Octet Basis: ü�·Ü θ1,8 = θp: −17◦ ≤ θp ≤ −10◦.
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♠ /Quark-Flavor Basis: η

η′

 = U(φ)

 ηq

ηs

 =

 cos φ − sinφ

sinφ cos φ

  ηq

ηs

 , (3)

where

ηq =
1√
2

(
uū + dd̄

)
, ηs = ss̄, (4)

Ù¥φ ´·Ü�: φ = 39.3◦ ± 1.0◦;

www.njnu.edu.cn


7/42 P��i?�	�≫≪><

♣ �
)º¢�þw��B → Kη(′)�~§<��Ä
�«����UÅ

�µ

— large cc̄ content of η′

(K.T.Chao and F.Yuan, et al., );

— hard spectator-scattering mechanism: g∗g∗η(′) coupling;

(D.S.Du, Y.D.Yang, M.Z.Yang, T.Muta, E.Kou rt al.,)

— gluonic content of η′ in QCDF;

(M. Beneke, M. Neubert, et al.)

— gluonic content of η′ in pQCD;

(E. Kou, A.I. Sanda, H.-n Li, Y.Y. Charge, T. Kurimoto et al., )

— various new physics contributions;

(Kagan, C.S.Huang, Y.L. Wu, Z.J.Xiao, et al.,)
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♣ 3©z[E.Kou, PR D63,054027; Kou, Sanda, PL B525,240]¥, ηÚη′�Ôn

G��½Â�:

|η > = Xη|ηq > +Yη|ηs >,

|η′ > = Xη′ |ηq > +Yη′ |ηs > +Zη′ |gluonium > . (5)

�ö@�η′¥gluonic admixture ≤ 26%"

♣ �â©z[P.L.B 525,240],��é��SU(3) singlet�zU
�·�)ºB →
Kη′ PC��©|'§�Ó����B → K0ηPC�©|'L�§�8c

�¢�gñ"
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♣ �f©Ù�ÌµThe leading-twist gluonic DAs of ηq,s mesons are defined by

Ali et al., (EPJ C30(2003)183):

〈ηq(P )|Aa
[µ(z)Ab

ν](0)|0〉 = fqAεµνρσ
nρ
−P σ

n− · P

∫ 1

0
dxeixP ·z φG

q (x)
x(1− x)

,

〈ηs(P )|Aa
[µ(z)Ab

ν](0)|0〉 = fsBεµνρσ
nρP σ

n · P

∫ 1

0
dxeixP ·z φG

s (x)
x(1− x)

, (6)

with the function

φG
q(s)(x) = x2(1− x)2Bq(s)

2 C
5/2
1 (2x− 1) , C

5/2
1 (t) = 5t . (7)

The contribution from gluonic DAs is smaller than that from the quark DAs.
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♣ o���<[hep-ph/0609165]�CO�
η(′)0f¥��f¤©éB →
η(′)/GÏf��z§for b → u, d decays, one finds

F
Bηq

+(0,T ) = F
Bηq

q+(0,T ) + F
Bηq

g+(0,T ) , FBηs

+(0,T ) = FBηs

g+(0,T ) . (8)

That is, the ηs contributes only through the flavor-singlet pieces FBηs

g+,g0,gT .

The B → η(′) form factors are then obtained from the mixing, FBη
+(0,T )

FBη′

+(0,T )

 = U(φ)

 F
Bηq

+(0,T )

FBηs

+(0,T )

 . (9)

The gluonic contributions from the ηq and ηs mesons add up in FBη′

+(0,g), but

partially cancel in FBη
+(0,g).
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ã 1: l(a),(b)ü�ã¥�±Ä�FB→η(′)

0 �/GÏf.
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ã 2: The Glonic contribution to B → η(′) form factor.
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♣ ¦��(JL²µ

−−− éFBη
+(0,g)��f�z�k≤ 5%; éFBη

+(0,g)��f�z310% ∼ 40%;

−−− �f�zéBr(B → Kη′)�ÑOr§Ó�Ø$Br(B → Kη)§nØýó
Ú¢�êâÎÜ�éÐ:

Br(B0 → K0η′) ≈ 61× 10−6 ,

Br(B0 → K0η) ≈ 2× 10−6
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Spectator hard scattering contribution.
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II. Theoretical Framework

♣ 3PQCD�{e¤ù�Ì�L�ª�:

A(B → M1M2) ∼
∫

d4k1d
4k2d

4k3 Tr [C(t)ΦB(k1)ΦM1(k2)ΦM2(k3)

×H(k1, k2, k3, t)] (10)

♣ ki: 0f¥�§��Äþ;

TrµéDiracÝ
ÚÚ�I¦,¶

C(t): WilsonXê¶

t: UI O(
√

Λ̄MB);
H(k1, k2, k3, t): ¹kM�f��6��Ü©¶
ΦM : 0fÅ¼ê.
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♣ ék−1 , k−2 , k+
3 È©�§¤ù�Ì�L�ª�

A(B → M1M2) ∼
∫

dx1dx2dx3b1db1b2db2b3db3

×Tr [C(t)ΦB(x1, b1)ΦM1(x2, b2)ΦM2(x3, b3)H(xi, bi, t)

×St(xi) e−S(t)], (11)

Ù¥§

St(xi): dVéêln2 xi²LK�¦Ú¤��§�±�Øà:uÑ;

e−S(t): Sudakov /GÏf§Uk�Ø$^�f�ÄåÆ�A.

♣ b → d transition k�M�îþL«�µ

Heff =
GF√

2

[
VubV

∗
ud (C1(µ)Ou

1 (µ) + C2(µ)Ou
2 (µ))− VtbV

∗
td

10∑
i=3

Ci(µ) Oi(µ)

]
.(12)

www.njnu.edu.cn
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♣ ±B → (ρ, π)η(′) PC�~§factorizable and non-factorizable spectator dia-

grams areµ

B ρ(π)

η
(′)

(a)

B ρ(π)

η
(′)

(b)

B ρ(π)

η
(′)

(c)

B ρ(π)

η
(′)

(d)

ã 3: l(a),(b)ü�ã¥�±Ä�AB→ρ
0 (0) ÚFB→π

0 (0) �/GÏf. �òρ(π)

Úη(′)p��Ò���FB→η(′)

0 �/GÏf.
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♣ The annihilation diagrams for B → (ρ, π)η(′) are

B

η
(′)

ρ(π)
(e)

B

η
(′)

ρ(π)
(f)

B

η
(′)

ρ(π)
(g)

B

η
(′)

ρ(π)
(h)

ã 4: �«ãéPCL§��z.

♣ 3pQCDÏfz�Y¥§/GÏf´�±O��§�«ã�´�±O�

�"
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III. Numerical Results

1. Branching Ratios

♠ 3ù
L§(b̄ → d̄)¥,PC�Ì�L�ª�

M = V ∗
ubVudT − V ∗

tbVtdP = V ∗
ubVudT

[
1 + zei(α+δ)

]
(13)

z =
∣∣∣∣ V ∗

tbVtd

V ∗
ubVud

∣∣∣∣ ∣∣∣∣PT
∣∣∣∣ α = arg

[
−

VtdV
∗
tb

VudV
∗
ub

]
(14)

Ù¥α´CKM��§δ ´”Penguin”Ú”Tree” ã��ér� .

♠ þª�A��ÝL�ª�

M = VubV
∗
udT − VtbV

∗
tdP = VubV

∗
udT

[
1 + zei(−α+δ)

]
(15)

♠ We define the CP-averaged branching ratio as

BR(B → M1M2) =
[
Br(B → f) + Br(B → f̄)

]
/2 (16)
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♣ For B → ρη(′) decays, we find [Phys.Rev. D 73, 074002 (2006) ]:

Br( B+ → ρ+η) =
[
10.6+3.9

−2.6(ωb)+1.0
−0.9(m

π
0 )± 0.5(α)

]
× 10−6,

Br( B+ → ρ+η′) =
[
6.5+2.3

−1.8(ωb)± 0.6(mπ
0 )± 0.5(α)

]
× 10−6,

Br( B0 → ρ0η) =
[
4.2+2.0

−1.2(ωb)± 0.5(mπ
0 )+0.6
−0.4(α)

]
× 10−8,

Br( B0 → ρ0η′) =
[
4.7+2.0

−1.6(ωb)+0.1
−0.6(m

π
0 )± 0.1(α)

]
× 10−8.

♦ QCDÏfz�{e�Ñ�nØ�(in units of 10−6):

Br(ρ+η) = 9.4+5.9
−4.8, Br(ρ+η′) = 6.3+4.0

−3.3,

Br(ρ0η) = 0.03+0.17
−0.10, Br(ρ0η′) = 0.01+0.12

−0.06.

♦ World-average from HFAG (in units of 10−6):

Br(ρ+η) = 5.3+1.2
−1.1, Br(ρ+η′) = 9.1+3.7

−2.8,

Br(ρ0η) = < 1.5, Br(ρ0η′) =< 3.7.
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♣ For B → πη(′)§we find (in units of 10−6)[Nucl.Phys. B738 (2006)243]:

Br(B+ → π+η) = 4.1+1.5
−1.1, Br(B+ → π+η′) = 2.4+0.9

−0.6,

Br(B0 → π0η) = 0.23± 0.08, Br(B0 → π0η′) = 0.19± 0.05.

♦ QCDÏfz�{�nØýó�£in units of 10−6¤:

Br(π+η) = 4.7+2.7
−2.3, Br(π+η′) = 3.1+1.9

−1.7,

Br(π0η) = 0.28+0.48
−0.28, Br(π0η′) = 0.17+0.33

−0.17.

♦ World-average from HFAG (in units of 10−6):

Br(π+η) = 4.4± 0.4, Br(π+η′) = 2.6± 0.6,

Br(π0η) = < 1.3, Br(π0η′) = 1.5± 0.7.
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♣ For B → η(′)η(′)§we find (in units of 10−6) (hep-ph/0607219):

Br(B0 → ηη) = 0.18± 0.07, Br(B0 → ηη′) = 0.12± 0.04,

Br(B0 → η′η′) = 0.08± 0.03.

♦ QCDÏfz�{�nØýó�£in units of 10−6¤:

Br(π+η) = 0.16+0.45
−0.19, Br(π+η′) = 0.16+0.61

−0.18,

Br(π0η) = 0.06+0.26
−0.07.

♦ World-average from HFAG (in units of 10−6):

Br(ηη) = 1.1+0.5
−0.4 ± 0.1(< 1.8), Br(ηη′) < 1.7,

Br(η′η′) = 1.0+0.8
−0.7 ± 0.1(< 2.4).
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♣ For B → KK∗ decays§we find (hep-ph/0609005):

Br(B+ → K+K
∗0) = 2.0+0.7

−0.5(ωb)× 10−7,

Br(B+ → K∗+K
0) = 10.7+3.8

−2.6(ωb)× 10−7,

Br(B0/B
0 → K0K

∗0 + K
0
K∗0) = 9.8+3.9

−2.7(ωb)× 10−7,

Br(B0/B
0 → K+K∗− + K−K∗+) = 4.0± 0.6(ωb)× 10−8.

♦ QCDÏfz�{�nØýó�:

Br(K−K∗0) = 3.0+6.0
−2.5 × 10−7, Br(K∗−K0) = 3.0+7.2

−2.7 × 10−7,

Br(K0
K∗0) = 2.6+4.8

−2.0 × 10−7, Br(K0K
∗0) = 2.9+7.3

−2.7 × 10−7,

Br(K−K∗+) = 1.4+10.7
−1.4 × 10−8, Br(K+K∗−) = 1.4+10.7

−1.4 × 10−8.

♦ World-average from HFAG (in units of 10−6):

Br(K0K
∗0 + K̄0K∗0) = < 1.9, Br(K+K

∗0) < 5.3.
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♣ For Bs → π0η(′) decays§we find (hep-ph/0606177):

Br(B0
s → π0η) =

(
0.86+1.12

−0.33

)
× 10−7,

Br(B0
s → π0η′) =

(
1.86+1.76

−0.69

)
× 10−7.

♦ QCDÏfz�{�nØýó�£in units of 10−7¤:

Br( B0
s → π0η) = 0.75+0.35

−0.30,

Br( B0
s → π0η′) = 1.1+0.24

−0.24.

♦ World-average from HFAG:

Br(B0
s → π0η(′)) < 1.0× 10−3.
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♣ For Bs → (ρ, ω)K decays§we find (hep-ph/0608222):

Br(Bs → ρ±K∓) =
[
24.7+10.1

−6.7 (ωb)+1.1
−1.2(α)

]
× 10−6,

Br(Bs → ρ0K
0) =

[
1.2+0.4

−0.2(ωb)± 0.1(α)
]
× 10−7,

Br(Bs → ωK
0) =

[
1.7+0.6

−0.3(ωb)± 0.02(α)
]
× 10−7.

♦ QCDÏfz�{�nØýó�£in units of 10−7¤:

Br(Bs → ρ±K∓) =
[
24.5+15.2

−12.9

]
× 10−6,

Br(Bs → ρ0K
0) =

[
6.1+12.6

−6.0

]
× 10−7,

Br(Bs → ωK
0) =

[
5.1+8.3

−4.0

]
× 10−7.

♦ No data available currently.
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2. CP Violation

♣ B±0fPC���CP»�:

Adir
CP =

|M|2 − |M|2

|M|2 + |M|2
=

2z sinα sin δ

1 + 2z cos α cos δ. + z2

♣ B0 −B
0
·Ü��m�'�CP»�:

ACP = Adir
CP cos(∆m∆t) + Amix

CP sin(∆m∆t),

Adir
CP =

|λCP |2 − 1
1 + |λCP |2

, Amix
CP =

2Im(λCP )
1 + |λCP |2

,

where

λCP =
V ∗

tbVtd〈f̄ |Heff |B
0〉

VtbV
∗
td〈f |Heff |B0〉

= e2iα 1 + zei(δ−α)

1 + zei(δ+α)
.

www.njnu.edu.cn
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♣ For B → (ρ±, ρ0)η(′) decays, we found:

Adir
CP (ρ±η) ≈ −13%, Adir

CP (ρ±η′) ≈ −18%,

Adir
CP (ρ0η) ≈ −41%, Adir

CP (ρ0η′) ≈ −27%,

Amix
CP (ρ0η) ≈ +25%, Amix

CP (ρ0η′) ≈ +11%.

♣ For B → (π±, π0)η(′) decays, we found:

Adir
CP (π±η) ≈ −37%, Adir

CP (π±η′) ≈ −33%,

Adir
CP (π0η) ≈ −37%, Adir

CP (π0η′) ≈ −33%,

Amix
CP (π0η) ≈ +67%, Amix

CP (π0η′) ≈ +67%.

♣ ¢�(J: Adir
CP (ρ±η)exp = −0.03± 0.16 ,

Adir
CP (π±η)exp = −0.11± 0.08, Adir

CP (π±η′)exp = 0.14± 0.15. (17)
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♣ For B → η(′)η(′) decays, we found (in percent):

Adir
CP (ηη) = +14+7

−5, Amix
CP (ηη) = +91+4

−9,

Adir
CP (ηη′) = +76+5

−10, Amix
CP (ηη′) = +6+51

−55,

Adir
CP (η′η′) = +86+13

−16, Amix
CP (η′η′) = +50+21

−36.

♣ The QCDF and SCET predictions (in percent):

Adir
CP (B0 → ηη) =

 +63+32
−74, QCDF,

+48± 32, SCET,

Adir
CP (B0 → ηη′) =

 +56+32
−144, QCDF,

+70± 24, SCET,

Adir
CP (B0 → η′η′) =

 +46+43
−147, QCDF,

+60± 38, SCET,
.
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♣ For B → KK∗ decays, we found (in percent):

Adir
CP (B± → K±K

∗0(K∗0)) = +15± 5,

Adir
CP (B± → K∗±K

0(K0)) = +44+10
−15,

Adir
CP (B0/B

0 → K0K
∗0(K0

K∗0)) = 0.

♣ The QCDF predictions (in percent):

Adir
CP (B± → K±K

∗0(K∗0)) = −24+28
−39,

Adir
CP (B± → K∗±K

0(K0)) = −13+29
−37.

♣ Clearly, there is a sign difference between the pQCD and QCDF predictions for

CP violating asymmetries.
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♣ For Bs → πη(′) decays, we found (in percent):

Adir
CP (B0

s → π0η) = −4.5+1.2
−0.6(γ)+0.6

−0.4(ωbs)± 0.6(mπ
0 )+1.7
−1.8(ms)+0.7

−0.2(at),

Adir
CP (B0

s → π0η′) = −9.1+2.8
−2.3(γ)+0.3

−0.6(ωbs)± 0.3(mπ
0 )± 1.9(ms)+4.1

−1.5(at)

Amix
CP (B0

s → π0η) = −0.2± 0.1(γ)+2.5
−2.1(ωbs)

+1.2
−1.4(m

π
0 )+4.4
−4.5(ms)+26.3

−11.6(at),

Amix
CP (B0

s → π0η′) = 27.0+4.8
−7.5(γ)+0.4

−0.7(ωbs)
+0.6
−0.5(m

π
0 )± 0.2(ms)+17.1

−8.3 (at).

♣ The QCDF predictions (in percent):

Adir
CP (B0

s → π0η′) = 27.8+6.0 +9.6 +2.0 +24.7
−7.1 −5.7 −2.0 −27.2.
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♣ For Bs → (ρ, ω)K decays, we found (in percent):

Adir
CP (Bs → ρ±K∓) = −12.5+2.0

−2.2(ωb)−0.6
+2.0(α),

Adir
CP (Bs → ρ0K

0) = −91.9−1.8
+8.0(ωb)+6.5

+4.8(α),

Adir
CP (Bs → ωK

0) = +81.2+1.7
−5.6(ωb)−1.2

−8.8(α),

Amix
CP (Bs → ρ0K

0) = −37+22
−19(ωb)+26

+22(γ),

Amix
CP (Bs → ωK

0) = −40± 11(ωb)+19
−15(γ).

♣ The QCDF predictions (in percent):

Adir
CP (Bs → ρ±K∓) = (−1.5± 12.2)× 10−2,

Adir
CP (Bs → ρ0K

0) = 24.7+58.3
−56.8,

Adir
CP (Bs → ωK

0) = −43.9+69.1
−62.1.

♣ There is also a sign difference between the pQCD and QCDF predictions for

latter two neutral decay modes.
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IV. Conclusion and discussions

♣ 3®²uL�©Ù¥,·�vk�Äη′¥�Uk��fÍÜ¤©��

z§ηÚη′�k·ÜXêþ��O"éB → η(′)η(′), Bs → πη(′), ρ(π)η(′)�

PC�§�fÜ©��z�3O��¥"

♣ é�f¤©�z�O�(J§Cqõ§Ø��"¢Sþ·�y3E,Ø�

�XÛ��/O�ù«�zº

♣ éu�9η, η′0f�PCL§�©|'§pQCDnØ��QCDFnØýó�

ÎÜ�éÐ§�8c®���#¢�êâ�ÎÜ�éÐ"

Ø
B → Kη′ PC�±	§Ð�ØI�η′0f¥�fÍÜ¤©��Ï�
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♣ 3pQCDÏfz�{¥§Ä��Ñ\þ´�'0f�Å¼ê§/GÏf´

�±)Û�6O��§ù�:�,k�Ø"ÏL·��)ÛÚê�O�§

Ä�Ñ�'��[/GÏf�µ

FB→π
0,1 (0) = 0.30± 0.05, FB→K

0,1 (0) = 0.36± 0.06,

FB→η(′)

0,1 (0) = 0.30± 0.05, FBs→K
0,1 (0) = 0.28± 0.05,

AB→ρ
0 (0) = 0.37± 0.06, AB→K∗

0 (0) = 0.46± 0.07.

þã(J�8cdQCD sum rule ��{���(JÎÜ�éÐ"ù�:

A��±�w¤´épQCD Ïfz�{���|±�

♣ 3CP»��¡§pQCD�nØýó���Ñ'QCDF�nØýó���§

Ù�Ï3u�ö�r� �5
ØÓ",	§y3�nØýó��Ø�E

,'��"p��A�Ï��U¬�)���K�"
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Thanks to All !

www.njnu.edu.cn


35/42 P��i?�	�≫≪><

Backup Slides
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♣ éB → (φ, ω)η(′) ÚBs → (ρ, φ, ω)η(′), πK∗ PC��O�®²�¤§�3

���u�"

♣ éB → Kη(′) PC��­#O�®²�¤§�3����?ØÚ��u

�"

♣ ¦¯ò LO level�O�ÿÐ� NLO level"
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���OOO���������{{{

 

• È��Ïfz�YµdBauer, Stech ÚWirbel ïá��{ü�Ïfz�

Y"�T�Y�6u­�zIÝÚ�Y(scale and scheme dependent)§¿

�
r���&E§Ã{ýÿCP¶

• í2�Ïfz�Yµ­�zIÝÚ�Y�65ü$§�´Ú\Neff§ù�

þØ´Ê·�"

• BBNSÏfz�Yµ)û
­�zIÝÚ�Y�65§�´Ã{O��«

ãÚ�ÏfzPC�Ì�PCL§

• PQCD approachµÚ\SudakovÏf§?�à:1�§�±O��«ãL

§"
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SudakovÏÏÏfff

3¯K�?nL§¥§Ø=kM�f���§
��kéõ^�f��3"Ï

d§I�?1Ë�?�"

(b)(a)

(c) (d)

z��uÑÑkéê��)§ü��éê��Ü-�K§�´�^uÑÚ��

uÑ­U��ÿ§¬ÑyVéê�§·��±|^­�z+�§¦Úå5§�

�SudakovÏf"
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SudakovÏÏÏfff���JJJããã

0.2
0.4

0.6
0.8 x

1
2

3b

0
0.2
0.4
0.6
0.8

1

0.2
0.4

0.6
0.8 x

0
0.2
0.4
0.6
0.8

1

3�b �«�b ∼ bmax = 1/ΛQCD��ÿ§TÏfé�§Ä�þª?u"§=

�bO���ÿ§§´�êP~�"duÚ\kT
Ñy�SudakovÏf��^Ò

´Ø$3�b(�kT )��§�p�^§TT´Ï�ù«A5§â�y
·�|

^�6Ø5�O�"
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000fffÅÅÅ¼¼¼êêêΦM

Ê·�0fÅ¼ê£ã�´��6L§§´���(J"��|^QCD ¦Ú

5K½ö�:QCD �Ñ§�â®k¢�êâ(½Ùëê"~Xµ

F ­�I0f� ��I0fµ

ΦH(x, b) =
i√
2Nc

[(6P1γ5) + MHγ5]φH(x, b), .

ΦL(x, b) =
i√
2Nc

[
γ5 6PφA

L(x, b) + mM1
0 γ5φ

P
L (x3, b3)

+mM2
0 γ5(6 v 6 n− 1)φT

L(x, b)
]
.

F ¥þ0fµ

Φ‖
V (x, b) =

i√
6

[
MV 6εLφV (x, b)+ 6εL 6Pφt

V (x, b) + MV Iφs
V (x, b)

]
.

Ù¥φB, φLÚφVL«0fÅ¼ê�/light-cone distribution amplitude0"
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111III©©©ÙÙÙ¼¼¼êêê

éuB,K, π§·��±ÏLÙ§ÿþ'�Ð�PC�½ÑT¼ê§~XéB0

fkµ

φB(x, b) = NBx2(1− x)2 exp
[
−

M2
B x2

2ω2
b

− 1
2
(ωbb)2

]
. (18)
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0.0005

0.001

0.0015

0.002

0.0025
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F Å¼ê���Ø(½5§Ì�´dωbÚ Gegenbauer moments �Ø(½5

Úå�Ø�"

F Ã��þ(mπ
0�)ÚPC~ê�5�Ø�"

F CKMÝ
��Ø(½5§α = 100◦ ± 20◦¶

F NLO p�?���z¶"��p�^��z;

F η′0f¥�U��f¤©��z"
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