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I. 000���

♣ IO�.(SM)

• f!>!rn«�p�^

• f>Ú��.+þfÚÄåÆ

♣ BÔn

• u�SM§�yQCD§ïÄCPV±9&ÏNP

• B0fó�

• B0ffPCÉr�p�^K�'��
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♣ þfÚÄåÆ(QCD)

r�p�^nØ

§�Ú�fm�p�^(r�p�^)

§�Ú�fm�ÍÜ~êαs(Q2) éê.~�
ü5µ

• �6

• ��6

Ïd<�Ø�Ø/Ïu���.
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♣ B0ffPC

ïÄB0ffPC§��'���(J´rfÝ
��O�§8cÌ�kA«

�{µ

• Bauer�<JÑ�È�Ïfz�Y(NFA)

• Ali�<JÑ�í2Ïfz�Y(GFA)

• dBeneke�<JÑ�BBNSÏfz�{

• do���<ïá�pQCD�{

• Stewart�<JÑ�SCET�{
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II. nnnØØØµµµeeeÚÚÚ)))ÛÛÛOOO���

♣ $Uk�M�î
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?ÛPCL§�k�M�îÑ�±L«�½�o§��Î��5S\

Heff =
GF√

2

∑
i

VCKMCi(µ)Qq
i (µ) + h.c. (1)

Ci ¡�WilsonXê

Qi´½�k��Î:

• 6–6�Î(current–current)

Qu
1 = (ūαbα)V−A(q̄βuβ)V−A, Qc

1 = (c̄αbα)V−A(q̄βcβ)V−A, (2)

Qu
2 = (ūαbβ)V−A(q̄βuα)V−A, Qc

2 = (c̄αbβ)V−A(q̄βcα)V−A, (3)

Ù¥α!β´SU(3)3ôÚ�I"
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• QCDè��Î(QCD penguins)

Q3 = (q̄αbα)V−A

∑
q′

(q̄′βq′β)V−A, Q4 = (q̄βbα)V−A

∑
q′

(q̄′αq′β)V−A, (4)

Q5 = (q̄αbα)V−A

∑
q′

(q̄′βq′β)V +A, Q6 = (q̄βbα)V−A

∑
q′

(q̄′αq′β)V +A, (5)

• f>è��Î(electroweak penguins)

Q7 =
3
2
(q̄αbα)V−A

∑
q′

eq′(q̄′βq′β)V +A, Q8 =
3
2
(q̄βbα)V−A

∑
q′

eq′(q̄′αq′β)V +A(6)

Q9 =
3
2
(q̄αbα)V−A

∑
q′

eq′(q̄′βq′β)V−A, Q10 =
3
2
(q̄βbα)V−A

∑
q′

eq′(q̄′αq′β)V−A(7)
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• ^è��Î(magnetic penguins)

Q7γ =
e

8π2
mbq̄ασµν(1 + γ5)bαFµν , Q8g =

g

8π2
mbq̄ασµν(1 + γ5)taαβbβGa

µν (8)

♣ rfÝ
�O�

3IO�.nØ�µee§B0f�üNPC�Ì�±�¤µ

A(B → M1M2) =
GF√

2

∑
i

CiVi〈M1M2|Oi|B〉 (9)
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• NFA:

< P1 P2|Heff |B > = < P1|jµ|0 >< P2|jµ|B >, (10)

jµ´6�Î"·�½Âµ

〈P (p)|q̄γµLq′|0〉 = ifP pµ, (11)

〈P1(p1)|q̄γµLb|B(pB)〉 =
[
(pB + p1)µ −

m2
B −m2

1

q2
qµ

]
F1(q2)+

m2
B −m2

1

q2
qµF0(q2)

(12)
Ù¥§q = pB − p1§p1´�I0fP1���Äþ"

www.njnu.edu.cn


11/41 P��i?�	�≫≪><

• GFA:

〈Qi(µ)〉 =
[
1 +

αs

4π
m̂s(µ) +

αem

4π
m̂em(µ)

]
〈Qi〉tree (13)

Ù¥m̂s(µ)±9m̂em(µ)Ú�z�Y±9IÝk'"�
Ö��Ïfz�5�
�z§Ú\
��½öõ�N eff

c ù�Cþ"N eff
c ØÊ·"

• QCDF:

l�6QCD�Ä��nÑu"

��6µLCWF§form factor

+Þ�µNFA��z

�«ã!�Ïfz�uÑ?nØÐ

• pQCD�{

/GÏf�QCDL§�6��"

SudakovÏf?�
à:1�§;�ù	uÑ"

�«ã��z��"
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♣ �6QCD�{

8§��Î(8§�k�nØ)

Amp ∼
∫

d4k1d
4k2d

4k3 Tr[C(t)ΦB(k1)Φπ(k2)Φη(′)(k3)H(k1, k2, k3, t)]exp[−S(t)]

(14)

• H(k1, k2, k3, t)MØÜ©

• C(t)o§��Î�k�nØ
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• îÄþkT�Ú\

1
x2

2x3M4
B

→ 1
(x2M2

B + k2
3T )(x2x3M2

B + (k1T + k3T )2)
(15)

• Sudakov/GÏf exp[−S(t)]
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1

ã 1: Sudakov Ïf�Jã
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• K�¦ÚSt(x)

St(x) =
21+2cΓ(3/2 + c)√

πΓ(1 + c)
[x(1− x)]c, c = 0.3 (16)

• 0f1IÅ¼ê

ΦB(x, b) =
i√
2Nc

(p/B + mB)γ5φB(x, b), (17)

Φπ(x, b) =
iγ5√
2Nc

[
6PφA

π (x, b) + m0πφP
π (x, b) + ξm0π(6 v 6 n− 1)φT

π (x, b)
]

(18)

Φη(x, b) =
iγ5√
2Nc

[
6PφA

η (x, b) + mη
0φ

P
η (x, b) + ξmη

0(6 v 6 n− 1)φT
η (x, b)

]
(19)
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♣ H(t)�6QCDO�

ã 2: ã(a) Ú(b)´B → π�[��ÏfzÜ©

Feπ = 8πCF m4
B

∫ 1

0
dx1dx3

∫ ∞

0
b1db1b3db3 φB(x1, b1)

×
{[

(1 + x3)φπ(x3, b3) + (1− 2x3)rπ(φp
π(x3, b3) + φt

π(x3, b3))
]

×αs(t1e) he(x1, x3, b1, b3) exp[−Sab(t1e)]

+2rπφp
π(x3, b3)αs(t2e)he(x3, x1, b3, b1) exp[−Sab(t2e)]

}
,

ùprπ = mπ
0/mB; ¼êhe!UIt

1(2)
e �ë� NPB 738(2006)243-268"
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�ÄÑB → π�/GÏf:

M = −i(m2
B −m2

π)fηF0(B → π) (20)

FP1
eπ = −Feπ (21)

FP2
eπ = −16πCF m4

Brπ

∫ 1

0
dx1dx3

∫ ∞

0
b1db1b3db3 φB(x1, b1)

×
{[

φπ(x3, b3) + rπ((2 + x3)φP
π (x3, b3)− x3φ

t
π(x3, b3)

]
×αs(t1e)he(x1, x3, b1, b3) exp[−Sab(t1e)]

+
[
x1φπ(x3, b3)− 2(x1 − 1)rπφP

π (x3, b3)
]

×αs(t2e)he(x3, x1, b3, b1) exp[−Sab(t2e)]
}
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ã 3: ã(c) Ú(d)´�*ö§���ÏfzÜ©

Meπ =
16
√

6
3

πCF m4
B

∫ 1

0
dx1dx2 dx3

∫ ∞

0
b1db1b2db2 φB(x1, b1)φη(x2, b2)

×x3

[
2rπφt

π(x3, b2)− φπ(x3, b2)
]

×αs(tf )hf (x1, x2, x3, b1, b2) exp[−Scd(tf )]

MP1
eπ = 0,

MP2
eπ = −Meπ
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ã 4: ã(e) Ú(f)´�«��ÏfzÜ©

FP1
aπ = Faπ = 8πCF m4

B

∫ 1

0
dx2 dx3

∫ ∞

0
b2db2b3db3 {[x3φπ(x3, b3)φη(x2, b2)

+2rηrπ((x3 + 1)φP
π (x3, b3) + (x3 − 1)φt

π(x3, b3))φP
η (x2, b2)

]
×αs(t3e)ha(x2, x3, b2, b3) exp[−Sgh(t3e)]

− [x2φπ(x3, b3)φη(x2, b2)

+2rηrπφP
π (x3, b3)((x2 + 1)φP

η (x2, b2) + (x2 − 1)φt
η(x2, b2))

]
×αs(t4e)ha(x3, x2, b3, b2) exp[−Sgh(t4e)]

}
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FP2
aπ = 16πCF m4

B

∫ 1

0
dx2 dx3

∫ ∞

0
b2db2b3db3

·
{[

x3rπ(φP
π (x3, b3)− φt

π(x3, b3))φη(x2, b2) + 2rηφπ(x3, b3)φP
η (x2, b2)

]
×αs(t3e)ha(x2, x3, b2, b3) exp[−Sgh(t3e)]

+
[
2rπφP

π (x3, b3)φη(x2, b2) + x2rη(φP
η (x2, b2)− φt

η(x2, b2))φπ(x3, b3)
]

×αs(t4e)ha(x3, x2, b3, b2) exp[−Sgh(t4e)]
}

Maπ =
16
√

6
3

πCF m4
B

∫ 1

0
dx1dx2 dx3

∫ ∞

0
b1db1b2db2 φB(x1, b1)

×{−{x2φπ(x3, b2)φη(x2, b2)

+rπrη

[
(x2 + x3 + 2)φP

η (x2, b2) + (x2 − x3)φt
η(x2, b2)

]
φP

π (x3, b2)

+
[
(x2 − x3)φP

π (x3, b2) + (x2 + x3 − 2)φt
η(x2, b2)

]
φt

π(x3, b2)
}

×αs(t3f )h3
f (x1, x2, x3, b1, b2) exp[−Sef (t3f )] + {x3φπ(x3, b2)φη(x2, b2)

−rπrη

[
φP

π (x3, b2)
[
−(x2 + x3)φP

η (x2, b2) + (x2 − x3)φt
η(x2, b2)

]
−φt

π(x3, b2)
[
(x3 − x2)φP

η (x2, b2) + (x2 + x3)φt
η(x2, b2)

]]}
×αs(t4f )h4

f (x1, x2, x3, b1, b2) exp[−Sef (t4f )]
}
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ã 5: ã(g) Ú(h)´�«��ÏfzÜ©

MP1
aπ =

16
√

6
3

πCF m4
B

∫ 1

0
dx1dx2 dx3

∫ ∞

0
b1db1b2db2 φB(x1, b1)

×
{[

(x3 − 2)rπφη(x2, b2)(φP
π (x3, b2) + φt

π(x3, b2))

−(x2 − 2)rηφπ(x3, b2)(φP
η (x2, b2) + φt

η(x2, b2))
]

·αs(t3f )h3
f (x1, x2, x3, b1, b2) exp[−Sef (t3f )]

−
[
x3rπφη(x2, b2)(φP

π (x3, b2) + φt
π(x3, b2))

−x2rηφπ(x3, b2)(φP
η (x2, b2) + φt

η(x2, b2))
]

·αs(t4f )h4
f (x1, x2, x3, b1, b2) exp[−Sef (t4f )]

}
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MP2
aπ =

16
√

6
3

πCF m4
B

∫ 1

0
dx1dx2 dx3

∫ ∞

0
b1db1b2db2 φB(x1, b1)

×
{[

x3φπ(x3, b2)φη(x2, b2) + rπrη(φP
π (x3, b2)((2 + x2 + x3)φP

η (x2, b2)

−(x2 − x3)φt
η) + φt

π(−(x2 − x3)φP
η + (−2 + x2 + x3)φt

η))
]

·αs(t3f )h3
f (x1, x2, x3, b1, b2) exp[−Sef (t3f )]

+
[
−x2φπ(x3, b2)φη(x2, b2)− rπrη((x2 + x3)φP

η (x2, b2)

−(x2 − x3)φt
η(x2, b2)φP

π (x3, b2)

+((x3 − x2)φP
η (x2, b2)− (x2 + x3)φt

η(x2, b2))φt
π(x3, b2))

]
·αs(t4f )h4

f (x1, x2, x3, b1, b2) exp[−Sef (t4f )]
}
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��πÚη(′)� �§#��ÌL�ªµ

φπ → φη, φP
π → φP

η , φt
π → φt

η, rπ → rη. (22)

b → η(′)�/GÏf��±O�

• ηÚη′�·Ü: η

η′

 =

 cos θp − sin θp

sin θp cos θp

  η8

η1

 , (23)

with

η8 =
1√
6

(
uū + dd̄− 2ss̄

)
,

η1 =
1√
3

(
uū + dd̄ + ss̄

)
− 17◦ ≤ θp ≤ −10◦
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o��ÌL�ªAT�

M(π
+

η) =
1
√

3
Feπ

{[
ξu

(
C1 +

1

3
C2

)

−ξt

( 7

3
C3 +

5

3
C4 − 2C5 −

2

3
C6 −

1

2
C7 −

1

6
C8 +

1

3
C9 −

1

3
C10

)]
f

d
η F1(θp)

− ξt

(
C3 +

1

3
C4 − C5 −

1

3
C6 +

1

2
C7 +

1

6
C8 −

1

2
C9 −

1

6
C10

)
f

s
ηF2(θp)

}

−F
P2
eπ ξt

( 1

3
C5 + C6 −

1

6
C7 −

1

2
C8

)
f

d
η F1(θp)

+Meπ

{[
ξuC2 − ξt ·

(
C3 + 2C4 −

1

2
C9 +

1

2
C10

)]
F1(θp)

−ξt

(
C4 −

1

2
C10

)
F2(θp)

}

−M
P2
eπ ξt

[(
2C6 +

1

2
C8

)
F1(θp) +

(
C6 −

1

2
C8

)
F2(θp)

]

+ (Maπ + Me + Ma) [ξuC1 − ξt(C3 + C9)] F1(θp)

−
(

M
P1
aπ + M

P1
a

)
ξt (C5 + C7) · F1(θp)

+
(

F
P2
aπ + F

P2
e + F

P2
a

)
(−ξt)

(
C6 + C8 +

1

3
C5 +

1

3
C7

)
F1(θp)

+Fe ·
{[

ξu

( 1

3
C1 + C2

)
− ξt

( 1

3
C3 + C4 +

1

3
C9 + C10

)]
F1(θp)

}
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√
6M(π

0
η) = Fe

[
ξu

(
C1 +

1

3
C2

)
− ξt

(
−

1

3
C3 − C4 −

3

2
C7 −

1

2
C8 +

5

3
C9 + C10

)]
F1(θp)

−Feπ

[
ξu

(
C1 +

1

3
C2

)
· f

d
η F1(θp)

−ξt

( 7

3
C3 +

5

3
C4 − 2C5 −

2

3
C6 −

1

2
C7 −

1

6
C8 +

1

3
C9 −

1

3
C10

)
· f

d
η F1(θp)

−ξt

(
C3 +

1

3
C4 − C5 −

1

3
C6 +

1

2
C7 +

1

6
C8 −

1

2
C9 −

1

6
C10

)
· f

s
ηF2(θp)

]

−Meπ

{[
ξuC2 − ξt

(
C3 + 2C4 −

1

2
C9 +

1

2
C10

)]
· F1(θp)

−ξt

(
C4 −

1

2
C10

)
F2(θp)

}

−M
P2
eπ

[
−ξt

(
2C6 +

1

2
C8

)
F1(θp) − ξt

(
C6 −

1

2
C8

)
F2(θp)

]

−(F
P2
aπ + F

P2
a + F

P2
e )

[
−ξt

(
C6 +

1

3
C5 −

1

2
C8 −

1

6
C7

)]
· F1(θp)

+ (Maπ + Ma + Me)
[
ξuC2 − ξt

(
−C3 +

1

2
C9 +

3

2
C10

)]
F1(θp)

+
(

M
P1
a + M

P1
aπ

)
ξt

(
C5 −

1

2
C7

)
F1(θp)

−
3

2

(
M

P2
aπ + M

P2
a + M

P2
e

)
ξtC8F1(θp) + F

P2
eπ ξt

( 1

3
C5 + C6 −

1

6
C7 −

1

2
C8

)
F1(θp)
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Ù¥§ξu = V ∗
ubVud, ξt = V ∗

tbVtd, �k

F1(θp) = − sin θp + cos θp/
√

2,

F2(θp) = − sin θp −
√

2 cos θp, (24)

´·ÜÏf

fd
η , fs

η −→ fd
η′ , fs

η′ ,

F1(θp) −→ F ′
1(θp) = cos θp +

sin θp√
2

,

F2(θp) −→ F ′
2(θp) = cos θp −

√
2 sin θp. (25)

��Äη′�U�3��f¤©"
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III. êêê���(((JJJ999©©©ÛÛÛ

M = V ∗
ubVudT − V ∗

tbVtdP = V ∗
ubVudT

[
1 + zei(α+δ)

]
, (26)

Ù¥§

• z =
∣∣∣ V ∗

tbVtd

V ∗
ubVud

∣∣∣ ∣∣P
T

∣∣´è�ãÚäã�z�'Ç
• α = arg

[
− VtdV ∗

tb
VudV ∗

ub

]
�Lf� (N�n�/����)

• δ´äãTÚè�ãP��é� "

zÚδ �±^pQCD�{O���:

z(π+η) = 0.33, δ(π+η) = −136◦,

z(π+η′) = 0.25, δ(π+η′) = −130◦.
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M = VubV
∗
udT − VtbV

∗
tdP = VubV

∗
udT

[
1 + zei(−α+δ)

]
.

B0 → πη(′)�CP²þ©|'´§

Br = (|M|2 + |M|2)/2 = |VubV
∗
udT |

2 [
1 + 2z cos α cos δ + z2

]
,

0 3 0 6 0 9 0 1 2 0 1 5 0 1 8 00

2

4

6

8

 

 

Br
 �π

+ η�
 �1

0-6 �

a  ( d e g )

e x p

0 3 0 6 0 9 0 1 2 0 1 5 0 1 8 00 . 0

1 . 2

2 . 4

3 . 6

4 . 8

 

 

Br
 �π

+ η’�
 �1

0-6 �
a  � d e g �

e x p

ã 6: �mπ
0 = 1.4 GeV§θp = −17◦�§B+ → π+η(′)PC©|'(ü

 µ10−6)§©O3ωb = 0.36 GeV (:�), 0.40 GeV (¢�)Ú0.44 GeV(:
y�)��α�Cz�"ÒK«�´¢���
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0 = 1.3 GeV(:�), 1.4 GeV (¢�) Ú1.5 GeV (:y�)��α�
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Br
 �π

0 η,π
0 η’�

 �1
0-6 �

a  � d e g �
ã 8: �mπ

0 = 1.4 GeV, θp = −17◦, ωb = 0.40 GeV �§π0η (¢�) Úπ0η′ (:
�)PC©|'(ü µ10−6)�α�Cz�

QCDÏfz�nØýó:

Br( B+ → π+η) =
(
4.7+2.7

−2.3

)
× 10−6,

Br( B+ → π+η′) =
(
3.1+1.9

−1.7

)
× 10−6,

Br( B0 → π0η) =
(
0.28+0.48

−0.28

)
× 10−6,

Br( B0 → π0η′) =
(
0.17+0.33

−0.17

)
× 10−6,
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pQCDe©|'§3θp = −17◦�§

Br( B+ → π+η) =
[
4.1+1.3

−0.9(ωb)+0.4
−0.3(m

π
0 )+0.6
−0.5(α)

]
× 10−6,

Br( B+ → π+η′) =
[
2.4+0.8

−0.5(ωb)± 0.2(mπ
0 )± 0.3(α)

]
× 10−6,

Br( B0 → π0η) =
[
0.23+0.04

−0.03(ωb)+0.04
−0.03(m

π
0 )± 0.05(α)

]
× 10−6,

Br( B0 → π0η′) =
[
0.19± 0.02(ωb)± 0.03(mπ

0 )+0.04
−0.05(α)

]
× 10−6,

�θp = −10◦�§

Br( B+ → π+η) =
[
3.3+1.0

−0.8(ωb)± 0.3(mπ
0 )± 0.4(α)

]
× 10−6,

Br( B+ → π+η′) =
[
3.2+1.1

−0.7(ωb)± 0.3(mπ
0 )± 0.4(α)

]
× 10−6,

Br( B0 → π0η) =
[
0.17± 0.02(ωb)± 0.02(mπ

0 )+0.03
−0.04(α)

]
)× 10−6,

Br( B0 → π0η′) =
[
0.28+0.04

−0.02(ωb)± 0.04(mπ
0 )± 0.05(α)

]
× 10−6,
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��CP»�ACPµ

Adir
CP =

|M|2 − |M|2

|M|2 + |M|2
=

2z sinα sin δ

1 + 2z cos α cos δ + z2
, (27)
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ã 9: B+ → π+η (¢�) ÚB+ → π+η′ (:�)PC���CP»�(z©')

�α�Cz�"
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pQCD(Jµ

Adir
CP (B± → π±η) =

(
−37+8

−6(α)± 4(ωb)+0
−1(m

π
0 )

)
× 10−2, (28)

Adir
CP (B± → π±η′) =

(
−33+6

−4(α)+4
−6(ωb)+0

−2(m
π
0 )

)
× 10−2, (29)

O\
�«Ñ\ëê�default values§3QCDFÏfz�{e�Ñ��CP»

�Adir
CP (B → π±η(′))�(Jµ

Adir
CP (B± → π±η) =

(
−14.9+4.9 +8.3 +1.3 +17.4

−5.4 −7.4 −0.8 −17.3

)
× 10−2, (30)

Adir
CP (B± → π±η′) =

(
−8.6+2.8 +10.5 +0.7 +20.4

−3.1 −9.0 −0.7 −20.4

)
× 10−2, (31)

æ^“set S4”Ñ\ëê,QCDF�nØ¥%�ÒÓ��Ò
µ

Adir
CP (B± → π±η) = 5.6× 10−2, (32)

Adir
CP (B± → π±η′) = 11.1× 10−2. (33)
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B00f

ACP ≡
Γ

(
B0

d(∆t) → fCP

)
− Γ

(
B0

d(∆t) → fCP

)
Γ

(
B0

d(∆t) → fCP

)
+ Γ

(
B0

d(∆t) → fCP

)
= Adir

CP cos(∆m∆t) + Amix
CP sin(∆m∆t), (34)

Adir
CP =

|λCP |2 − 1
1 + |λCP |2

, Amix
CP =

2Im(λCP )
1 + |λCP |2

, (35)

Ù¥§CP»��ëêλCP �µ

λCP =
V ∗

tbVtd〈π0η(′)|Heff |B
0〉

VtbV
∗
td〈π0η(′)|Heff |B0〉

= e2iα 1 + zei(δ−α)

1 + zei(δ+α)
. (36)

z Úδ ´���§K�¦Ñ��Ú·ÜCP»�§Adir
CP!Amix

CP "
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CP (z

©')�α��Cz'X

www.njnu.edu.cn


35/41 P��i?�	�≫≪><

Adir
CP (B0 → π0η) =

(
−42+9

−12(α)+3
−2(ωb)+1

−3(m
π
0 )

)
× 10−2, (37)

Adir
CP (B0 → π0η′) =

(
−36+10

−9 (α)+2
−1(ωb)+2

−3(m
π
0 )

)
× 10−2, (38)

Amix
CP (B0 → π0η) =

(
67+0
−9(α)+5

−6(ωb)+1
−2(m

π
0 )

)
× 10−2, (39)

Amix
CP (B0 → π0η′) =

(
67+0
−9(α)+4

−6(ωb)+1
−3(m

π
0 )

)
× 10−2, (40)

Ì�Ø�5guωb = 0.4 ± 0.05 GeV, mπ
0 = 1.4 ± 0.1 GeV Úα = 100◦ ± 20◦�

Cz"

�
��e'�§·�2wwQCDÏfzO�Adir
CP (B0 → π0η(′))���µ

Adir
CP (B0 → π0η) =

(
−17.9+5.2 +7.9 +1.2 +33.4

−4.1 −14.1 −1.4 −32.9

)
× 10−2, (41)

Adir
CP (B0 → π0η′) =

(
−19.2+5.5 +7.7 +4.1 +35.7

−4.3 −7.8 −3.3 −35.8

)
× 10−2, (42)
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·�é�mCþt¦È©§Ò�±��B0 → π0η(′)PC�o�CP»�µ

ACP =
1

1 + x2
Adir

CP +
x

1 + x2
Amix

CP , (43)

ùp§dB0−B
0
·Ü�)�x = ∆m/Γ = 0.771"ã11¤«�©O´B0 → π0η

(¢�) ÚB0 → π0η′ (:�)�oCP»�ACP �α�Cz�"ê�(J�µ

Atot
CP (B0 → π0η) =

(
+3.7+3.5

−7.3(α)+4.6
−3.9(ωb)+0.3

−1.0(m
π
0 )

)
× 10−2, (44)

Atot
CP (B0 → π0η′) =

(
+7.7+1.9

−5.1(α)+0.3
−0.8(ωb)+1.9

−5.1(m
π
0 )

)
× 10−2. (45)
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♣ η′�U�f¤©��A

c¡·�O�B → πη′PC��ÿ¿��Ädη′¥�U�f�¤©¤Ú\�©

|'ÚCP»���"η′PC�ÌM′ ¥¹kd�f¤©Ú\�#�Ì"ùÜ©

#�Ìéη′¥�éAqq̄(q = u, d, s)¤©��Ì�U��§�U��"ù���

©|'��A�O\Ú~�"

lO�(J�±wÑ^pQCDO�Br(B+ → π+η′)�(JÚÿþ�§31�IO

 ���SÎÜ�éÐ"�§éB → ρη(′)�©|'ýóÚ¢�êâpÝ�

�"Ïd§·�@�η′¥�f·Ü�ATé�§¿Ø�±c`�@o�"

�uB → πη′PC¥�CP»�§η′¥�f¤©é§��z�p��"
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VI. ooo(((ÚÚÚÐÐÐ"""

pQCD�{�Ì�Ø�5µ

• 0fÅ¼ê

• Ã�OrÏf

• PC~ê

• p�?�

pQCD�{�`:µ

• ��Ú\îÄþ§kSudakovØ$§Ãà:uÑ

• /GÏf��

• UO��Ïfzã§�«ã��z
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(Jo(

/GÏf3pQCDeO�µFB→π
0,1 (0) = 0.30, FB→η

0,1 (0) = 0.15,FB→η′

0,1 (0) = 0.14

©|'�nØýóµB+0f∼ O(10−6) §B00f∼ O(10−7)

��Úm�CP»��nØýó'��§o�CP»�33% ∼ 8%

ÏLnØýóÚ¢�êâ'�·�@�η′¥�f·Ü�ATé�§¿Ø�±c

`�@o�

UY�ó�

nØ���I?�Ú�õ§�«nØ�m�©Ük�)û

V�ã�O�
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