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Table: B̄0
s → π+π−PC�©|' (ü µ10−6)"

2003[1] 2005[2] ∼ 2006[3] 2014[4] ∼ 2015[5] 2021[6] ∼

Th 0.024+0.165
−0.024 0.057+0.18

−0.16 0.61± 0.70 0.798± 0.092

Exp[7] − < 1.36 0.73± 0.14 0.70± 0.09
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Heff = GF√
2
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2 (µ)]

−VtbV
∗
tq[
∑10

i=3 Ci (µ)Oi (µ)]}+ h.c, (1)

Ù¥ q = d ½ s§h.c L«���Ý

3IO�.µee§Bs 0f�üN��PC�Ì��µ

A (Bs → M1M2) = 〈M1M2 |Heff |Bs〉 =
GF√

2

∑
i

ViCi (µ)〈M1M2 |Oi (µ)|Bs〉 (2)
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〈M1M2|Oi |B̄0
s 〉∝

∫
dx1dx2dx3db1db2db3Ci (ti )Hi (x1, x2, x3, b1, b2, b3)

ΦBs (x1, b1) e−SBs ΦM1 (x2, b2) e−SM1 ΦM2 (x3, b3) e−SM2 .

Ù¥ xi ´d§��p�Äþ©ê§ bi ´§�î�Äþ kT ��ÝCþ"
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〈 0 | q̄α(z) bβ(0) | B̄0
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4
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{(
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2
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Y. Yang, L. Lang, X. Zhao, et al. Phys. Rev. D 103, 056006 (2021).

Ù¥§φB1 = φ+
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ω4

B

m4
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2
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√
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mBs√
2ωB
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mBs√
2ωB

,
xmBs√

2ωB
)

+[1 + (
x̄mBs√

2ωB
)2]exp[−(
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2ωBs

)2]− exp(−
m2

Bs
2ωB

)}, (5)
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B =
τBs

16π
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m2

Bs
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|A(B0
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�Y�£S1¤µ� ωB = 0.45 GeV §µM = 1.7 GeV� PDGêâ¶

�Y�£S2¤µ� ωB = 0.43 GeV §µM = 1.6 GeV� Belleêâ¶

�Yn£S3¤µ� ωB = 0.41 GeV§µM = 1.5 GeV� BaBarêâ"
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Table: B̄0
s → PP PC�©|'" (ü µ10−6)"

mode B̄0
s → π−K+ B̄0

s → K−K+ B̄0
s → K 0K̄ 0

PDG 5.7± 0.6 25.9± 1.7 20± 6

S1 φB1 + φB2 5.96+0.25+0.33
−0.19−0.26 21.53+2.53+4.87

−2.21−3.82 20.37+3.54+4.19
−2.42−3.41

φB1 7.54+0.51+0.64
−0.40−0.32 13.88+1.97+2.62

−3.15−2.33 15.72+2.85+4.12
−1.92−3.54

BaBar 5.6± 0.6 23.7± 1.6 19.6+6.2
−5.6

S2 φB1 + φB2 5.82+0.22+0.30
−0.13−0.25 22.37+1.89+2.50

−3.07−2.11 20.16+3.17+4.12
−2.07−3.15

φB1 7.21+0.40+0.51
−0.37−0.42 14.28+2.14+2.78

−3.22−2.46 15.66+3.16+3.72
−2.21−3.05

Belle < 26 35.0+10
−9 19.6+5.8

−5.1

S3 φB1 + φB2 6.02+0.15+0.22
−0.13−0.16 21.78+2.38+3.71

−3.77−2.95 19.97+3.06+4.03
−2.25−3.48

φB1 7.60+0.38+0.42
−0.24−0.46 13.94+2.03+2.55

−3.07−2.31 15.47+3.02+3.28
−2.12−3.00
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Table: B̄0
s → PP PC��� CP»�£Cf¤�O��(ü µ10−2)" ωB � 0.45 GeV§�
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Mode φB1 φB1 + φB2 PQCDLOPQCDNLO QCDF SCET

B̄0
s → π−K+ 22.7+3.8

−2.4 23.5+4.6
−4.1 24.1+6.1

−4.9 38.7+6.3
−5.9 −6.7+16.2

−15.8 20+25
−25

B̄0
s → π0K 0 48.6+4.6

−4.9 76.8+4.1
−5.3 59.4+8.2

−12.9 83.0+7.4
−7.3 41.6+62.3

−57.1 76+45
−45

B̄0
s → K−K+−24.2+4.7

−2.9 −12.8+2.1
−1.3 −23.3+5.1

−4.6 −16.4+0.7
−0.7 4.1+10.6

−11.2 −6+8
−8

B̄0
s → K 0K̄ 0 0.1+0.1

−0.1 0.4+0.2
−0.2 0 −0.7+0.1

−0.1 0.9+0.3
−0.4 < 10

B̄0
s → π+π− −1.1+0.9

−0.7 −0.5+0.8
−1.1 −1.2+1.2

−1.3 0.2+2.0
−1.5 0 )

B̄0
s → π0π0 −0.5+0.4

−0.5 −0.3+0.1
−0.1 −1.2+1.2

−1.2 0.2+0.1
−1.5 0 )

15 / 19



Outline

ê�(J�©Û

Table: B̄0
s → PV PCL§�©|'§ (ü µ10−6)"

mode B̄0
s → ρ−K+ B̄0

s → K∗−K+ B̄0
s → K∗+K− B̄0

s → π−K∗+ B̄0
s → π0K∗0

S1φB1 + φB2 16.19+1.42+2.44
−1.25−0.73 7.32+0.81+1.16

−0.93−1.29 5.46+0.53+1.05
−1.10−1.14 3.83+0.62+1.03

−0.98−0.39 0.21+0.01+0.03
−0.02−0.01

φB1 18.27+1.56+2.49
−1.17−2.34 5.88+0.62+1.02

−1.04−0.51 4.62+0.47+1.03
−1.00−0.69 6.27+1.23+1.61

−1.34−1.12 0.08+0.004+0.069
−0.003−0.024

S2φB1 + φB2 15.69+1.21+2.35
−1.16−0.67 7.47+0.97+1.33

−1.02−1.31 5.53+0.67+1.41
−1.12−1.17 3.95+0.80+1.13

−1.04−0.42 0.22+0.01+0.02
−0.02−0.01

φB1 17.93+1.45+2.28
−1.13−2.24 5.96+0.72+1.10

−1.12−0.64 4.71+0.51+1.22
−1.06−0.83 6.32+1.32+1.70

−1.44−1.19 0.08+0.004+0.056
−0.003−0.024

S3φB1 + φB2 15.58+1.18+2.27
−1.12−0.63 7.50+0.81+1.16

−0.93−1.29 5.66+0.72+1.34
−1.10−1.14 3.91+0.76+1.08

−1.02−0.43 0.20+0.01+0.02
−0.02−0.01

φB1 17.82+1.38+2.32
−1.11−2.20 6.07+0.62+1.02

−1.04−0.51 4.94+0.54+1.13
−1.08−0.79 6.30+1.25+1.68

−1.38−1.17 0.08+0.003+0.060
−0.003−0.025
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Table: B̄0
s → PV PC��� CP»�£Cf¤�O��(ü µ10−2)" ωB � 0.45 GeV§�
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mode B̄0
s → ρ−K+ B̄0

s → K∗−K+ B̄0
s → K∗+K− B̄0

s → π−K∗+ B̄0
s → π0K∗0

QCDF −1.5 2.2 -3.1 0.6 -45.7

PQCDLO 14.2+3.5
−5.6 −36.6+3.8

−4.3 55.3+10.8
−11.2 −19.0+3.7

−5.6 −47.1+36.4
−31.8

φB1 + φB2 10.9+2.3
−2.6 −20.7+4.5

−4.1 44.6+6.8
−5.9 −11.7+1.4

−2.8 18.8+3.7
−3.3

φB1 16.0+3.6
−4.0 −33.6+5.0

−3.7 49.8+6.3
−4.7 −16.4+3.3

−4.2 −17.3+2.4
−3.0
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(1) lù
©|'�¢�êâ5w§φB2 éù
PC���z´Ün�§ù�y²
 φB2

�?���´�(�"

(2) φB2 Ü©é/GÏf��z3 17.5% ∼ 20%�m§3O��´ØU�´�Ñ�"

(3) φB2 ¬K�Ü©PC���� CP»�"
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