
4/19/2016

Reference = AAD 15CH; PL B751 63
Verifier code = ATLAS

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis co-
ordinator, who then distributes them to the appropriate
people. Please tell us if we should send the verifications
for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Marumi Kado

EMAIL: kado@lal.in2p3.fr

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM BARYONSBOTTOM BARYONSBOTTOM BARYONSBOTTOM BARYONS NODE=BXXX045

(B = −1)(B = −1)(B = −1)(B = −1)

Λ0
b = ud b, Ξ 0

b = u s b, Ξ−
b

= d s b, Ω−
b

= s s b NODE=BXXX045

NODE=S040

Λ0
b

I (JP ) = 0(1
2
+) Status: ∗∗∗

In the quark model, a Λ
0
b is an isospin-0 ud b state. The lowest Λ

0
b NODE=S040

ought to have J
P = 1/2+. None of I, J, or P have actually been

measured.

Λ0
b BRANCHING RATIOSΛ0
b BRANCHING RATIOSΛ0
b BRANCHING RATIOSΛ0
b BRANCHING RATIOS

NODE=S040215

Γ
(

ψ(2S)Λ
)

/Γ
(

J/ψ(1S)Λ
)

Γ3/Γ2Γ
(

ψ(2S)Λ
)

/Γ
(

J/ψ(1S)Λ
)

Γ3/Γ2Γ
(

ψ(2S)Λ
)

/Γ
(

J/ψ(1S)Λ
)

Γ3/Γ2Γ
(

ψ(2S)Λ
)

/Γ
(

J/ψ(1S)Λ
)

Γ3/Γ2 NODE=S040R31
NODE=S040R31VALUE DOCUMENT ID TECN COMMENT

YOUR DATA 0.50±0.03±0.020.50±0.03±0.020.50±0.03±0.020.50±0.03±0.02 1 AAD 15CH ATLS pp at 8 TeV

1AAD 15CH uses B(J/ψ → µ+µ−) = (5.961 ± 0.033) × 10−2 (PDG 14). AndYOUR NOTE NODE=S040R31;LINKAGE=A
B(ψ(2S) → µ+µ−) = (7.89 ± 0.17) × 10−3 (PDG 14) is used assuming lepton
universality.

Λ0
b REFERENCESΛ0
b REFERENCESΛ0
b REFERENCESΛ0
b REFERENCES

NODE=S040

YOUR PAPER REFID=56932AAD 15CH PL B751 63 G. Aad et al. (ATLAS Collab.)
REFID=55687PDG 14 CPC 38 070001 K. Olive et al. (PDG Collab.)



4/19/2016

Reference = AAD 15CM; PRL 115 262001
Verifier code = ATLAS

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Marumi Kado

EMAIL: kado@lal.in2p3.fr

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

B±/B0/B0
s/b-baryon ADMIXTURE

NODE=S051

B±/B0/B0
s/b-baryon ADMIXTURE BRANCHING RATIOSB±/B0/B0
s/b-baryon ADMIXTURE BRANCHING RATIOSB±/B0/B0
s/b-baryon ADMIXTURE BRANCHING RATIOSB±/B0/B0
s/b-baryon ADMIXTURE BRANCHING RATIOS

NODE=S051215

Γ
(

B0
s

)

/Γ
(

B0
)

Γ3/Γ2Γ
(

B0
s

)

/Γ
(

B0
)

Γ3/Γ2Γ
(

B0
s

)

/Γ
(

B0
)

Γ3/Γ2Γ
(

B0
s

)

/Γ
(

B0
)

Γ3/Γ2 NODE=S051R01
NODE=S051R01VALUE DOCUMENT ID TECN COMMENT

0.260±0.015 OUR EVALUATION0.260±0.015 OUR EVALUATION0.260±0.015 OUR EVALUATION0.260±0.015 OUR EVALUATION → UNCHECKED ←
0.239±0.016 OUR AVERAGE0.239±0.016 OUR AVERAGE0.239±0.016 OUR AVERAGE0.239±0.016 OUR AVERAGE NEW
[0.238 ± 0.026 OUR 2015 AVERAGE]

YOUR DATA 0.240±0.004±0.020 1 AAD 15CMATLS pp at 7 TeV

0.238±0.004±0.015±0.021 2 AAIJ 13P LHCB pp at 7 TeV

1The measurement is derived from the observed B0
s
→ J/ψφ and B0

d
→ J/ψK∗0 yields

YOUR NOTE NODE=S051R01;LINKAGE=A
and a recent theory prediction of B(B0

s
→ J/ψφ)/B(B0

d
→ J/ψK∗0). The second

uncertainty combines in quadrature systematic and theoretical uncertainties.
2AAIJ 13P studies also separately the pT (B) and η(B) dependency of Γ

(

b → B0
s

)

/Γ
(

b →
NODE=S051R01;LINKAGE=AA

B0)

, finding fs/fd (pT )= (0.256 ± 0.020) + (−2.0 ± 0.6) 10−3 /GeV/c (pT −
〈

pT

〉

)

and fs/fd (η)= (0.256 ± 0.020) + (0.005 ± 0.006) (η−
〈

η
〉

), where
〈

pT

〉

= 10.4 GeV/c

and
〈

η
〉

= 3.28.

B±/B0/B0
s/b-baryon ADMIXTURE REFERENCESB±/B0/B0
s/b-baryon ADMIXTURE REFERENCESB±/B0/B0
s /b-baryon ADMIXTURE REFERENCESB±/B0/B0
s /b-baryon ADMIXTURE REFERENCES

NODE=S051

YOUR PAPER REFID=57003AAD 15CM PRL 115 262001 G. Aad et al. (ATLAS Collab.)
REFID=54975AAIJ 13P JHEP 1304 001 R. Aaij et al. (LHCb Collab.)



4/19/2016

Reference = AAD 16H; EPJ C76 4
Verifier code = ATLAS

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Marumi Kado

EMAIL: kado@lal.in2p3.fr

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM, CHARMED MESONSBOTTOM, CHARMED MESONSBOTTOM, CHARMED MESONSBOTTOM, CHARMED MESONS NODE=MXXX049

(B = C = ±1)(B = C = ±1)(B = C = ±1)(B = C = ±1)

B+
c

= cb, B−
c

= c b, similarly for B∗
c ’s NODE=MXXX049

NODE=S091

B+
c

I (JP ) = 0(0−)
I, J, P need confirmation.

Quantum numbers shown are quark-model predictions. NODE=S091

B+
c

BRANCHING RATIOSB+
c

BRANCHING RATIOSB+
c

BRANCHING RATIOSB+
c

BRANCHING RATIOS
NODE=S091225

Γ
(

J/ψ(1S)D+
s

)

/Γ
(

J/ψ(1S)π+
)

Γ10/Γ3Γ
(

J/ψ(1S)D+
s

)

/Γ
(

J/ψ(1S)π+
)

Γ10/Γ3Γ
(

J/ψ(1S)D+
s

)

/Γ
(

J/ψ(1S)π+
)

Γ10/Γ3Γ
(

J/ψ(1S)D+
s

)

/Γ
(

J/ψ(1S)π+
)

Γ10/Γ3 NODE=S091R12
NODE=S091R12VALUE DOCUMENT ID TECN COMMENT

3.1 ±0.5 OUR AVERAGE3.1 ±0.5 OUR AVERAGE3.1 ±0.5 OUR AVERAGE3.1 ±0.5 OUR AVERAGE NEW
[2.9 ± 0.6 OUR 2015 AVERAGE]

YOUR DATA 3.8 ±1.1 ±0.4 AAD 16H ATLS pp at 7, 8 TeV

2.90±0.57±0.24 AAIJ 13AS LHCB pp at 7, 8 TeV

Γ
(

J/ψ(1S)D∗+
s

)

/Γ
(

J/ψ(1S)π+
)

Γ11/Γ3Γ
(

J/ψ(1S)D∗+
s

)

/Γ
(

J/ψ(1S)π+
)

Γ11/Γ3Γ
(

J/ψ(1S)D∗+
s

)

/Γ
(

J/ψ(1S)π+
)

Γ11/Γ3Γ
(

J/ψ(1S)D∗+
s

)

/Γ
(

J/ψ(1S)π+
)

Γ11/Γ3 NODE=S091R19
NODE=S091R19VALUE DOCUMENT ID TECN COMMENT

YOUR DATA 10.4±3.1±1.610.4±3.1±1.610.4±3.1±1.610.4±3.1±1.6 AAD 16H ATLS pp at 7, 8 TeV

Γ
(

J/ψ(1S)D∗+
s

)

/Γ
(

J/ψ(1S)D+
s

)

Γ11/Γ10Γ
(

J/ψ(1S)D∗+
s

)

/Γ
(

J/ψ(1S)D+
s

)

Γ11/Γ10Γ
(

J/ψ(1S)D∗+
s

)

/Γ
(

J/ψ(1S)D+
s

)

Γ11/Γ10Γ
(

J/ψ(1S)D∗+
s

)

/Γ
(

J/ψ(1S)D+
s

)

Γ11/Γ10 NODE=S091R13
NODE=S091R13VALUE DOCUMENT ID TECN COMMENT

2.5 ±0.5 OUR AVERAGE2.5 ±0.5 OUR AVERAGE2.5 ±0.5 OUR AVERAGE2.5 ±0.5 OUR AVERAGE NEW
[2.4 ± 0.6 OUR 2015 AVERAGE]

YOUR DATA 2.8 +1.2
−0.8 ±0.3 AAD 16H ATLS pp at 7, 8 TeV

2.37±0.56±0.10 AAIJ 13AS LHCB pp at 7, 8 TeV

POLARIZATION IN B+
c

DECAYPOLARIZATION IN B+
c

DECAYPOLARIZATION IN B+
c

DECAYPOLARIZATION IN B+
c

DECAY
NODE=S091230

In decays involving two vector mesons, one can distinguish among the NODE=S091230
states in which meson polarizations are both longitudinal (L) or both are

transverse and parallel (‖) or perpendicular (⊥) to each other with the
parameters ΓL/Γ, Γ⊥/Γ, and the relative phases φ‖ and φ⊥. See the

definitions in the note on “Polarization in B Decays” review in the B0

Particle Listings.

ΓL/Γ in B+
c

→ J/ψD∗+
s

ΓL/Γ in B+
c

→ J/ψD∗+
sΓL/Γ in B+

c
→ J/ψD∗+

s
ΓL/Γ in B+

c
→ J/ψD∗+

s NODE=S091FL1
NODE=S091FL1VALUE DOCUMENT ID TECN COMMENT

0.54±0.15 OUR AVERAGE0.54±0.15 OUR AVERAGE0.54±0.15 OUR AVERAGE0.54±0.15 OUR AVERAGE NEW
[0.48 ± 0.20 OUR 2015 AVERAGE]

YOUR DATA 0.62±0.24 1 AAD 16H ATLS pp at 7, 8 TeV

0.48±0.20 2 AAIJ 13AS LHCB pp at 7, 8 TeV

1AAD 16H measures 1 − ΓL/Γ = 0.38 ± 0.24.YOUR NOTE NODE=S091FL1;LINKAGE=A
2AAIJ 13AS measures 1 − ΓL/Γ = 0.52 ± 0.20. NODE=S091FL1;LINKAGE=AA

B+
c

REFERENCESB+
c

REFERENCESB+
c

REFERENCESB+
c

REFERENCES
NODE=S091

YOUR PAPER REFID=57031AAD 16H EPJ C76 4 G. Aad et al. (ATLAS Collab.)
REFID=55160AAIJ 13AS PR D87 112012 R. Aaij et al. (LHCb Collab.)
REFID=55642Also PR D89 019901 (errat.) R. Aaij et al. (LHCb Collab.)



4/19/2016

Reference = LEES 16; PRL 116 041801
Verifier code = BABAR

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Fabio Anulli

EMAIL: anulli@slac.stanford.edu

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S041

B± I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S041
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

B+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOS NODE=S041215

Γ
(

D0π+π− ℓ+ νℓ

)

/Γ
(

D0 ℓ+ νℓ

)

Γ16/Γ4Γ
(

D0π+π− ℓ+ νℓ

)

/Γ
(

D0 ℓ+ νℓ

)

Γ16/Γ4Γ
(

D0π+π− ℓ+ νℓ

)

/Γ
(

D0 ℓ+ νℓ

)

Γ16/Γ4Γ
(

D0π+π− ℓ+ νℓ

)

/Γ
(

D0 ℓ+ νℓ

)

Γ16/Γ4 NODE=S041C91
NODE=S041C91VALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA 7.1±1.3±0.87.1±1.3±0.87.1±1.3±0.87.1±1.3±0.8 1 LEES 16 BABR e+ e− → Υ(4S)

1Measurement used electrons and muons as leptons.YOUR NOTE NODE=S041C91;LINKAGE=A

Γ
(

D∗0π+π− ℓ+ νℓ

)

/Γ
(

D∗(2007)0 ℓ+ νℓ

)

Γ17/Γ6Γ
(

D∗0π+π− ℓ+ νℓ

)

/Γ
(

D∗(2007)0 ℓ+ νℓ

)

Γ17/Γ6Γ
(

D∗0π+π− ℓ+ νℓ

)

/Γ
(

D∗(2007)0 ℓ+ νℓ

)

Γ17/Γ6Γ
(

D∗0π+π− ℓ+ νℓ

)

/Γ
(

D∗(2007)0 ℓ+ νℓ

)

Γ17/Γ6 NODE=S041C92
NODE=S041C92VALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA 1.4±0.7±0.41.4±0.7±0.41.4±0.7±0.41.4±0.7±0.4 1 LEES 16 BABR e+ e− → Υ(4S)

1Measurement used electrons and muons as leptons.YOUR NOTE NODE=S041C92;LINKAGE=A

B± REFERENCESB± REFERENCESB± REFERENCESB± REFERENCES NODE=S041

YOUR PAPER REFID=57108LEES 16 PRL 116 041801 J.P. Lees et al. (BABAR Collab.)

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

D−π+π− ℓ+ νℓ

)

/Γ
(

D− ℓ+ νℓ

)

Γ16/Γ4Γ
(

D−π+π− ℓ+ νℓ

)

/Γ
(

D− ℓ+ νℓ

)

Γ16/Γ4Γ
(

D−π+π− ℓ+ νℓ

)

/Γ
(

D− ℓ+ νℓ

)

Γ16/Γ4Γ
(

D−π+π− ℓ+ νℓ

)

/Γ
(

D− ℓ+ νℓ

)

Γ16/Γ4 NODE=S042C42
NODE=S042C42VALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA 5.8±1.8±1.25.8±1.8±1.25.8±1.8±1.25.8±1.8±1.2 1 LEES 16 BABR e+ e− → Υ(4S)

1Measurement used electrons and muons as leptons.YOUR NOTE NODE=S042C42;LINKAGE=A

Γ
(

D∗−π+π− ℓ+ νℓ

)

/Γ
(

D∗(2010)− ℓ+ νℓ

)

Γ17/Γ6Γ
(

D∗−π+π− ℓ+ νℓ

)

/Γ
(

D∗(2010)− ℓ+ νℓ

)

Γ17/Γ6Γ
(

D∗−π+π− ℓ+ νℓ

)

/Γ
(

D∗(2010)− ℓ+ νℓ

)

Γ17/Γ6Γ
(

D∗−π+π− ℓ+ νℓ

)

/Γ
(

D∗(2010)− ℓ+ νℓ

)

Γ17/Γ6 NODE=S042C43
NODE=S042C43VALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA 2.8±0.8±0.62.8±0.8±0.62.8±0.8±0.62.8±0.8±0.6 1 LEES 16 BABR e+ e− → Υ(4S)

1Measurement used electrons and muons as leptons.YOUR NOTE NODE=S042C43;LINKAGE=A
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B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=57108LEES 16 PRL 116 041801 J.P. Lees et al. (BABAR Collab.)

B±/B0 ADMIXTURE
NODE=S049

B±/B0 ADMIXTURE BRANCHING RATIOSB±/B0 ADMIXTURE BRANCHING RATIOSB±/B0 ADMIXTURE BRANCHING RATIOSB±/B0 ADMIXTURE BRANCHING RATIOS NODE=S049215

Γ
(

D π+π− ℓ+ νℓ

)

/Γ
(

D ℓ+ νℓ

)

Γ20/Γ7Γ
(

D π+π− ℓ+ νℓ

)

/Γ
(

D ℓ+ νℓ

)

Γ20/Γ7Γ
(

D π+π− ℓ+ νℓ

)

/Γ
(

D ℓ+ νℓ

)

Γ20/Γ7Γ
(

D π+π− ℓ+ νℓ

)

/Γ
(

D ℓ+ νℓ

)

Γ20/Γ7 NODE=S049R90
NODE=S049R90VALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA 6.7±1.0±0.86.7±1.0±0.86.7±1.0±0.86.7±1.0±0.8 1 LEES 16 BABR e+ e− → Υ(4S)

1Measurement used electrons and muons as leptons.YOUR NOTE NODE=S049R90;LINKAGE=A

Γ
(

D∗π+π− ℓ+ νℓ

)

/Γ
(

D∗ ℓ+ νℓ

)

Γ21/Γ11Γ
(

D∗π+π− ℓ+ νℓ

)

/Γ
(

D∗ ℓ+ νℓ

)

Γ21/Γ11Γ
(

D∗π+π− ℓ+ νℓ

)

/Γ
(

D∗ ℓ+ νℓ

)

Γ21/Γ11Γ
(

D∗π+π− ℓ+ νℓ

)

/Γ
(

D∗ ℓ+ νℓ

)

Γ21/Γ11 NODE=S049R91
NODE=S049R91VALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA 1.9±0.5±0.41.9±0.5±0.41.9±0.5±0.41.9±0.5±0.4 1 LEES 16 BABR e+ e− → Υ(4S)

1Measurement used electrons and muons as leptons.YOUR NOTE NODE=S049R91;LINKAGE=A

B±/B0 ADMIXTURE REFERENCESB±/B0 ADMIXTURE REFERENCESB±/B0 ADMIXTURE REFERENCESB±/B0 ADMIXTURE REFERENCES NODE=S049

YOUR PAPER REFID=57108LEES 16 PRL 116 041801 J.P. Lees et al. (BABAR Collab.)



4/19/2016

Reference = IWASHITA 14; PTEP 2014 043C01
Verifier code = BELLE

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Karim Trabelsi

EMAIL: karim.trabelsi@kek.jp

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S041

B± I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S041
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

B+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOS NODE=S041215

Γ
(

J/ψ(1S)ηK+
)

/Γtotal Γ263/ΓΓ
(

J/ψ(1S)ηK+
)

/Γtotal Γ263/ΓΓ
(

J/ψ(1S)ηK+
)

/Γtotal Γ263/ΓΓ
(

J/ψ(1S)ηK+
)

/Γtotal Γ263/Γ NODE=S041Q08
NODE=S041Q08VALUE (units 10−5) DOCUMENT ID TECN COMMENT

12.4±1.4 OUR AVERAGE12.4±1.4 OUR AVERAGE12.4±1.4 OUR AVERAGE12.4±1.4 OUR AVERAGE

YOUR DATA 12.7±1.1±1.1 1 IWASHITA 14 BELL e+ e− → Υ(4S)

10.8±2.3±2.4 1 AUBERT 04Y BABR e+ e− → Υ(4S)

1Assumes equal production of B+ and B0 at the Υ(4S).YOUR NOTE NODE=S041Q08;LINKAGE=EP

Γ
(

X c−odd(3872)K+, X c−odd → J/ψη
)

/Γtotal Γ264/ΓΓ
(

X c−odd(3872)K+, X c−odd → J/ψη
)

/Γtotal Γ264/ΓΓ
(

X c−odd(3872)K+, X c−odd → J/ψη
)

/Γtotal Γ264/ΓΓ
(

X c−odd(3872)K+, X c−odd → J/ψη
)

/Γtotal Γ264/Γ NODE=S041C89
NODE=S041C89VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <3.8 × 10−6<3.8 × 10−6<3.8 × 10−6<3.8 × 10−6 90 IWASHITA 14 BELL e+ e− → Υ(4S)

Γ
(

ψ(4160)K+, ψ → J/ψη
)

/Γtotal Γ265/ΓΓ
(

ψ(4160)K+, ψ → J/ψη
)

/Γtotal Γ265/ΓΓ
(

ψ(4160)K+, ψ → J/ψη
)

/Γtotal Γ265/ΓΓ
(

ψ(4160)K+, ψ → J/ψη
)

/Γtotal Γ265/Γ NODE=S041C90
NODE=S041C90VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <7.4 × 10−6<7.4 × 10−6<7.4 × 10−6<7.4 × 10−6 90 IWASHITA 14 BELL e+ e− → Υ(4S)

Γ
(

ψ(4040)K+
)

/Γtotal Γ290/ΓΓ
(

ψ(4040)K+
)

/Γtotal Γ290/ΓΓ
(

ψ(4040)K+
)

/Γtotal Γ290/ΓΓ
(

ψ(4040)K+
)

/Γtotal Γ290/Γ NODE=S041C88
NODE=S041C88VALUE CL% DOCUMENT ID TECN COMMENT

<1.3 × 10−4<1.3 × 10−4<1.3 × 10−4<1.3 × 10−4 90 AAIJ 13BC LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
YOUR DATA <3.0 × 10−3 90 1 IWASHITA 14 BELL e+ e− → Υ(4S)

1 IWASHITA 14 reports [Γ
(

B+ → ψ(4040)K+)

/Γtotal] × [B(ψ(4040) → J/ψη)] <YOUR NOTE NODE=S041C88;LINKAGE=A
15.5 × 10−6 which we divide by our best value B(ψ(4040) → J/ψη) = 5.2 × 10−3.

B± REFERENCESB± REFERENCESB± REFERENCESB± REFERENCES NODE=S041

YOUR PAPER REFID=55925IWASHITA 14 PTEP 2014 043C01 T. Iwashita et al. (BELLE Collab.)
REFID=55229AAIJ 13BC PRL 111 112003 R. Aaij et al. (LHCb Collab.)
REFID=49997AUBERT 04Y PRL 93 041801 B. Aubert et al. (BABAR Collab.)

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.
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Γ
(

J/ψ(1S)ηK0
S

)

/Γtotal Γ186/ΓΓ
(

J/ψ(1S)ηK0
S

)

/Γtotal Γ186/ΓΓ
(

J/ψ(1S)ηK0
S

)

/Γtotal Γ186/ΓΓ
(

J/ψ(1S)ηK0
S

)

/Γtotal Γ186/Γ
NODE=S042Q03
NODE=S042Q03VALUE (units 10−5) DOCUMENT ID TECN COMMENT

5.4 ±0.9 OUR AVERAGE5.4 ±0.9 OUR AVERAGE5.4 ±0.9 OUR AVERAGE5.4 ±0.9 OUR AVERAGE

YOUR DATA 5.22±0.78±0.49 1 IWASHITA 14 BELL e+ e− → Υ(4S)

8.4 ±2.6 ±2.7 1 AUBERT 04Y BABR e+ e− → Υ(4S)

1Assumes equal production of B+ and B0 at the Υ(4S).YOUR NOTE NODE=S042Q03;LINKAGE=EP

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=55925IWASHITA 14 PTEP 2014 043C01 T. Iwashita et al. (BELLE Collab.)
REFID=49997AUBERT 04Y PRL 93 041801 B. Aubert et al. (BABAR Collab.)



4/19/2016

Reference = PESANTEZ 15; PRL 114 151601
Verifier code = BELLE

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Karim Trabelsi

EMAIL: karim.trabelsi@kek.jp

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

B±/B0 ADMIXTURE
NODE=S049

CP VIOLATIONCP VIOLATIONCP VIOLATIONCP VIOLATION NODE=S049225

ACP is defined as NODE=S049225

B(B →f )−B(B →f )

B(B →f )+B(B →f )
,

the CP-violation charge asymmetry of inclusive B± and B0 decay.

ACP (b → (s + d)γ)ACP (b → (s + d)γ)ACP (b → (s + d)γ)ACP (b → (s + d)γ) NODE=S049CP4
NODE=S049CP4VALUE DOCUMENT ID TECN COMMENT

0.010±0.031 OUR AVERAGE0.010±0.031 OUR AVERAGE0.010±0.031 OUR AVERAGE0.010±0.031 OUR AVERAGE NEW
[−0.01 ± 0.05 OUR 2015 AVERAGE]

YOUR DATA 0.022±0.039±0.009 1 PESANTEZ 15 BELL e+ e− → Υ(4S)

0.057±0.060±0.018 LEES 12V BABR e+ e− → Υ(4S)

−0.10 ±0.18 ±0.05 2 AUBERT 08O BABR e+ e− → Υ(4S)

−0.110±0.115±0.017 AUBERT,BE 06B BABR e+ e− → Υ(4S)

−0.079±0.108±0.022 3 COAN 01 CLE2 e+ e− → Υ(4S)

1Assumes equal production of B+ and B0 at the Υ(4S). Uses an opposite side leptonYOUR NOTE NODE=S049CP4;LINKAGE=B
tag. Requires center-of-mass frame Eγ > 2.1 GeV.

2Uses a fully reconstructed B meson as a tag on the recoil side. Requires Eγ > 2.2 GeV.
NODE=S049CP4;LINKAGE=UB

3Corresponds to −0.27 <ACP < 0.10 at 90% CL. NODE=S049CP4;LINKAGE=A

B±/B0 ADMIXTURE REFERENCESB±/B0 ADMIXTURE REFERENCESB±/B0 ADMIXTURE REFERENCESB±/B0 ADMIXTURE REFERENCES NODE=S049

YOUR PAPER REFID=56470PESANTEZ 15 PRL 114 151601 L. Pesantez et al. (BELLE Collab.)
REFID=54614LEES 12V PRL 109 191801 J.P. Lees (BABAR Collab.)
REFID=54802Also PR D86 112008 J.P. Lees et al. (BABAR Collab.)
REFID=52223AUBERT 08O PR D77 051103 B. Aubert et al. (BABAR Collab.)
REFID=51435AUBERT,BE 06B PRL 97 171803 B. Aubert et al. (BABAR Collab.)
REFID=48240COAN 01 PRL 86 5661 T.E. Coan et al. (CLEO Collab.)



4/19/2016

Reference = YOOK 15; PR D91 052016
Verifier code = BELLE

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Karim Trabelsi

EMAIL: karim.trabelsi@kek.jp

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S041

B± I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S041
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

B+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOS NODE=S041215

Γ
(

e+ νe

)

/Γtotal Γ31/ΓΓ
(

e+ νe

)

/Γtotal Γ31/ΓΓ
(

e+ νe

)

/Γtotal Γ31/ΓΓ
(

e+ νe

)

/Γtotal Γ31/Γ NODE=S041S55
NODE=S041S55VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

< 0.98< 0.98< 0.98< 0.98 90 1 SATOYAMA 07 BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
YOUR DATA < 3.5 90 2 YOOK 15 BELL e+ e− → Υ(4S)

< 8 90 1 AUBERT 10E BABR e+ e− → Υ(4S)

< 1.9 90 1 AUBERT 09V BABR e+ e− → Υ(4S)

< 5.2 90 1 AUBERT 08AD BABR e+ e− → Υ(4S)

<15 90 ARTUSO 95 CLE2 e+ e− → Υ(4S)

1Assumes equal production of B+ and B0 at the Υ(4S). NODE=S041S55;LINKAGE=EP
2Assumes B(Υ(4S) → B+B−) = 0.513 ± 0.006 .YOUR NOTE NODE=S041S55;LINKAGE=A

Γ
(

µ+ νµ

)

/Γtotal Γ32/ΓΓ
(

µ+ νµ

)

/Γtotal Γ32/ΓΓ
(

µ+ νµ

)

/Γtotal Γ32/ΓΓ
(

µ+ νµ

)

/Γtotal Γ32/Γ
NODE=S041S56
NODE=S041S56VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

< 1.0< 1.0< 1.0< 1.0 90 1 AUBERT 09V BABR e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
YOUR DATA < 2.7 90 2 YOOK 15 BELL e+ e− → Υ(4S)

<11 90 1 AUBERT 10E BABR e+ e− → Υ(4S)

< 5.6 90 1 AUBERT 08AD BABR e+ e− → Υ(4S)

< 1.7 90 1 SATOYAMA 07 BELL e+ e− → Υ(4S)

< 6.6 90 AUBERT 04O BABR Repl. by AUBERT 09V

<21 90 ARTUSO 95 CLE2 e+ e− → Υ(4S)

1Assumes equal production of B+ and B0 at the Υ(4S). NODE=S041S56;LINKAGE=EP
2Assumes B(Υ(4S) → B+B−) = 0.513 ± 0.006.YOUR NOTE NODE=S041S56;LINKAGE=A

B± REFERENCESB± REFERENCESB± REFERENCESB± REFERENCES NODE=S041

YOUR PAPER REFID=56552YOOK 15 PR D91 052016 Y. Yook et al. (BELLE Collab.)
REFID=53218AUBERT 10E PR D81 051101 B. Aubert et al. (BABAR Collab.)
REFID=52882AUBERT 09V PR D79 091101 B. Aubert et al. (BABAR Collab.)
REFID=52347AUBERT 08AD PR D77 091104 B. Aubert et al. (BABAR Collab.)
REFID=51649SATOYAMA 07 PL B647 67 N. Satoyama et al. (BELLE Collab.)
REFID=49930AUBERT 04O PRL 92 221803 B. Aubert et al. (BABAR Collab.)
REFID=44347ARTUSO 95 PRL 75 785 M. Artuso et al. (CLEO Collab.)



4/19/2016

Reference = GOH 15; PR D91 071101
Verifier code = BELLE

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Karim Trabelsi

EMAIL: karim.trabelsi@kek.jp

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S041

B± I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S041
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

B+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOS NODE=S041215

Γ
(

K∗(892)+K∗(892)0
)

/Γtotal Γ381/ΓΓ
(

K∗(892)+K∗(892)0
)

/Γtotal Γ381/ΓΓ
(

K∗(892)+K∗(892)0
)

/Γtotal Γ381/ΓΓ
(

K∗(892)+K∗(892)0
)

/Γtotal Γ381/Γ NODE=S041B55
NODE=S041B55VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

0.91±0.29 OUR AVERAGE0.91±0.29 OUR AVERAGE0.91±0.29 OUR AVERAGE0.91±0.29 OUR AVERAGE NEW
[(1.2 ± 0.5) × 10−6 OUR 2015 AVERAGE]

YOUR DATA 0.77+0.35
−0.30±0.12 1 GOH 15 BELL e+ e− → Υ(4S)

1.2 ±0.5 ±0.1 2 AUBERT 09F BABR e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
<71 90 3 GODANG 02 CLE2 e+ e− → Υ(4S)

1 Signal significance is 2.7 standard deviations. This measurement corresponds to an upperYOUR NOTE NODE=S041B55;LINKAGE=A
limit of < 1.31 × 10−6 at 90% CL.

2 Signal signicance is 3.7 standard deviations. NODE=S041B55;LINKAGE=B
3Assumes a helicity 00 configuration. For a helicity 11 configuration, the limit decreases NODE=S041B55;LINKAGE=Z1
to 4.8 × 10−5.

POLARIZATION IN B+ DECAYPOLARIZATION IN B+ DECAYPOLARIZATION IN B+ DECAYPOLARIZATION IN B+ DECAY NODE=S041230

In decays involving two vector mesons, one can distinguish among the NODE=S041230
states in which meson polarizations are both longitudinal (L) or both are
transverse and parallel (‖) or perpendicular (⊥) to each other with the
parameters ΓL/Γ, Γ⊥/Γ, and the relative phases φ‖ and φ⊥. See the

definitions in the note on “Polarization in B Decays” review in the B0

Particle Listings.

ΓL/Γ in B+ → K∗+K∗0ΓL/Γ in B+ → K∗+K∗0ΓL/Γ in B+ → K∗+K∗0ΓL/Γ in B+ → K∗+K∗0
NODE=S041P05
NODE=S041P05VALUE DOCUMENT ID TECN COMMENT

0.82+0.15
−0.21 OUR AVERAGE0.82+0.15
−0.21 OUR AVERAGE0.82+0.15
−0.21 OUR AVERAGE0.82+0.15
−0.21 OUR AVERAGE

NEW
[0.75+0.16

−0.26 OUR 2015 AVERAGE]

YOUR DATA 1.06±0.30±0.14 1 GOH 15 BELL e+ e− → Υ(4S)

0.75+0.16
−0.26±0.03 2,3 AUBERT 09F BABR e+ e− → Υ(4S)

1 Signal significance 2.7 standard deviations.YOUR NOTE NODE=S041P05;LINKAGE=B
2Signal significance 3.7 standard deviations. NODE=S041P05;LINKAGE=A
3Assumes equal production of B+ and B0 at the Υ(4S). NODE=S041P05;LINKAGE=EP

B± REFERENCESB± REFERENCESB± REFERENCESB± REFERENCES NODE=S041

YOUR PAPER REFID=56560GOH 15 PR D91 071101 Y.M. Goh et al. (BELLE Collab.)
REFID=52687AUBERT 09F PR D79 051102 B. Aubert et al. (BABAR Collab.)
REFID=48519GODANG 02 PRL 88 021802 R. Godang et al. (CLEO Collab.)



4/19/2016

Reference = CHOI 15A; PR D91 092011
Verifier code = BELLE

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Karim Trabelsi

EMAIL: karim.trabelsi@kek.jp

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S041

B± I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S041
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

B+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOS NODE=S041215

Γ
(

D∗
s0(2317)+D0, D∗+

s0 → D+
s

π0
)

/Γtotal Γ151/ΓΓ
(

D∗
s0(2317)+D0, D∗+

s0 → D+
s

π0
)

/Γtotal Γ151/ΓΓ
(

D∗
s0(2317)+D0, D∗+

s0 → D+
s

π0
)

/Γtotal Γ151/ΓΓ
(

D∗
s0(2317)+D0, D∗+

s0 → D+
s

π0
)

/Γtotal Γ151/Γ
NODE=S041C4
NODE=S041C4VALUE (units 10−3) DOCUMENT ID TECN COMMENT

0.79+0.15
−0.13 OUR AVERAGE0.79+0.15
−0.13 OUR AVERAGE0.79+0.15
−0.13 OUR AVERAGE0.79+0.15
−0.13 OUR AVERAGE

NEW
[(0.73+0.22

−0.17) × 10−3 OUR 2015 AVERAGE]

YOUR DATA 0.79+0.17
−0.16±0.02 1,2 CHOI 15A BELL e+ e− → Υ(4S)

0.80+0.35
−0.21±0.07 2,3 AUBERT,B 04S BABR e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.65+0.26
−0.24±0.06 2,4 KROKOVNY 03B BELL Repl. by CHOI 15A

1CHOI 15A reports (8.0+1.3
−1.2 ± 1.1 ± 0.4) × 10−4 from a measurement of [Γ

(

B+ →
YOUR NOTE NODE=S041C4;LINKAGE=B

D∗
s0

(2317)+D0, D∗+
s0

→ D+
s

π0)

/Γtotal] × [B(D+
s

→ K+K−π+)] assuming

B(D+
s

→ K+K−π+) = (5.39 ± 0.21) × 10−2, which we rescale to our best value

B(D+
s

→ K+K−π+) = (5.45 ± 0.17) × 10−2. Our first error is their experiment’s

error and our second error is the systematic error from using our best value.
2Assumes equal production of B+ and B0 at the Υ(4S).YOUR NOTE NODE=S041C4;LINKAGE=KR
3AUBERT,B 04S reports (1.0 ± 0.3+0.4

−0.2) × 10−3 from a measurement of [Γ
(

B+ →
NODE=S041C4;LINKAGE=KT

D∗
s0

(2317)+D0, D∗+
s0

→ D+
s

π0)

/Γtotal] × [B(D+
s

→ φπ+)] assuming B(D+
s

→
φπ+) = 0.036 ± 0.009, which we rescale to our best value B(D+

s
→ φπ+) = (4.5 ±

0.4) × 10−2. Our first error is their experiment’s error and our second error is the
systematic error from using our best value.

4KROKOVNY 03B reports (0.81+0.30
−0.27 ± 0.24)×10−3 from a measurement of [Γ

(

B+ →
NODE=S041C4;LINKAGE=TB

D∗
s0

(2317)+D0, D∗+
s0

→ D+
s

π0)

/Γtotal] × [B(D+
s

→ φπ+)] assuming B(D+
s

→
φπ+) = 0.036 ± 0.009, which we rescale to our best value B(D+

s
→ φπ+) = (4.5 ±

0.4) × 10−2. Our first error is their experiment’s error and our second error is the
systematic error from using our best value.

B± REFERENCESB± REFERENCESB± REFERENCESB± REFERENCES NODE=S041

YOUR PAPER REFID=56577CHOI 15A PR D91 092011 S.-K. Choi et al. (BELLE Collab.)
REFID=50195AUBERT,B 04S PRL 93 181801 B. Aubert et al. (BABAR Collab.)
REFID=49615KROKOVNY 03B PRL 91 262002 P. Krokovny et al. (BELLE Collab.)
NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.
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B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

D∗
s0(2317)+D−, D∗+

s0 → D+
s

π0
)

/Γtotal Γ93/ΓΓ
(

D∗
s0(2317)+D−, D∗+

s0 → D+
s

π0
)

/Γtotal Γ93/ΓΓ
(

D∗
s0(2317)+D−, D∗+

s0 → D+
s

π0
)

/Γtotal Γ93/ΓΓ
(

D∗
s0(2317)+D−, D∗+

s0 → D+
s

π0
)

/Γtotal Γ93/Γ
NODE=S042B57
NODE=S042B57VALUE (units 10−3) DOCUMENT ID TECN COMMENT

1.04±0.17 OUR AVERAGE1.04±0.17 OUR AVERAGE1.04±0.17 OUR AVERAGE1.04±0.17 OUR AVERAGE Error includes scale factor of 1.1. [(0.97+0.40
−0.33) × 10−3

NEW
OUR 2015 AVERAGE Scale factor = 1.5]

YOUR DATA 0.97+0.16
−0.15±0.04 1,2 CHOI 15A BELL e+ e− → Υ(4S)

1.4 +0.5
−0.4 ±0.1 2,3 AUBERT,B 04S BABR e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.69+0.29
−0.24±0.06 2,4 KROKOVNY 03B BELL Repl. by CHOI 15A

1CHOI 15A reports (10.2+1.3
−1.2 ± 1.0 ± 0.4) × 10−4 from a measurement of [Γ

(

B0 →
YOUR NOTE NODE=S042B57;LINKAGE=C

D∗
s0

(2317)+D−, D∗+
s0

→ D+
s

π0)

/Γtotal] × [B(D+
s

→ K+K−π+)] × [B(D+ →
K− 2π+)] assuming B(D+

s
→ K+K−π+) = (5.39 ± 0.21) × 10−2,B(D+ →

K− 2π+) = (9.13 ± 0.19) × 10−2, which we rescale to our best values B(D+
s

→
K+K−π+) = (5.45 ± 0.17) × 10−2, B(D+ → K− 2π+) = (9.46 ± 0.24) × 10−2.
Our first error is their experiment’s error and our second error is the systematic error
from using our best values.

2Assumes equal production of B+ and B0 at the Υ(4S).YOUR NOTE NODE=S042B57;LINKAGE=EP
3AUBERT,B 04S reports (1.8 ± 0.4+0.7

−0.5) × 10−3 from a measurement of [Γ
(

B0 →
NODE=S042B57;LINKAGE=RE

D∗
s0

(2317)+D−, D∗+
s0

→ D+
s

π0)

/Γtotal] × [B(D+
s

→ φπ+)] assuming B(D+
s

→
φπ+) = 0.036 ± 0.009, which we rescale to our best value B(D+

s
→ φπ+) = (4.5 ±

0.4) × 10−2. Our first error is their experiment’s error and our second error is the
systematic error from using our best value.

4KROKOVNY 03B reports (0.86+0.33
−0.26 ± 0.26)×10−3 from a measurement of [Γ

(

B0 →
NODE=S042B57;LINKAGE=RP

D∗
s0

(2317)+D−, D∗+
s0

→ D+
s

π0)

/Γtotal] × [B(D+
s

→ φπ+)] assuming B(D+
s

→
φπ+) = 0.036 ± 0.009, which we rescale to our best value B(D+

s
→ φπ+) = (4.5 ±

0.4) × 10−2. Our first error is their experiment’s error and our second error is the
systematic error from using our best value.

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=56577CHOI 15A PR D91 092011 S.-K. Choi et al. (BELLE Collab.)
REFID=50195AUBERT,B 04S PRL 93 181801 B. Aubert et al. (BABAR Collab.)
REFID=49615KROKOVNY 03B PRL 91 262002 P. Krokovny et al. (BELLE Collab.)
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tions for your experiment to someone else.
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REPLY
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Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.
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Wei-Ming Yao
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USA
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EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S041

B± I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S041
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

B+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOS NODE=S041215

Γ
(

ℓ+ νℓγ
)

/Γtotal Γ34/ΓΓ
(

ℓ+ νℓγ
)

/Γtotal Γ34/ΓΓ
(

ℓ+ νℓ γ
)

/Γtotal Γ34/ΓΓ
(

ℓ+ νℓ γ
)

/Γtotal Γ34/Γ NODE=S041P01
NODE=S041P01VALUE CL% DOCUMENT ID TECN COMMENT

< 3.5 × 10−6 (CL = 90%)< 3.5 × 10−6 (CL = 90%)< 3.5 × 10−6 (CL = 90%)< 3.5 × 10−6 (CL = 90%) [<1.56 × 10−5 (CL = 90%) OUR 2015 BEST LIMIT]

YOUR DATA < 3.5 × 10−6< 3.5 × 10−6< 3.5 × 10−6< 3.5 × 10−6 90 1 HELLER 15 BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
<15.6 × 10−6 90 1 AUBERT 09AT BABR e+ e− → Υ(4S)

1Assumes equal production of B+ and B0 at the Υ(4S).YOUR NOTE NODE=S041P01;LINKAGE=EP

Γ
(

e+ νe γ
)

/Γtotal Γ35/ΓΓ
(

e+ νe γ
)

/Γtotal Γ35/ΓΓ
(

e+ νe γ
)

/Γtotal Γ35/ΓΓ
(

e+ νe γ
)

/Γtotal Γ35/Γ NODE=S041B9
NODE=S041B9VALUE CL% DOCUMENT ID TECN COMMENT

< 6.1 × 10−6 (CL = 90%)< 6.1 × 10−6 (CL = 90%)< 6.1 × 10−6 (CL = 90%)< 6.1 × 10−6 (CL = 90%) [<1.7 × 10−5 (CL = 90%) OUR 2015 BEST LIMIT]

YOUR DATA < 6.1 × 10−6< 6.1 × 10−6< 6.1 × 10−6< 6.1 × 10−6 90 1 HELLER 15 BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
< 17 × 10−6 90 1 AUBERT 09AT BABR e+ e− → Υ(4S)

<200 × 10−6 90 2 BROWDER 97 CLE2 e+ e− → Υ(4S)

1Assumes equal production of B+ and B0 at the Υ(4S).YOUR NOTE NODE=S041B9;LINKAGE=EP
2BROWDER 97 uses the hermiticity of the CLEO II detector to reconstruct the neutrino NODE=S041B9;LINKAGE=A
energy and momentum.

Γ
(

µ+ νµ γ
)

/Γtotal Γ36/ΓΓ
(

µ+ νµ γ
)

/Γtotal Γ36/ΓΓ
(

µ+ νµ γ
)

/Γtotal Γ36/ΓΓ
(

µ+ νµ γ
)

/Γtotal Γ36/Γ
NODE=S041B10
NODE=S041B10VALUE CL% DOCUMENT ID TECN COMMENT

< 3.4 × 10−6 (CL = 90%)< 3.4 × 10−6 (CL = 90%)< 3.4 × 10−6 (CL = 90%)< 3.4 × 10−6 (CL = 90%) [<2.4 × 10−5 (CL = 90%) OUR 2015 BEST LIMIT]

YOUR DATA < 3.4 × 10−6< 3.4 × 10−6< 3.4 × 10−6< 3.4 × 10−6 90 1 HELLER 15 BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
<24 × 10−6 90 1,2 AUBERT 09AT BABR e+ e− → Υ(4S)

<52 × 10−6 90 3 BROWDER 97 CLE2 e+ e− → Υ(4S)

1Assumes equal production of B+ and B0 at the Υ(4S).YOUR NOTE NODE=S041B10;LINKAGE=EP
2Note that the value given by Aubert 2009 is 24 E-6 in the paper abstract, and 26 E-6 in NODE=S041B10;LINKAGE=C
the paper itself (Table I).

3BROWDER 97 uses the hermiticity of the CLEO II detector to reconstruct the neutrino NODE=S041B10;LINKAGE=A
energy and momentum.

B± REFERENCESB± REFERENCESB± REFERENCESB± REFERENCES NODE=S041

YOUR PAPER REFID=56586HELLER 15 PR D91 112009 A. Heller et al. (BELLE Collab.)
REFID=53179AUBERT 09AT PR D80 111105 B. Aubert et al. (BABAR Collab.)
REFID=45431BROWDER 97 PR D56 11 T. Browder et al. (CLEO Collab.)
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tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Karim Trabelsi

EMAIL: karim.trabelsi@kek.jp

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

ηπ0
)

/Γtotal Γ382/ΓΓ
(

ηπ0
)

/Γtotal Γ382/ΓΓ
(

ηπ0
)

/Γtotal Γ382/ΓΓ
(

ηπ0
)

/Γtotal Γ382/Γ NODE=S042R58
NODE=S042R58VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

YOUR DATA
0.41+0.17

−0.15
+0.05
−0.07

0.41+0.17
−0.15

+0.05
−0.070.41+0.17

−0.15
+0.05
−0.07

0.41+0.17
−0.15

+0.05
−0.07

1,2 PAL 15 BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
< 1.5 90 2 AUBERT 08AH BABR e+ e− → Υ(4S)

< 1.3 90 2 AUBERT 06W BABR Repl. by AUBERT 08AH

< 2.5 90 2 CHANG 05A BELL Repl. by PAL 15

< 2.5 90 2 AUBERT,B 04D BABR Repl. by AUBERT 06W

< 2.9 90 2 RICHICHI 00 CLE2 e+ e− → Υ(4S)

< 8 90 BEHRENS 98 CLE2 Repl. by RICHICHI 00

< 250 90 3 ACCIARRI 95H L3 e+ e− → Z

<1800 90 2 ALBRECHT 90B ARG e+ e− → Υ(4S)

1PAL 15 signal significance is 3.0 standard deviations. The measurement corresponds toYOUR NOTE NODE=S042R58;LINKAGE=B
90% CL upper limit of < 6.5 × 10−7.

2Assumes equal production of B+ and B0 at the Υ(4S).YOUR NOTE NODE=S042R58;LINKAGE=EP
3ACCIARRI 95H assumes f

B0 = 39.5 ± 4.0 and fBs
= 12.0 ± 3.0%.

NODE=S042R58;LINKAGE=A

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=56597PAL 15 PR D92 011101 B. Pal et al. (BELLE Collab.)
REFID=52357AUBERT 08AH PR D78 011107 B. Aubert et al. (BABAR Collab.)
REFID=51271AUBERT 06W PR D73 071102 B. Aubert et al. (BABAR Collab.)
REFID=50638CHANG 05A PR D71 091106 P. Chang et al. (BELLE Collab.)
REFID=50051AUBERT,B 04D PR D70 032006 B. Aubert et al. (BABAR Collab.)
REFID=47660RICHICHI 00 PRL 85 520 S.J. Richichi et al. (CLEO Collab.)
REFID=45936BEHRENS 98 PRL 80 3710 B.H. Behrens et al. (CLEO Collab.)
REFID=44544ACCIARRI 95H PL B363 127 M. Acciarri et al. (L3 Collab.)
REFID=41216ALBRECHT 90B PL B241 278 H. Albrecht et al. (ARGUS Collab.)
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PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Karim Trabelsi

EMAIL: karim.trabelsi@kek.jp

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov



4/19/2016 16:27 Page 27

BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

D∗(2010)−ρ+
)

/Γtotal Γ51/ΓΓ
(

D∗(2010)−ρ+
)

/Γtotal Γ51/ΓΓ
(

D∗(2010)−ρ+
)

/Γtotal Γ51/ΓΓ
(

D∗(2010)−ρ+
)

/Γtotal Γ51/Γ NODE=S042R3
NODE=S042R3VALUE (units 10−3) EVTS DOCUMENT ID TECN COMMENT

2.2 + 1.8
− 2.7 OUR AVERAGE2.2 + 1.8
− 2.7 OUR AVERAGE2.2 + 1.8
− 2.7 OUR AVERAGE2.2 + 1.8
− 2.7 OUR AVERAGE Error includes scale factor of 5.2. [0.0068 ± 0.0009 OUR

NEW
2015 AVERAGE]

YOUR DATA 1.48± 0.27+ 0.26
− 0.57

1,2 MATVIENKO 15 BELL e+ e− → Υ(4S)

6.8 ± 0.3 ± 0.9 1,3 CSORNA 03 CLE2 e+ e− → Υ(4S)

16.0 ±11.3 ± 0.1 4 BORTOLETTO92 CLEO e+ e− → Υ(4S)

5.89± 3.52± 0.04 19 5 ALBRECHT 90J ARG e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
7.4 ± 1.0 ± 1.4 76 6,7 ALAM 94 CLE2 e+ e− → Υ(4S)

81 ±29 +59
−24 19 8 CHEN 85 CLEO e+ e− → Υ(4S)

1Assumes equal production of B0 and B+ at the Υ(4S) resonance.YOUR NOTE NODE=S042R3;LINKAGE=EP
2The second uncertainty combines in quadrature the systematic and model uncertainties.YOUR NOTE NODE=S042R3;LINKAGE=MA
3The second error combines the systematic and theoretical uncertainties in quadrature. NODE=S042R3;LINKAGE=CS
CSORNA 03 includes data used in ALAM 94. A full angular fit to three complex helicity
amplitudes is performed.

4BORTOLETTO 92 reports 0.019 ± 0.008 ± 0.011 from a measurement of [Γ
(

B0 → NODE=S042R3;LINKAGE=B9
D∗(2010)− ρ+)

/Γtotal] × [B(D∗(2010)+ → D0π+)] assuming B(D∗(2010)+ →
D0π+) = 0.57 ± 0.06, which we rescale to our best value B(D∗(2010)+ → D0π+)

= (67.7 ± 0.5) × 10−2. Our first error is their experiment’s error and our second error

is the systematic error from using our best value. Assumes equal production of B+ and

B0 at the Υ(4S) and uses Mark III branching fractions for the D.
5 ALBRECHT 90J reports 0.007 ± 0.003 ± 0.003 from a measurement of [Γ

(

B0 → NODE=S042R3;LINKAGE=9B
D∗(2010)− ρ+)

/Γtotal] × [B(D∗(2010)+ → D0π+)] assuming B(D∗(2010)+ →
D0π+) = 0.57 ± 0.06, which we rescale to our best value B(D∗(2010)+ → D0π+)

= (67.7 ± 0.5) × 10−2. Our first error is their experiment’s error and our second error

is the systematic error from using our best value. Assumes equal production of B+ and

B0 at the Υ(4S) and uses Mark III branching fractions for the D.
6 ALAM 94 assume equal production of B+ and B0 at the Υ(4S) and use the CLEO II NODE=S042R3;LINKAGE=EF
B(D∗(2010)+ → D0π+) and absolute B(D0 → K−π+) and the PDG 1992 B(D0 →
K−π+π0)/B(D0 → K−π+) and B(D0 → K− 2π+π−)/B(D0 → K−π+).

7This decay is nearly completely longitudinally polarized, ΓL/Γ = (93 ± 5 ± 5)%, as NODE=S042R3;LINKAGE=N
expected from the factorization hypothesis (ROSNER 90). The nonresonant π+π0

contribution under the ρ+ is less than 9% at 90% CL.
8Uses B(D∗ → D0π+) = 0.6 ± 0.15 and B(Υ(4S) → B0B0) = 0.4. Does not depend NODE=S042R3;LINKAGE=C
on D branching ratios.
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Γ
(

D∗(2010)−ωπ+
)

/Γtotal Γ65/ΓΓ
(

D∗(2010)−ωπ+
)

/Γtotal Γ65/ΓΓ
(

D∗(2010)−ωπ+
)

/Γtotal Γ65/ΓΓ
(

D∗(2010)−ωπ+
)

/Γtotal Γ65/Γ NODE=S042B7
NODE=S042B7VALUE (units 10−3) DOCUMENT ID TECN COMMENT

2.46±0.18 OUR AVERAGE2.46±0.18 OUR AVERAGE2.46±0.18 OUR AVERAGE2.46±0.18 OUR AVERAGE Error includes scale factor of 1.2. [(2.89 ± 0.30) × 10−3
NEW

OUR 2015 AVERAGE]

YOUR DATA 2.31±0.11±0.14 1 MATVIENKO 15 BELL e+ e− → Υ(4S)

2.88±0.21±0.31 1 AUBERT 06L BABR e+ e− → Υ(4S)

2.9 ±0.3 ±0.4 1,2 ALEXANDER 01B CLE2 e+ e− → Υ(4S)

1Assumes equal production of B+ and B0 at the Υ(4S).YOUR NOTE NODE=S042B7;LINKAGE=EP
2The signal is consistent with all observed ωπ+ having proceeded through the ρ′+ reso- NODE=S042B7;LINKAGE=AK
nance at mass 1349 ± 25+10

− 5 MeV and width 547 ± 86+46
−45 MeV.

Γ
(

D1(2430)0ω, D0
1 → D∗−π+

)

/Γtotal Γ66/ΓΓ
(

D1(2430)0ω, D0
1 → D∗−π+

)

/Γtotal Γ66/ΓΓ
(

D1(2430)0ω, D0
1 → D∗−π+

)

/Γtotal Γ66/ΓΓ
(

D1(2430)0ω, D0
1 → D∗−π+

)

/Γtotal Γ66/Γ
NODE=S042B75
NODE=S042B75VALUE (units 10−4) DOCUMENT ID TECN COMMENT

2.7+0.8
−0.4 OUR AVERAGE2.7+0.8
−0.4 OUR AVERAGE2.7+0.8
−0.4 OUR AVERAGE2.7+0.8
−0.4 OUR AVERAGE

NEW
[(4.1 ± 1.6) × 10−4 OUR 2015 AVERAGE]

YOUR DATA 2.5±0.4+0.8
−0.2

1,2 MATVIENKO 15 BELL e+ e− → Υ(4S)

4.1±1.2±1.1 3 AUBERT 06L BABR e+ e− → Υ(4S)

1Assumes equal production of B+ and B0.YOUR NOTE NODE=S042B75;LINKAGE=EP
2The measurement is obtained by amplitude analysis of B0 → D∗−ωπ+. The secondYOUR NOTE NODE=S042B75;LINKAGE=MA
uncertainty combines in quadrature experimental systematic and model uncertainties.

3Obtained by fitting the events with cos θ
D∗ < 0.5 and scaling up the result by a factor

NODE=S042B75;LINKAGE=AU
of 4/3. No interference effects between B0 → D′

1
ω and D∗ωπ are assumed.

Γ
(

D∗−ρ(1450)+
)

/Γtotal Γ67/ΓΓ
(

D∗−ρ(1450)+
)

/Γtotal Γ67/ΓΓ
(

D∗−ρ(1450)+
)

/Γtotal Γ67/ΓΓ
(

D∗−ρ(1450)+
)

/Γtotal Γ67/Γ NODE=S042C45
NODE=S042C45VALUE (units 10−3) DOCUMENT ID TECN COMMENT

YOUR DATA
1.07+0.15

−0.31
+0.40
−0.13

1.07+0.15
−0.31

+0.40
−0.131.07+0.15

−0.31
+0.40
−0.13

1.07+0.15
−0.31

+0.40
−0.13

1,2 MATVIENKO 15 BELL e+ e− → Υ(4S)

1Obtained by amplitude analysis of B0 → D∗−ωπ+. The second uncertainty combinesYOUR NOTE NODE=S042C45;LINKAGE=A
in qudrature experimental systematic and model uncertainties.

2Assumes equal production of B0 and B+ at Υ(4S).YOUR NOTE NODE=S042C45;LINKAGE=EP

Γ
(

D1(2420)0ω
)

/Γtotal Γ68/ΓΓ
(

D1(2420)0ω
)

/Γtotal Γ68/ΓΓ
(

D1(2420)0ω
)

/Γtotal Γ68/ΓΓ
(

D1(2420)0ω
)

/Γtotal Γ68/Γ NODE=S042C46
NODE=S042C46VALUE (units 10−4) DOCUMENT ID TECN COMMENT

YOUR DATA 0.7±0.2±0.10.7±0.2±0.10.7±0.2±0.10.7±0.2±0.1 1,2 MATVIENKO 15 BELL e+ e− → Υ(4S)

1Obtained by amplitude analysis of B0 → D∗−ωπ+. The second uncertainty combinesYOUR NOTE NODE=S042C46;LINKAGE=A
in qudrature experimental systematic and model uncertainties.

2Assumes equal production of B0 and B+ at Υ(4S).YOUR NOTE NODE=S042C46;LINKAGE=EP

Γ
(

D∗
2(2460)0ω

)

/Γtotal Γ69/ΓΓ
(

D∗
2(2460)0ω

)

/Γtotal Γ69/ΓΓ
(

D∗
2(2460)0ω

)

/Γtotal Γ69/ΓΓ
(

D∗
2(2460)0ω

)

/Γtotal Γ69/Γ
NODE=S042C47
NODE=S042C47VALUE (units 10−4) DOCUMENT ID TECN COMMENT

YOUR DATA 0.4±0.1±0.10.4±0.1±0.10.4±0.1±0.10.4±0.1±0.1 1,2 MATVIENKO 15 BELL e+ e− → Υ(4S)

1Obtained by amplitude analysis of B0 → D∗−ωπ+. The second uncertainty combinesYOUR NOTE NODE=S042C47;LINKAGE=A
in qudrature experimental systematic and model uncertainties.

2Assumes equal production of B0 and B+ at Υ(4S).YOUR NOTE NODE=S042C47;LINKAGE=EP

Γ
(

D∗−b1(1235)−, b−1 → ωπ−)

/Γtotal Γ70/ΓΓ
(

D∗−b1(1235)−, b−1 → ωπ−)

/Γtotal Γ70/ΓΓ
(

D∗−b1(1235)−, b−1 → ωπ−)

/Γtotal Γ70/ΓΓ
(

D∗−b1(1235)−, b−1 → ωπ−)

/Γtotal Γ70/Γ
NODE=S042C48
NODE=S042C48VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <0.7 × 10−4<0.7 × 10−4<0.7 × 10−4<0.7 × 10−4 90 1 MATVIENKO 15 BELL e+ e− → Υ(4S)

1Assumes equal production of B0 and B+ at Υ(4S).YOUR NOTE NODE=S042C48;LINKAGE=EP

POLARIZATION IN B0 DECAYPOLARIZATION IN B0 DECAYPOLARIZATION IN B0 DECAYPOLARIZATION IN B0 DECAY NODE=S042223

In decays involving two vector mesons, one can distinguish among the NODE=S042223
states in which meson polarizations are both longitudinal (L) or both are
transverse and parallel (‖) or perpendicular (⊥) to each other with the
parameters ΓL/Γ, Γ⊥/Γ, and the relative phases φ‖ and φ⊥. See the

definitions in the note on “Polarization in B Decays” review in the B0

Particle Listings.



4/19/2016 16:27 Page 29

ΓL/Γ in B0 → D1(2430)0ωΓL/Γ in B0 → D1(2430)0ωΓL/Γ in B0 → D1(2430)0ωΓL/Γ in B0 → D1(2430)0ω NODE=S042DE1
NODE=S042DE1VALUE (%) DOCUMENT ID TECN COMMENT

YOUR DATA
63.0±9.1+6.5

−6.0
63.0±9.1+6.5

−6.063.0±9.1+6.5
−6.0

63.0±9.1+6.5
−6.0

1,2 MATVIENKO 15 BELL e+ e− → Υ(4S)

1Obtained by amplitude analysis of B0 → D∗−ωπ+. The second uncertainty combinesYOUR NOTE NODE=S042DE1;LINKAGE=A
in qudrature experimental systematic and model uncertainties.

2Assumes equal production of B0 and B+ at Υ(4S).YOUR NOTE NODE=S042DE1;LINKAGE=EP

ΓL/Γ in B0 → D1(2420)0ωΓL/Γ in B0 → D1(2420)0ωΓL/Γ in B0 → D1(2420)0ωΓL/Γ in B0 → D1(2420)0ω NODE=S042DE2
NODE=S042DE2VALUE (%) DOCUMENT ID TECN COMMENT

YOUR DATA
67.1±11.7+2.3

−5.0
67.1±11.7+2.3

−5.067.1±11.7+2.3
−5.0

67.1±11.7+2.3
−5.0

1,2 MATVIENKO 15 BELL e+ e− → Υ(4S)

1Obtained by amplitude analysis of B0 → D∗−ωπ+. The second uncertainty combinesYOUR NOTE NODE=S042DE2;LINKAGE=A
in qudrature experimental systematic and model uncertainties.

2Assumes equal production of B0 and B+ at Υ(4S).YOUR NOTE NODE=S042DE2;LINKAGE=EP

ΓL/Γ in B0 → D∗
2(2460)0ωΓL/Γ in B0 → D∗
2(2460)0ωΓL/Γ in B0 → D∗
2(2460)0ωΓL/Γ in B0 → D∗
2(2460)0ω

NODE=S042DE3
NODE=S042DE3VALUE (%) DOCUMENT ID TECN COMMENT

YOUR DATA
76.0+18.3

− 8.5
+3.5
−2.8

76.0+18.3
− 8.5

+3.5
−2.876.0+18.3

− 8.5
+3.5
−2.8

76.0+18.3
− 8.5

+3.5
−2.8

1,2 MATVIENKO 15 BELL e+ e− → Υ(4S)

1Obtained by amplitude analysis of B0 → D∗−ωπ+. The second uncertainty combinesYOUR NOTE NODE=S042DE3;LINKAGE=A
in qudrature experimental systematic and model uncertainties.

2Assumes equal production of B0 and B+ at Υ(4S).YOUR NOTE NODE=S042DE3;LINKAGE=EP

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=56601MATVIENKO 15 PR D92 012013 D. Matvienko et al. (BELLE Collab.)
REFID=51140AUBERT 06L PR D74 012001 B. Aubert et al. (BABAR Collab.)
REFID=49435CSORNA 03 PR D67 112002 S.E. Csorna et al. (CLEO Collab.)
REFID=48391ALEXANDER 01B PR D64 092001 J.P. Alexander et al. (CLEO Collab.)
REFID=43738ALAM 94 PR D50 43 M.S. Alam et al. (CLEO Collab.)
REFID=41920BORTOLETTO 92 PR D45 21 D. Bortoletto et al. (CLEO Collab.)
REFID=41437ALBRECHT 90J ZPHY C48 543 H. Albrecht et al. (ARGUS Collab.)
REFID=41464ROSNER 90 PR D42 3732 J.L. Rosner
REFID=11574CHEN 85 PR D31 2386 A. Chen et al. (CLEO Collab.)
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Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.
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REPLY
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Karim Trabelsi

EMAIL: karim.trabelsi@kek.jp

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S041

B± I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S041
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

B+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOS NODE=S041215

Γ
(

ηc K+π+π−)

/Γtotal Γ218/ΓΓ
(

ηc K+π+π−)

/Γtotal Γ218/ΓΓ
(

ηc K+π+π−)

/Γtotal Γ218/ΓΓ
(

ηc K+π+π−)

/Γtotal Γ218/Γ NODE=S041C93
NODE=S041C93VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <3.9 × 10−4<3.9 × 10−4<3.9 × 10−4<3.9 × 10−4 90 VINOKUROVA 15 BELL e+ e− → Υ(4S)

Γ
(

ηc K+ω(782)
)

/Γtotal Γ219/ΓΓ
(

ηc K+ω(782)
)

/Γtotal Γ219/ΓΓ
(

ηc K+ω(782)
)

/Γtotal Γ219/ΓΓ
(

ηc K+ω(782)
)

/Γtotal Γ219/Γ NODE=S041C94
NODE=S041C94VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <5.3 × 10−4<5.3 × 10−4<5.3 × 10−4<5.3 × 10−4 90 VINOKUROVA 15 BELL e+ e− → Υ(4S)

Γ
(

ηc K+ η
)

/Γtotal Γ220/ΓΓ
(

ηc K+ η
)

/Γtotal Γ220/ΓΓ
(

ηc K+ η
)

/Γtotal Γ220/ΓΓ
(

ηc K+ η
)

/Γtotal Γ220/Γ NODE=S041C95
NODE=S041C95VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <2.2 × 10−4<2.2 × 10−4<2.2 × 10−4<2.2 × 10−4 90 VINOKUROVA 15 BELL e+ e− → Υ(4S)

Γ
(

ηc K+π0
)

/Γtotal Γ221/ΓΓ
(

ηc K+π0
)

/Γtotal Γ221/ΓΓ
(

ηc K+π0
)

/Γtotal Γ221/ΓΓ
(

ηc K+π0
)

/Γtotal Γ221/Γ NODE=S041C96
NODE=S041C96VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <6.2 × 10−4<6.2 × 10−4<6.2 × 10−4<6.2 × 10−4 90 VINOKUROVA 15 BELL e+ e− → Υ(4S)

Γ
(

X (3730)0K+, X 0 → ηc η
)

/Γtotal Γ226/ΓΓ
(

X (3730)0K+, X 0 → ηc η
)

/Γtotal Γ226/ΓΓ
(

X (3730)0K+, X 0 → ηc η
)

/Γtotal Γ226/ΓΓ
(

X (3730)0K+, X 0 → ηc η
)

/Γtotal Γ226/Γ NODE=S041C97
NODE=S041C97VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <4.6 × 10−5<4.6 × 10−5<4.6 × 10−5<4.6 × 10−5 90 VINOKUROVA 15 BELL e+ e− → Υ(4S)

Γ
(

X (3730)0K+, X 0 → ηc π0
)

/Γtotal Γ227/ΓΓ
(

X (3730)0K+, X 0 → ηc π0
)

/Γtotal Γ227/ΓΓ
(

X (3730)0K+, X 0 → ηc π0
)

/Γtotal Γ227/ΓΓ
(

X (3730)0K+, X 0 → ηc π0
)

/Γtotal Γ227/Γ NODE=S041C98
NODE=S041C98VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <5.7 × 10−5<5.7 × 10−5<5.7 × 10−5<5.7 × 10−5 90 VINOKUROVA 15 BELL e+ e− → Υ(4S)

Γ
(

X (3872)0K+, X 0 → ηc π+π−)

/Γtotal Γ238/ΓΓ
(

X (3872)0K+, X 0 → ηc π+π−)

/Γtotal Γ238/ΓΓ
(

X (3872)0K+, X 0 → ηc π+π−)

/Γtotal Γ238/ΓΓ
(

X (3872)0K+, X 0 → ηc π+π−)

/Γtotal Γ238/Γ NODE=S041C99
NODE=S041C99VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <3.0 × 10−5<3.0 × 10−5<3.0 × 10−5<3.0 × 10−5 90 VINOKUROVA 15 BELL e+ e− → Υ(4S)

Γ
(

X (3872)0K+, X 0 → ηc ω(782)
)

/Γtotal Γ239/ΓΓ
(

X (3872)0K+, X 0 → ηc ω(782)
)

/Γtotal Γ239/ΓΓ
(

X (3872)0K+, X 0 → ηc ω(782)
)

/Γtotal Γ239/ΓΓ
(

X (3872)0K+, X 0 → ηc ω(782)
)

/Γtotal Γ239/Γ NODE=S041P10
NODE=S041P10VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <6.9 × 10−5<6.9 × 10−5<6.9 × 10−5<6.9 × 10−5 90 VINOKUROVA 15 BELL e+ e− → Υ(4S)

Γ
(

χc0(3915)0K+, χc0 → ηc η
)

/Γtotal Γ240/ΓΓ
(

χc0(3915)0K+, χc0 → ηc η
)

/Γtotal Γ240/ΓΓ
(

χc0(3915)0K+, χc0 → ηc η
)

/Γtotal Γ240/ΓΓ
(

χc0(3915)0K+, χc0 → ηc η
)

/Γtotal Γ240/Γ NODE=S041P13
NODE=S041P13VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <3.3 × 10−5<3.3 × 10−5<3.3 × 10−5<3.3 × 10−5 90 VINOKUROVA 15 BELL e+ e− → Υ(4S)

Γ
(

χc0(3915)0K+, χc0 → ηc π0
)

/Γtotal Γ241/ΓΓ
(

χc0(3915)0K+, χc0 → ηc π0
)

/Γtotal Γ241/ΓΓ
(

χc0(3915)0K+, χc0 → ηc π0
)

/Γtotal Γ241/ΓΓ
(

χc0(3915)0K+, χc0 → ηc π0
)

/Γtotal Γ241/Γ NODE=S041P14
NODE=S041P14VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <1.8 × 10−5<1.8 × 10−5<1.8 × 10−5<1.8 × 10−5 90 VINOKUROVA 15 BELL e+ e− → Υ(4S)

Γ
(

X (4014)0K+, X 0 → ηc η
)

/Γtotal Γ242/ΓΓ
(

X (4014)0K+, X 0 → ηc η
)

/Γtotal Γ242/ΓΓ
(

X (4014)0K+, X 0 → ηc η
)

/Γtotal Γ242/ΓΓ
(

X (4014)0K+, X 0 → ηc η
)

/Γtotal Γ242/Γ NODE=S041P15
NODE=S041P15VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <3.9 × 10−5<3.9 × 10−5<3.9 × 10−5<3.9 × 10−5 90 VINOKUROVA 15 BELL e+ e− → Υ(4S)

Γ
(

X (4014)0K+, X 0 → ηc π0
)

/Γtotal Γ243/ΓΓ
(

X (4014)0K+, X 0 → ηc π0
)

/Γtotal Γ243/ΓΓ
(

X (4014)0K+, X 0 → ηc π0
)

/Γtotal Γ243/ΓΓ
(

X (4014)0K+, X 0 → ηc π0
)

/Γtotal Γ243/Γ NODE=S041P16
NODE=S041P16VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <1.2 × 10−5<1.2 × 10−5<1.2 × 10−5<1.2 × 10−5 90 VINOKUROVA 15 BELL e+ e− → Υ(4S)
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Γ
(

X (3900)0K+, X 0 → ηc π+π−)

/Γtotal Γ244/ΓΓ
(

X (3900)0K+, X 0 → ηc π+π−)

/Γtotal Γ244/ΓΓ
(

X (3900)0K+, X 0 → ηc π+π−)

/Γtotal Γ244/ΓΓ
(

X (3900)0K+, X 0 → ηc π+π−)

/Γtotal Γ244/Γ NODE=S041P17
NODE=S041P17VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <4.7 × 10−5<4.7 × 10−5<4.7 × 10−5<4.7 × 10−5 90 VINOKUROVA 15 BELL e+ e− → Υ(4S)

Γ
(

X (4020)0K+, X 0 → ηc π+π−)

/Γtotal Γ245/ΓΓ
(

X (4020)0K+, X 0 → ηc π+π−)

/Γtotal Γ245/ΓΓ
(

X (4020)0K+, X 0 → ηc π+π−)

/Γtotal Γ245/ΓΓ
(

X (4020)0K+, X 0 → ηc π+π−)

/Γtotal Γ245/Γ NODE=S041P18
NODE=S041P18VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <1.6 × 10−5<1.6 × 10−5<1.6 × 10−5<1.6 × 10−5 90 VINOKUROVA 15 BELL e+ e− → Υ(4S)

B± REFERENCESB± REFERENCESB± REFERENCESB± REFERENCES NODE=S041

YOUR PAPER REFID=56706VINOKUROVA 15 JHEP 1506 132 A. Vinokurova et al. (BELLE Collab.)
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Reference = KRONENBITTER 15; PR D92 051102
Verifier code = BELLE

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Karim Trabelsi

EMAIL: karim.trabelsi@kek.jp

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S041

B± I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S041
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

B+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOS NODE=S041215

Γ
(

τ+ ντ

)

/Γtotal Γ33/ΓΓ
(

τ+ ντ

)

/Γtotal Γ33/ΓΓ
(

τ+ ντ

)

/Γtotal Γ33/ΓΓ
(

τ+ ντ

)

/Γtotal Γ33/Γ NODE=S041S57
See the note on “Decay Constants of Charged Pseudoscalar Mesons” in the D+

s NODE=S041S57
Listings.

NODE=S041S57VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

1.16±0.21 OUR AVERAGE1.16±0.21 OUR AVERAGE1.16±0.21 OUR AVERAGE1.16±0.21 OUR AVERAGE Error includes scale factor of 1.1. [(1.14±0.27)×10−4
NEW

OUR 2015 AVERAGE Scale factor = 1.3]

YOUR DATA 1.25±0.28±0.27 1,2 KRONENBIT... 15 BELL e+ e− → Υ(4S)

0.72+0.27
−0.25±0.11 3 HARA 13 BELL e+ e− → Υ(4S)

1.83+0.53
−0.49±0.24 2,4 LEES 13K BABR e+ e− → Υ(4S)

1.7 ±0.8 ±0.2 2,5 AUBERT 10E BABR e+ e− → Υ(4S)

1.54+0.38
−0.37

+0.29
−0.31

2,6 HARA 10 BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •

1.8 +0.9
−0.8 ±0.45 2,7 AUBERT 08D BABR Repl. by LEES 13K

0.9 ±0.6 ±0.1 2,5 AUBERT 07AL BABR Repl. by AUBERT 10E

< 2.6 90 2 AUBERT 06K BABR e+ e− → Υ(4S)

1.79+0.56
−0.49

+0.46
−0.51

2,7 IKADO 06 BELL Repl. by HARA 13

< 4.2 90 2 AUBERT,B 05B BABR Repl. by AUBERT 06K

< 8.3 90 8 BARATE 01E ALEP e+ e− → Z

< 8.4 90 2 BROWDER 01 CLE2 e+ e− → Υ(4S)

< 5.7 90 9 ACCIARRI 97F L3 e+ e− → Z

<104 90 10 ALBRECHT 95D ARG e+ e− → Υ(4S)

< 22 90 ARTUSO 95 CLE2 e+ e− → Υ(4S)

< 18 90 11 BUSKULIC 95 ALEP e+ e− → Z

1Requires one reconstructed semileptonic B decay B− → D(∗)0 ℓ− νℓ in the recoil.YOUR NOTE NODE=S041S57;LINKAGE=E
2Assumes equal production of B+ and B0 at the Υ(4S).YOUR NOTE NODE=S041S57;LINKAGE=EP
3The authors combine their result with that from HARA 10 obtaining B(B− → NODE=S041S57;LINKAGE=D

τ− ντ )=(0.96 ± 0.26) × 10−4 and deriving fB

∣

∣Vub

∣

∣=(7.4 ± 0.8 ± 0.5)× 10−4 GeV.
4Requires a fully reconstructed hadronic B-decay in the recoil. Reports that this result NODE=S041S57;LINKAGE=LE
combined with AUBERT 10E value gives B(B− → τ− ντ ) = (1.79 ± 0.48) × 10−4.

5Requires one reconstructed semileptonic B decay B− → D0 ℓ− νℓX in the recoil. NODE=S041S57;LINKAGE=UB
6Requires one reconstructed semileptonic B decay B− → D(∗)0 ℓ− νℓX in the recoil. NODE=S041S57;LINKAGE=HA
7The analysis is based on a sample of events with one fully reconstructed tag B in a NODE=S041S57;LINKAGE=BT
hadronic decay mode B− → D(∗)0X−.

8The energy-flow and b-tagging algorithms were used. NODE=S041S57;LINKAGE=QK
9ACCIARRI 97F uses missing-energy technique and f (b → B−) = (38.2 ± 2.5)%. NODE=S041S57;LINKAGE=C

10ALBRECHT 95D uses full reconstruction of one B decay as tag. NODE=S041S57;LINKAGE=A
11BUSKULIC 95 uses same missing-energy technique as in b → τ+ ντ X, but analysis is NODE=S041S57;LINKAGE=B

restricted to endpoint region of missing-energy distribution.
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B± REFERENCESB± REFERENCESB± REFERENCESB± REFERENCES NODE=S041

YOUR PAPER REFID=56877KRONENBIT... 15 PR D92 051102 B. Kronenbitter et al. (BELLE Collab.)
REFID=54961HARA 13 PRL 110 131801 K. Hara et al. (BELLE Collab.)
REFID=55166LEES 13K PR D88 031102 J.P. Lees et al. (BABAR Collab.)
REFID=53218AUBERT 10E PR D81 051101 B. Aubert et al. (BABAR Collab.)
REFID=53464HARA 10 PR D82 071101 K. Hara et al. (BELLE Collab.)
REFID=52145AUBERT 08D PR D77 011107 B. Aubert et al. (BABAR Collab.)
REFID=51937AUBERT 07AL PR D76 052002 B. Aubert et al. (BABAR Collab.)
REFID=51092AUBERT 06K PR D73 057101 B. Aubert et al. (BABAR Collab.)
REFID=51572IKADO 06 PRL 97 251802 K. Ikado et al. (BELLE Collab.)
REFID=50688AUBERT,B 05B PRL 95 041804 B. Aubert et al. (BABAR Collab.)
REFID=48135BARATE 01E EPJ C19 213 R. Barate et al. (ALEPH Collab.)
REFID=48107BROWDER 01 PRL 86 2950 T.E. Browder et al. (CLEO Collab.)
REFID=45317ACCIARRI 97F PL B396 327 M. Acciarri et al. (L3 Collab.)
REFID=44352ALBRECHT 95D PL B353 554 H. Albrecht et al. (ARGUS Collab.)
REFID=44347ARTUSO 95 PRL 75 785 M. Artuso et al. (CLEO Collab.)
REFID=44119BUSKULIC 95 PL B343 444 D. Buskulic et al. (ALEPH Collab.)
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ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.
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REPLY

WITHIN
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Karim Trabelsi

EMAIL: karim.trabelsi@kek.jp

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONS NODE=MXXX046

(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)

B0
s = sb, B0

s = s b, similarly for B∗
s ’s NODE=MXXX046

NODE=S086

B0
s

I (JP ) = 0(0−)

I , J, P need confirmation. Quantum numbers shown are quark- NODE=S086
model predictions.

B0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOS

NODE=S086230

Γ
(

D−
s

ℓ+ νℓ anything
)

/Γtotal Γ5/ΓΓ
(

D−
s

ℓ+ νℓ anything
)

/Γtotal Γ5/ΓΓ
(

D−
s

ℓ+ νℓ anything
)

/Γtotal Γ5/ΓΓ
(

D−
s

ℓ+ νℓ anything
)

/Γtotal Γ5/Γ
NODE=S086R2

The values and averages in this section serve only to show what values result if one NODE=S086R2
assumes our B(b → B0

s
). They cannot be thought of as measurements since the

underlying product branching fractions were also used to determine B(b → B0
s
) as

described in the note on “Production and Decay of b-Flavored Hadrons.”

NODE=S086R2VALUE (units 10−2) EVTS DOCUMENT ID TECN COMMENT

8.1±1.3 OUR AVERAGE8.1±1.3 OUR AVERAGE8.1±1.3 OUR AVERAGE8.1±1.3 OUR AVERAGE NEW
[0.079 ± 0.024 OUR 2015 AVERAGE]

YOUR DATA 8.2±0.2±1.5 1 OSWALD 15 BELL e+ e− → Υ(5S)

SYCLP=A7.6±1.2±2.1 134 2 BUSKULIC 95O ALEP e+ e− → Z

SYCLP=A10.7±4.3±2.9 3 ABREU 92M DLPH e+ e− → Z

SYCLP=A10.3±3.6±2.8 18 4 ACTON 92N OPAL e+ e− → Z

• • • We do not use the following data for averages, fits, limits, etc. • • •
13 ±4 ±4 27 5 BUSKULIC 92E ALEP e+ e− → Z

1Obtains Bs → Ds X e ν, and Ds X µν separately, then combines them by assumingYOUR NOTE NODE=S086R2;LINKAGE=E
systematic uncertainties are fully correlated, except for the one on lepton identification.
The third uncertainty adds in quadrature systematic uncertainties from external sources

(number of Bs events, and D
(∗)
s

branching fractions). OSWALD 15 also measures the

cross-section σ(e+ e− → B
(∗)
s

B
(∗)
s

) = 53.8 ± 1.4 ± 5.3 pb at
√

s = 10.86 GeV.

2BUSKULIC 95O use Ds ℓ correlations. The measured product branching ratio is B(b → NODE=S086R2;LINKAGE=AE
Bs ) × B(Bs → D−

s
ℓ+ νℓ anything) = (0.82 ± 0.09+0.13

−0.14)% assuming B(Ds → φπ)

= (3.5 ± 0.4) × 10−2 and PDG 1994 values for the relative partial widths to the six
other Ds channels used in this analysis. Combined with results from Υ(4S) experiments

this can be used to extract B(b → Bs ) = (11.0 ± 1.2+2.5
−2.6)%. We evaluate using our

current values B(b → B0
s
) = 0.107 ± 0.014 and B(Ds → φπ) = 0.036 ± 0.009. Our

first error is their experiment’s and our second error is that due to B(b → B0
s
) and

B(Ds → φπ).
3ABREU 92M measured muons only and obtained product branching ratio B(Z → bor NODE=S086R2;LINKAGE=A

b) × B(b → Bs ) × B(Bs → Ds µ+ νµ anything) × B(Ds → φπ) = (18 ± 8)×10−5.

We evaluate using our current values B(b → B0
s
) = 0.107 ± 0.014 and B(Ds → φπ)

= 0.036 ± 0.009. Our first error is their experiment’s and our second error is that due

to B(b → B0
s
) and B(Ds → φπ). We use B(Z → bor b) = 2B(Z → bb) =

2×(0.2212 ± 0.0019).
4ACTON 92N is measured using Ds → φπ+ and K∗(892)0K+ events. The product NODE=S086R2;LINKAGE=C
branching fraction measured is measured to be B(b → B0

s
)B(B0

s
→ D−

s
ℓ+ νℓ anything)

×B(D−
s

→ φπ−) = (3.9 ± 1.1 ± 0.8) × 10−4. We evaluate using our current values

B(b → B0
s
) = 0.107 ± 0.014 and B(Ds → φπ) = 0.036 ± 0.009. Our first error is

their experiment’s and our second error is that due to B(b → B0
s
) and B(Ds → φπ).

5BUSKULIC 92E is measured using Ds → φπ+ and K∗(892)0K+ events. They use NODE=S086R2;LINKAGE=D
2.7 ± 0.7% for the φπ+ branching fraction. The average product branching fraction is

measured to be B(b → B0
s
)B(B0

s
→ D−

s
ℓ+ νℓ anything) =0.020 ± 0.0055+0.005

−0.006.

We evaluate using our current values B(b → B0
s
) = 0.107 ± 0.014 and B(Ds → φπ)

= 0.036 ± 0.009. Our first error is their experiment’s and our second error is that due

to B(b → B0
s
) and B(Ds → φπ). Superseded by BUSKULIC 95O.
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Γ
(

D∗−
s

ℓ+ νℓ anything
)

/Γtotal Γ6/ΓΓ
(

D∗−
s

ℓ+ νℓ anything
)

/Γtotal Γ6/ΓΓ
(

D∗−
s

ℓ+ νℓ anything
)

/Γtotal Γ6/ΓΓ
(

D∗−
s

ℓ+ νℓ anything
)

/Γtotal Γ6/Γ
NODE=S086S04
NODE=S086S04VALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA 5.4±0.4±1.05.4±0.4±1.05.4±0.4±1.05.4±0.4±1.0 1 OSWALD 15 BELL e+ e− → Υ(5S)

1Obtains Bs → D∗
s
X e ν, and D∗

s
X µν separately, then combines them by assuming

YOUR NOTE NODE=S086S04;LINKAGE=A
systematic uncertainties are fully correlated, except for the one on lepton identification.
The third uncertainty adds in quadrature systematic uncertainties from external sources

(number of Bs events, and D
(∗)
s

branching fractions). OSWALD 15 also measures the

cross-section σ(e+ e− → B
(∗)
s

B
(∗)
s

) = 53.8 ± 1.4 ± 5.3 pb at
√

s = 10.86 GeV.

B0
s REFERENCESB0
s REFERENCESB0
s REFERENCESB0
s REFERENCES

NODE=S086

YOUR PAPER REFID=56898OSWALD 15 PR D92 072013 C. Oswald et al. (BELLE Collab.)
REFID=44543BUSKULIC 95O PL B361 221 D. Buskulic et al. (ALEPH Collab.)
REFID=42151ABREU 92M PL B289 199 P. Abreu et al. (DELPHI Collab.)
REFID=43139ACTON 92N PL B295 357 P.D. Acton et al. (OPAL Collab.)
REFID=42241BUSKULIC 92E PL B294 145 D. Buskulic et al. (ALEPH Collab.)
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one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Karim Trabelsi

EMAIL: karim.trabelsi@kek.jp

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

B±/B0 ADMIXTURE
NODE=S049

B±/B0 ADMIXTURE BRANCHING RATIOSB±/B0 ADMIXTURE BRANCHING RATIOSB±/B0 ADMIXTURE BRANCHING RATIOSB±/B0 ADMIXTURE BRANCHING RATIOS NODE=S049215

Γ
(

D τ+ ντ

)

/Γ
(

D ℓ+ νℓ

)

Γ8/Γ7Γ
(

D τ+ ντ

)

/Γ
(

D ℓ+ νℓ

)

Γ8/Γ7Γ
(

D τ+ ντ

)

/Γ
(

D ℓ+ νℓ

)

Γ8/Γ7Γ
(

D τ+ ντ

)

/Γ
(

D ℓ+ νℓ

)

Γ8/Γ7 NODE=S049R36
NODE=S049R36VALUE (units 10−2) DOCUMENT ID TECN COMMENT

41 ± 5 OUR AVERAGE41 ± 5 OUR AVERAGE41 ± 5 OUR AVERAGE41 ± 5 OUR AVERAGE NEW
[(44 ± 7) × 10−2 OUR 2015 AVERAGE]

YOUR DATA 37.5 ± 6.4±2.6 1,2 HUSCHLE 15 BELL e+ e− → Υ(4S)

44.0 ± 5.8±4.2 1,2 LEES 12D BABR e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
4.16±11.7±5.2 1 AUBERT 08N BABR Repl. by LEES 12D

1Uses a fully reconstructed B meson as a tag on the recoil side.YOUR NOTE NODE=S049R36;LINKAGE=AU
2Uses τ+ → e+ νe ντ and τ+ → µ+ νµ ντ and e+ or µ+ as ℓ+. Obtained from

YOUR NOTE NODE=S049R36;LINKAGE=LE
simultaneous fit to B+ and B0 assuming isospin symmetry.

Γ
(

D∗ τ+ ντ

)

/Γ
(

D∗ ℓ+ νℓ

)

Γ12/Γ11Γ
(

D∗ τ+ ντ

)

/Γ
(

D∗ ℓ+ νℓ

)

Γ12/Γ11Γ
(

D∗ τ+ ντ

)

/Γ
(

D∗ ℓ+ νℓ

)

Γ12/Γ11Γ
(

D∗ τ+ ντ

)

/Γ
(

D∗ ℓ+ νℓ

)

Γ12/Γ11 NODE=S049R37
NODE=S049R37VALUE (units 10−2) DOCUMENT ID TECN COMMENT

31.8±2.4 OUR AVERAGE31.8±2.4 OUR AVERAGE31.8±2.4 OUR AVERAGE31.8±2.4 OUR AVERAGE NEW
[(33.2 ± 3.0) × 10−2 OUR 2015 AVERAGE]

YOUR DATA 29.3±3.8±1.5 1 HUSCHLE 15 BELL e+ e− → Υ(4S)

33.2±2.4±1.8 1 LEES 12D BABR e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
29.7±5.6±1.8 2 AUBERT 08N BABR Repl. by LEES 12D

1Uses τ+ → e+ νe ντ and τ+ → µ+ νµ ντ and e+ or µ+ as ℓ+. Obtained from
YOUR NOTE NODE=S049R37;LINKAGE=LE

simultaneous fit to B+ and B0 assuming isospin symmetry. Uses a fully reconstructed
B meson as a tag on the recoil side.

2Uses a fully reconstructed B meson as a tag on the recoil side. The results are normalized NODE=S049R37;LINKAGE=AU
to the B+ decay rate.

B±/B0 ADMIXTURE REFERENCESB±/B0 ADMIXTURE REFERENCESB±/B0 ADMIXTURE REFERENCESB±/B0 ADMIXTURE REFERENCES NODE=S049

YOUR PAPER REFID=56899HUSCHLE 15 PR D92 072014 M. Huschle et al. (BELLE Collab.)
REFID=54261LEES 12D PRL 109 101802 J.P. Lees et al. (BABAR Collab.)
REFID=55461Also PR D88 072012 J.P. Lees et al. (BABAR Collab.)
REFID=52222AUBERT 08N PRL 100 021801 B. Aubert et al. (BABAR Collab.)
REFID=52799Also PR D79 092002 B. Aubert et al. (BABAR Collab.)
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ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Karim Trabelsi

EMAIL: karim.trabelsi@kek.jp

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

CP VIOLATION PARAMETERSCP VIOLATION PARAMETERSCP VIOLATION PARAMETERSCP VIOLATION PARAMETERS NODE=S042229

C
D

(∗)
CP

h0
(B0 → D

(∗)
CP h0)C

D
(∗)
CP

h0
(B0 → D

(∗)
CP h0)C

D
(∗)
CP

h0
(B0 → D

(∗)
CP h0)C

D
(∗)
CP

h0
(B0 → D

(∗)
CP h0)

NODE=S042CDH
NODE=S042CDHVALUE DOCUMENT ID TECN COMMENT

−0.06±0.08 OUR AVERAGE−0.06±0.08 OUR AVERAGE−0.06±0.08 OUR AVERAGE−0.06±0.08 OUR AVERAGE Error includes scale factor of 1.2. [−0.23 ± 0.16 OUR NEW
2015 AVERAGE]

YOUR DATA −0.02±0.07±0.03 1 ABDESSALAM 15 e+ e− → Υ(4S)

−0.23±0.16±0.04 AUBERT 07AJ BABR e+ e− → Υ(4S)

1BABAR and BELLE combined analysis uses CP-eigenstate decay modes D0 → K+K−,YOUR NOTE NODE=S042CDH;LINKAGE=A
K0

S
π0, K0

S
ω, and h0 = π0, η, ω.

S
D

(∗)
CP

h0
(B0 → D

(∗)
CP h0)S

D
(∗)
CP

h0
(B0 → D

(∗)
CP h0)S

D
(∗)
CP

h0
(B0 → D

(∗)
CP h0)S

D
(∗)
CP

h0
(B0 → D

(∗)
CP h0)

NODE=S042SDH
NODE=S042SDHVALUE DOCUMENT ID TECN COMMENT

−0.64±0.10 OUR AVERAGE−0.64±0.10 OUR AVERAGE−0.64±0.10 OUR AVERAGE−0.64±0.10 OUR AVERAGE NEW
[−0.56 ± 0.24 OUR 2015 AVERAGE]

YOUR DATA −0.66±0.10±0.06 1 ABDESSALAM 15 e+ e− → Υ(4S)

−0.56±0.23±0.05 AUBERT 07AJ BABR e+ e− → Υ(4S)

1BABAR and BELLE combined analysis uses CP-eigenstate decay modes D0 → K+K−,YOUR NOTE NODE=S042SDH;LINKAGE=A
K0

S
π0, K0

S
ω, and h0 = π0, η, ω.

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=56916ABDESSALAM 15 PRL 115 121604 A. Abdessalam et al. (BABAR and BELLE Collab.)
REFID=51865AUBERT 07AJ PRL 99 081801 B. Aubert et al. (BABAR Collab.)
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REPLY
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Karim Trabelsi

EMAIL: karim.trabelsi@kek.jp

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

pΛD−)

/Γtotal Γ443/ΓΓ
(

pΛD−)

/Γtotal Γ443/ΓΓ
(

pΛD−)

/Γtotal Γ443/ΓΓ
(

pΛD−)

/Γtotal Γ443/Γ NODE=S042C34
NODE=S042C34VALUE (units 10−6) DOCUMENT ID TECN COMMENT

YOUR DATA 25.1±2.6±3.525.1±2.6±3.525.1±2.6±3.525.1±2.6±3.5 1 CHANG 15 BELL e+ e− → Υ(4S)

1Assumes equal production of B+ and B0 at the Υ(4S).YOUR NOTE NODE=S042C34;LINKAGE=A

Γ
(

pΛD∗−)

/Γtotal Γ444/ΓΓ
(

pΛD∗−)

/Γtotal Γ444/ΓΓ
(

pΛD∗−)

/Γtotal Γ444/ΓΓ
(

pΛD∗−)

/Γtotal Γ444/Γ NODE=S042C35
NODE=S042C35VALUE (units 10−6) DOCUMENT ID TECN COMMENT

YOUR DATA 33.6±6.3±4.433.6±6.3±4.433.6±6.3±4.433.6±6.3±4.4 1 CHANG 15 BELL e+ e− → Υ(4S)

1Assumes equal production of B+ and B0 at the Υ(4S).YOUR NOTE NODE=S042C35;LINKAGE=A

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=56926CHANG 15 PRL 115 221803 Y.-Y. Chang et al. (BELLE Collab.)
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Reference = HAMER 16; PR D93 032007
Verifier code = BELLE

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Karim Trabelsi

EMAIL: karim.trabelsi@kek.jp

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

π− τ+ ντ

)

/Γtotal Γ21/ΓΓ
(

π− τ+ ντ

)

/Γtotal Γ21/ΓΓ
(

π− τ+ ντ

)

/Γtotal Γ21/ΓΓ
(

π− τ+ ντ

)

/Γtotal Γ21/Γ NODE=S042R86
NODE=S042R86VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <2.5 × 10−4<2.5 × 10−4<2.5 × 10−4<2.5 × 10−4 90 1 HAMER 16 BELL e+ e− → Υ(4S)

1Assumes equal production of B+ and B0 at the Υ(4S).YOUR NOTE NODE=S042R86;LINKAGE=EP

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=57130HAMER 16 PR D93 032007 P. Hamer et al. (BELLE Collab.)
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Reference = VANHOEFER 16; PR D93 032010
Verifier code = BELLE

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Karim Trabelsi

EMAIL: karim.trabelsi@kek.jp

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

ρ+ρ−
)

/Γtotal Γ418/ΓΓ
(

ρ+ρ−
)

/Γtotal Γ418/ΓΓ
(

ρ+ρ−
)

/Γtotal Γ418/ΓΓ
(

ρ+ρ−
)

/Γtotal Γ418/Γ NODE=S042R55
NODE=S042R55VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

27.7±1.9 OUR AVERAGE27.7±1.9 OUR AVERAGE27.7±1.9 OUR AVERAGE27.7±1.9 OUR AVERAGE NEW
[(24.2 ± 3.1) × 10−6 OUR 2015 AVERAGE]

YOUR DATA 28.3±1.5±1.5 1 VANHOEFER 16 BELL e+ e− → Υ(4S)

25.5±2.1+3.6
−3.9

1 AUBERT 07BF BABR e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •

22.8±3.8+2.3
−2.6

1 SOMOV 06 BELL Repl. by VANHOEFER 16

25 +7
−6

+5
−6

1 AUBERT 04G BABR Repl. by AUBERT,B 04R

30 ±4 ±5 1,2 AUBERT,B 04R BABR Repl. by AUBERT 07BF

<2200 90 1 ALBRECHT 90B ARG e+ e− → Υ(4S)

1Assumes equal production of B+ and B0 at the Υ(4S).YOUR NOTE NODE=S042R55;LINKAGE=EP
2The quoted result is obtained after combining with AUBERT 04G result by AUBERT 04R NODE=S042R55;LINKAGE=AB
alone gives (33 ± 4 ± 5) × 10−6.

POLARIZATION IN B0 DECAYPOLARIZATION IN B0 DECAYPOLARIZATION IN B0 DECAYPOLARIZATION IN B0 DECAY NODE=S042223

In decays involving two vector mesons, one can distinguish among the NODE=S042223
states in which meson polarizations are both longitudinal (L) or both are
transverse and parallel (‖) or perpendicular (⊥) to each other with the
parameters ΓL/Γ, Γ⊥/Γ, and the relative phases φ‖ and φ⊥. See the

definitions in the note on “Polarization in B Decays” review in the B0

Particle Listings.

ΓL/Γ in B0 → ρ+ρ−ΓL/Γ in B0 → ρ+ρ−ΓL/Γ in B0 → ρ+ρ−ΓL/Γ in B0 → ρ+ρ− NODE=S042P6
NODE=S042P6VALUE DOCUMENT ID TECN COMMENT

0.990+0.021
−0.019 OUR AVERAGE0.990+0.021
−0.019 OUR AVERAGE0.990+0.021
−0.019 OUR AVERAGE0.990+0.021
−0.019 OUR AVERAGE

NEW
[0.977+0.028

−0.024 OUR 2015 AVERAGE]

YOUR DATA 0.988±0.012±0.023 VANHOEFER 16 BELL e+ e− → Υ(4S)

0.992±0.024+0.026
−0.013 AUBERT 07BF BABR e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.941+0.034
−0.040±0.030 SOMOV 06 BELL Repl. by VANHOEFER 16

0.978±0.014+0.021
−0.029 AUBERT,B 05C BABR Repl. by AUBERT 07BF
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0.98 +0.02
−0.08 ±0.03 AUBERT 04G BABR Repl. by AUBERT,B 04R

0.99 ±0.03 +0.04
−0.03 AUBERT,B 04R BABR Repl. by AUBERT,B 05C

CP VIOLATION PARAMETERSCP VIOLATION PARAMETERSCP VIOLATION PARAMETERSCP VIOLATION PARAMETERS NODE=S042229

Cρρ (B0 → ρ+ρ−)Cρρ (B0 → ρ+ρ−)Cρρ (B0 → ρ+ρ−)Cρρ (B0 → ρ+ρ−)
NODE=S042CRR
NODE=S042CRRVALUE DOCUMENT ID TECN COMMENT

0.00±0.09 OUR AVERAGE0.00±0.09 OUR AVERAGE0.00±0.09 OUR AVERAGE0.00±0.09 OUR AVERAGE NEW
[−0.05 ± 0.13 OUR 2015 AVERAGE]

YOUR DATA 0.00±0.10±0.06 1 VANHOEFER 16 BELL e+ e− → Υ(4S)

0.01±0.15±0.06 AUBERT 07BF BABR e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
−0.16±0.21±0.08 1 SOMOV 07 BELL Repl. by VANHOEFER 16

−0.00±0.30±0.09 1 SOMOV 06 BELL Repl. by SOMOV 07

−0.03±0.18±0.09 AUBERT,B 05C BABR Repl. by AUBERT 07BF

−0.17±0.27±0.14 AUBERT,B 04R BABR Repl. by AUBERT,B 05C

1BELLE Collab. quotes ACP which is equal to −C.YOUR NOTE NODE=S042CRR;LINKAGE=BC

Sρρ (B0 → ρ+ρ−)Sρρ (B0 → ρ+ρ−)Sρρ (B0 → ρ+ρ−)Sρρ (B0 → ρ+ρ−)
NODE=S042SRR
NODE=S042SRRVALUE DOCUMENT ID TECN COMMENT

−0.14±0.13 OUR AVERAGE−0.14±0.13 OUR AVERAGE−0.14±0.13 OUR AVERAGE−0.14±0.13 OUR AVERAGE NEW
[−0.06 ± 0.17 OUR 2015 AVERAGE]

YOUR DATA −0.13±0.15±0.05 VANHOEFER 16 BELL e+ e− → Υ(4S)

−0.17±0.20+0.05
−0.06 AUBERT 07BF BABR e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.19±0.30±0.08 SOMOV 07 BELL Repl. by VANHOEFER 16

0.08±0.41±0.09 SOMOV 06 BELL Repl. by SOMOV 07

−0.33±0.24+0.08
−0.14 AUBERT,B 05C BABR Repl. by AUBERT 07BF

−0.42±0.42±0.14 AUBERT,B 04R BABR Repl. by AUBERT,B 05C

αααα NODE=S042ALP

For angle α(φ2) of the CKM unitarity triangle, see the review on “CP violation” in NODE=S042ALP
the reviews section.

NODE=S042ALPVALUE (◦) DOCUMENT ID TECN COMMENT

93 ± 5 OUR AVERAGE93 ± 5 OUR AVERAGE93 ± 5 OUR AVERAGE93 ± 5 OUR AVERAGE NEW
[(91 ± 6)◦ OUR 2015 AVERAGE]

YOUR DATA 93.7±10.6 1 VANHOEFER 16 BELL e+ e− → Υ(4S)

92.4+ 6.0
− 6.5

1 AUBERT 09G BABR e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
84.9±13.5 1 VANHOEFER 14 BELL Repl. by VANHOEFER 16

79 ± 7 ±11 2 AUBERT 10D BABR e+ e− → Υ(4S)

78.6± 7.3 3 AUBERT 07O BABR e+ e− → Υ(4S)

88 ±17 4 SOMOV 06 BELL Repl. by VANHOEFER 14

100 ±13 5 AUBERT,B 05C BABR Repl. by AUBERT 09G

102 +16
−12 ±14 6 AUBERT,B 04R BABR Repl. by AUBERT,B 05C

1Based on an isospin analysis of the B → ρρ system.YOUR NOTE NODE=S042ALP;LINKAGE=BE
2Obtained using the time dependent analysis of B0 → a1(1260)±π∓ and branching NODE=S042ALP;LINKAGE=AE
fraction measurements of B → a1(1260)K and B → K1π. Uses SU(3) flavor relations.

3The angle αeff is obtained using the measured CP parameters of B0 → a1(1260)±π∓ NODE=S042ALP;LINKAGE=UB
and choosing one of the four solutions that is compatible with the result of SM-based
fits.

4Obtained using isospin relation and selecting a solution closest to the CKM best fit NODE=S042ALP;LINKAGE=SO
average; the 90% CL allowed interval is 59◦ < φ2 ( ≡ α) < 115◦.

5Obtained using isospin relation and selecting a solution closest to the CKM best fit NODE=S042ALP;LINKAGE=AB
average; 90% CL allowed interval is 79◦ < α < 123◦.

6Obtained from the measured CP parameters of the longitudinal polarization by selecting NODE=S042ALP;LINKAGE=AU
the solution closest to the CKM best fit central value of α = 95◦ – 98◦.
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B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=57131VANHOEFER 16 PR D93 032010 P. Vanhoefer et al. (BELLE Collab.)
REFID=55811VANHOEFER 14 PR D89 072008 P. Vanhoefer et al. (BELLE Collab.)
REFID=53217AUBERT 10D PR D81 052009 B. Aubert et al. (BABAR Collab.)
REFID=52688AUBERT 09G PRL 102 141802 B. Aubert et al. (BABAR Collab.)
REFID=51939AUBERT 07BF PR D76 052007 B. Aubert et al. (BABAR Collab.)
REFID=51679AUBERT 07O PRL 98 181803 B. Aubert et al. (BABAR Collab.)
REFID=51851SOMOV 07 PR D76 011104 A. Somov et al. (BELLE Collab.)
REFID=51096SOMOV 06 PRL 96 171801 A. Somov et al. (BELLE Collab.)
REFID=50687AUBERT,B 05C PRL 95 041805 B. Aubert et al. (BABAR Collab.)
REFID=49864AUBERT 04G PR D69 031102 B. Aubert et al. (BABAR Collab.)
REFID=49956AUBERT 04R PR D69 052001 B. Aubert et al. (BABAR Collab.)
REFID=50361AUBERT,B 04R PRL 93 231801 B. Aubert et al. (BABAR Collab.)
REFID=41216ALBRECHT 90B PL B241 278 H. Albrecht et al. (ARGUS Collab.)
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Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Karim Trabelsi

EMAIL: karim.trabelsi@kek.jp

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

D− ℓ+ νℓ

)

/Γtotal Γ4/ΓΓ
(

D− ℓ+ νℓ

)

/Γtotal Γ4/ΓΓ
(

D− ℓ+ νℓ

)

/Γtotal Γ4/ΓΓ
(

D− ℓ+ νℓ

)

/Γtotal Γ4/Γ NODE=S042R35

ℓ denotes e or µ, not the sum. NODE=S042R35

“OUR EVALUATION” is an average using rescaled values of the data listed below.
The average and rescaling were performed by the Heavy Flavor Averaging Group

(HFAG) and are described at http://www.slac.stanford.edu/xorg/hfag/. The aver-
aging/rescaling procedure takes into account correlations between the measurements.

NODE=S042R35VALUE DOCUMENT ID TECN COMMENT

0.0219±0.0012 OUR EVALUATION0.0219±0.0012 OUR EVALUATION0.0219±0.0012 OUR EVALUATION0.0219±0.0012 OUR EVALUATION → UNCHECKED ←
0.0225±0.0008 OUR AVERAGE0.0225±0.0008 OUR AVERAGE0.0225±0.0008 OUR AVERAGE0.0225±0.0008 OUR AVERAGE NEW
[0.0218 ± 0.0012 OUR 2015 AVERAGE]

YOUR DATA 0.0231±0.0003±0.0011 1 GLATTAUER 16 BELL e+ e− → Υ(4S)

0.0221±0.0011±0.0011 2 AUBERT 10 BABR e+ e− → Υ(4S)

0.0209±0.0013±0.0018 3 BARTELT 99 CLE2 e+ e− → Υ(4S)

0.0235±0.0020±0.0044 4 BUSKULIC 97 ALEP e+ e− → Z

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.0221±0.0011±0.0012 2 AUBERT 08Q BABR Repl. by AUBERT 10

0.0213±0.0012±0.0039 ABE 02E BELL Repl. by GLATTAUER 16

0.0187±0.0015±0.0032 5 ATHANAS 97 CLE2 Repl. by BARTELT 99

0.018 ±0.006 ±0.003 6 FULTON 91 CLEO e+ e− → Υ(4S)

0.020 ±0.007 ±0.006 7 ALBRECHT 89J ARG e+ e− → Υ(4S)

1Uses a fully reconstructed B meson as a tag on the recoil side while the other, on theYOUR NOTE NODE=S042R35;LINKAGE=D
signal side, is partially reconstructed from B → D ℓν.

2Uses a fully reconstructed B meson as a tag on the recoil side. NODE=S042R35;LINKAGE=BE
3Assumes equal production of B+ and B0 at the Υ(4S). NODE=S042R35;LINKAGE=L9
4BUSKULIC 97 assumes fraction (B+) = fraction (B0) = (37.8 ± 2.2)% and PDG 96 NODE=S042R35;LINKAGE=I
values for B lifetime and branching ratio of D∗ and D decays.

5ATHANAS 97 uses missing energy and missing momentum to reconstruct neutrino. NODE=S042R35;LINKAGE=C
6FULTON 91 assumes assuming equal production of B0 and B+ at the Υ(4S) and uses NODE=S042R35;LINKAGE=B
Mark III D and D∗ branching ratios.

7ALBRECHT 89J reports 0.018 ± 0.006 ± 0.005. We rescale using the method described NODE=S042R35;LINKAGE=A
in STONE 94 but with the updated PDG 94 B(D0 → K−π+).

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=57132GLATTAUER 16 PR D93 032006 R. Glattauer et al. (BELLE Collab.)
REFID=53189AUBERT 10 PRL 104 011802 B. Aubert et al. (BABAR Collab.)
REFID=52229AUBERT 08Q PRL 100 151802 B. Aubert et al. (BABAR Collab.)
REFID=48601ABE 02E PL B526 258 K. Abe et al. (BELLE Collab.)
REFID=47004BARTELT 99 PRL 82 3746 J. Bartelt et al. (CLEO Collab.)
REFID=45598ATHANAS 97 PRL 79 2208 M. Athanas et al. (CLEO Collab.)
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REFID=45291BUSKULIC 97 PL B395 373 D. Buskulic et al. (ALEPH Collab.)
REFID=44495PDG 96 PR D54 1 R. M. Barnett et al. (PDG Collab.)
REFID=43653PDG 94 PR D50 1173 L. Montanet et al. (CERN, LBL, BOST+)
REFID=43737STONE 94 HEPSY 93-11 S. Stone

Published in B Decays, 2nd Edition, World Scientific, Singapore
REFID=41391FULTON 91 PR D43 651 R. Fulton et al. (CLEO Collab.)
REFID=41099ALBRECHT 89J PL B229 175 H. Albrecht et al. (ARGUS Collab.)

Vcb and Vub CKM Matrix Elements
NODE=S052

OMITTED FROM SUMMARY TABLE

Vcb MEASUREMENTSVcb MEASUREMENTSVcb MEASUREMENTSVcb MEASUREMENTS NODE=S052220

For the discussion of Vcb measurements, which is not repeated here, see NODE=S052220
the review on “Determination of

∣

∣Vcb

∣

∣ and
∣

∣Vub

∣

∣.”

The CKM matrix element
∣

∣Vcb

∣

∣ can be determined by studying the rate of

the semileptonic decay B → D (∗) ℓν as a function of the recoil kinemat-

ics of D(∗) mesons. Taking advantage of theoretical constraints on the
normalization and a linear ω dependence of the form factors (F (ω), G(ω))
provided by Heavy Quark Effective Theory (HQET), the

∣

∣Vcb

∣

∣×F (ω) and

ρ2 (a2) can be simultaneously extracted from data, where ω is the scalar
product of the two-meson four velocities, F (1) is the form factor at zero

recoil (ω=1) and ρ2 is the slope, sometimes denoted as a2. Using the
theoretical input of F (1), a value of

∣

∣Vcb

∣

∣ can be obtained.

“OUR EVALUATION” is an average using rescaled values of the
data listed below. The average and rescaling were performed by
the Heavy Flavor Averaging Group (HFAG) and are described at
http://www.slac.stanford.edu/xorg/hfag/. The averaging/rescaling pro-
cedure takes into account correlations between the measurements.

∣

∣Vcb

∣

∣ × G (1) (from B → D− ℓ+ ν)
∣

∣Vcb

∣

∣ × G (1) (from B → D− ℓ+ ν)
∣

∣Vcb

∣

∣ × G (1) (from B → D− ℓ+ ν)
∣

∣Vcb

∣

∣ × G (1) (from B → D− ℓ+ ν) NODE=S052CB2
NODE=S052CB2VALUE DOCUMENT ID TECN COMMENT

0.04265±0.00153 OUR EVALUATION0.04265±0.00153 OUR EVALUATION0.04265±0.00153 OUR EVALUATION0.04265±0.00153 OUR EVALUATION with ρ2=1.190 ± 0.054 and a correlation 0.83. → UNCHECKED ←
The fitted χ2 is 0.5 for 8 degrees of freedom.

0.0422 ±0.0010 OUR AVERAGE0.0422 ±0.0010 OUR AVERAGE0.0422 ±0.0010 OUR AVERAGE0.0422 ±0.0010 OUR AVERAGE NEW
[0.0421 ± 0.0016 OUR 2015 AVERAGE]

YOUR DATA 0.04229±0.00137 16 GLATTAUER 16 BELL e+ e− → Υ(4S)

0.0423 ±0.0019 ±0.0014 17 AUBERT 10 BABR e+ e− → Υ(4S)

0.0431 ±0.0008 ±0.0023 18 AUBERT 09A BABR e+ e− → Υ(4S)

0.0416 ±0.0047 ±0.0037 19 BARTELT 99 CLE2 e+ e− → Υ(4S)

0.0278 ±0.0068 ±0.0065 20 BUSKULIC 97 ALEP e+ e− → Z

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.0411 ±0.0044 ±0.0052 21 ABE 02E BELL Repl. by GLATTAUER 16

0.0337 ±0.0044 +0.0072
−0.0049

22 ATHANAS 97 CLE2 Repl. by BARTELT 99

16Obtained from a fit to the combined partially reconstructed B → D ℓνℓ sample whileYOUR NOTE NODE=S052CB2;LINKAGE=A
tagged by the other fully reconstructed B meson in the event. Also reports fitted ρ2 =
1.09 ± 0.05.

17Obtained from a fit to the combined B → D ℓ+ νℓ sample in which a hadronic decay of NODE=S052CB2;LINKAGE=AU
the second B meson is fully reconstructed and ρ2 = 1.20 ± 0.09 ± 0.04.

18Obtained from a global fit to B → D(∗) ℓνℓ events, with reconstructed D0 ℓ and D+ ℓ NODE=S052CB2;LINKAGE=BE
final states and ρ2 = 1.20 ± 0.04 ± 0.07.

19BARTELT 99: measured using both exclusive reconstructed B0 → D− ℓ+ ν and B+ → NODE=S052CB2;LINKAGE=F
D0 ℓ+ ν samples.

20BUSKULIC 97: measured using exclusively reconstructed D± with a a2=−0.05± 0.53± NODE=S052CB2;LINKAGE=B
0.38. The statistical correlation is 0.99.

21Using the missing energy and momentum to extract kinematic information about the NODE=S052CB2;LINKAGE=CE
undetected neutrino in the B0 → D− ℓ+ ν decay.

22ATHANAS 97: measured using both exclusive reconstructed B0 → D− ℓ+ ν and B+ → NODE=S052CB2;LINKAGE=E
D0 ℓ+ ν samples with a ρ2=0.59 ± 0.22 ± 0.12+0.59

−0
. They report their experiment’s

uncertainties ±0.0044 ± 0.0048+0.0053
−0.0012, where the first error is statistical, the second

is systematic, and the third is the uncertainty due to the form factor model variations.
We combine the last two in quadrature.
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Vcb and Vub CKM Matrix Elements REFERENCESVcb and Vub CKM Matrix Elements REFERENCESVcb and Vub CKM Matrix Elements REFERENCESVcb and Vub CKM Matrix Elements REFERENCES NODE=S052

YOUR PAPER REFID=57132GLATTAUER 16 PR D93 032006 R. Glattauer et al. (BELLE Collab.)
REFID=53189AUBERT 10 PRL 104 011802 B. Aubert et al. (BABAR Collab.)
REFID=52640AUBERT 09A PR D79 012002 B. Aubert et al. (BABAR Collab.)
REFID=48601ABE 02E PL B526 258 K. Abe et al. (BELLE Collab.)
REFID=47004BARTELT 99 PRL 82 3746 J. Bartelt et al. (CLEO Collab.)
REFID=45598ATHANAS 97 PRL 79 2208 M. Athanas et al. (CLEO Collab.)
REFID=45291BUSKULIC 97 PL B395 373 D. Buskulic et al. (ALEPH Collab.)



4/19/2016

Reference = CHOBANOVA 16; PR D93 031101
Verifier code = BELLE

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Karim Trabelsi

EMAIL: karim.trabelsi@kek.jp

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

ψ(2S)π0
)

/Γtotal Γ233/ΓΓ
(

ψ(2S)π0
)

/Γtotal Γ233/ΓΓ
(

ψ(2S)π0
)

/Γtotal Γ233/ΓΓ
(

ψ(2S)π0
)

/Γtotal Γ233/Γ NODE=S042P00
NODE=S042P00VALUE (units 10−5) DOCUMENT ID TECN COMMENT

YOUR DATA 1.17±0.17±0.081.17±0.17±0.081.17±0.17±0.081.17±0.17±0.08 1 CHOBANOVA 16 BELL e+ e− → Υ(4S)

1Assumes equal production of B+ and B0 at the Υ(4S).YOUR NOTE NODE=S042P00;LINKAGE=B

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=57133CHOBANOVA 16 PR D93 031101 V. Chobanova et al. (BELLE Collab.)
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Reference = KHACHATRYAN 15AA; JHEP 1501 063
Verifier code = CMS

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

CMS Physics Coordinator

EMAIL: cms-physics-coordinator@cern.ch

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM, CHARMED MESONSBOTTOM, CHARMED MESONSBOTTOM, CHARMED MESONSBOTTOM, CHARMED MESONS NODE=MXXX049

(B = C = ±1)(B = C = ±1)(B = C = ±1)(B = C = ±1)

B+
c

= cb, B−
c

= c b, similarly for B∗
c ’s NODE=MXXX049

NODE=S091

B+
c

I (JP ) = 0(0−)
I, J, P need confirmation.

Quantum numbers shown are quark-model predictions. NODE=S091

B+
c

BRANCHING RATIOSB+
c

BRANCHING RATIOSB+
c

BRANCHING RATIOSB+
c

BRANCHING RATIOS
NODE=S091225

Γ
(

J/ψ(1S)π+
)

/Γtotal × B
(

b → Bc

)

Γ3/Γ× BΓ
(

J/ψ(1S)π+
)

/Γtotal × B
(

b → Bc

)

Γ3/Γ× BΓ
(

J/ψ(1S)π+
)

/Γtotal ×B
(

b → Bc

)

Γ3/Γ×BΓ
(

J/ψ(1S)π+
)

/Γtotal ×B
(

b → Bc

)

Γ3/Γ×B NODE=S091R2
NODE=S091R2VALUE CL% DOCUMENT ID TECN COMMENT

seen 1 AAIJ 15M LHCB pp at 8 TeV

YOUR DATA seen 2 KHACHATRY...15AA CMS pp at 7 TeV

seen AALTONEN 13 CDF pp at 1.96 TeV

seen 3 AAIJ 12AV LHCB pp at 7 TeV

seen AALTONEN 08M CDF pp at 1.96 TeV

seen ABAZOV 08T D0 pp at 1.96 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
<2.4 × 10−4 90 4 ACKERSTAFF 98O OPAL e+ e− → Z

<3.4 × 10−4 90 5 ABREU 97E DLPH e+ e− → Z

<8.2 × 10−5 90 6 BARATE 97H ALEP e+ e− → Z

<2.0 × 10−5 95 7 ABE 96R CDF pp 1.8 TeV

1AAIJ 15M reports a measurement of B(B+
c

→ J/ψπ+) / B(B+ → J/ψK+) · fc/fu NODE=S091R2;LINKAGE=E
= (0.683 ± 0.018 ± 0.009)% at pT (B) < 20 GeV and 2.0 < η(B) < 4.5.

2KHACHATRYAN 15AA reports a measurement of B(B+
c

→ J/ψπ+) / B(B+ →
YOUR NOTE NODE=S091R2;LINKAGE=F

J/ψK+) · fc/fu = (0.48 ± 0.05 ± 0.03 ± 0.05)%, at pT > 15 GeV and
∣

∣η(B)
∣

∣ < 1.6.
3AAIJ 12AV reports a measurement of B(B+

c
→ J/ψπ+)/B(B+ → J/ψK+) fc/fu =

NODE=S091R2;LINKAGE=AA
(0.68 ± 0.10 ± 0.03 ± 0.05)% at pT (B) > 4 GeV and 2.5 < η(B) < 4.5.

4ACKERSTAFF 98O reports B(Z → Bc X)/B(Z → qq)×B(Bc → J/ψ(1S)π+) < NODE=S091R2;LINKAGE=D
1.06 × 10−4 at 90%CL. We rescale to our PDG 98 values of B(Z → bb).

5ABREU 97E value listed is for an assumed τBc
= 0.4 ps and improves to 2.7× 10−4 for

NODE=S091R2;LINKAGE=A
τBc

= 1.4 ps.

6BARATE 97H reports B(Z → Bc X)/B(Z → qq)·B(Bc → J/ψ(1S)π) < 3.6× 10−5
NODE=S091R2;LINKAGE=B

at 90%CL. We rescale to our PDG 96 values of B(Z → bb).
7ABE 96R reports B(b → Bc X)/B(b → B+X)·B(B+

c
→ J/ψ(1S)π+)/B(B+ →

NODE=S091R2;LINKAGE=C
J/ψ(1S)K+) < 0.053 at 95%CL for τBc

= 0.8 ps. It changes from 0.15 to 0.04 for

0.17 ps< τBc
< 1.6 ps. We rescale to our PDG 96 values of B(b → B+) = 0.378±0.022

and B(B+ → J/ψ(1S)K+) = 0.00101 ± 0.00014.

Γ
(

J/ψ(1S)π+π+π−)

/Γ
(

J/ψ(1S)π+
)

Γ5/Γ3Γ
(

J/ψ(1S)π+π+π−)

/Γ
(

J/ψ(1S)π+
)

Γ5/Γ3Γ
(

J/ψ(1S)π+π+π−)

/Γ
(

J/ψ(1S)π+
)

Γ5/Γ3Γ
(

J/ψ(1S)π+π+π−)

/Γ
(

J/ψ(1S)π+
)

Γ5/Γ3 NODE=S091R01
NODE=S091R01VALUE DOCUMENT ID TECN COMMENT

2.4 ±0.4 OUR AVERAGE2.4 ±0.4 OUR AVERAGE2.4 ±0.4 OUR AVERAGE2.4 ±0.4 OUR AVERAGE

YOUR DATA 2.55±0.80±0.33+0.04
−0.01 KHACHATRY...15AA CMS pp at 7 TeV

2.41±0.30±0.33 AAIJ 12Y LHCB pp at 7 TeV

B+
c

REFERENCESB+
c

REFERENCESB+
c

REFERENCESB+
c

REFERENCES
NODE=S091

REFID=56456AAIJ 15M PRL 114 132001 R. Aaij et al. (LHCb Collab.)
YOUR PAPER REFID=56540KHACHATRY... 15AA JHEP 1501 063 V. Khachatryan et al. (CMS Collab.)

REFID=54798AALTONEN 13 PR D87 011101 T. Aaltonen et al. (CDF Collab.)
REFID=54764AAIJ 12AV PRL 109 232001 R. Aaij et al. (LHCb Collab.)
REFID=54219AAIJ 12Y PRL 108 251802 R. Aaij et al. (LHCb Collab.)
REFID=52252AALTONEN 08M PRL 100 182002 T. Aaltonen et al. (CDF Collab.)
REFID=52398ABAZOV 08T PRL 101 012001 V.M. Abazov et al. (D0 Collab.)
REFID=46029ACKERSTAFF 98O PL B420 157 K. Ackerstaff et al. (OPAL Collab.)
REFID=45838PDG 98 EPJ C3 1 C. Caso et al. (PDG Collab.)
REFID=45322ABREU 97E PL B398 207 P. Abreu et al. (DELPHI Collab.)
REFID=45480BARATE 97H PL B402 213 R. Barate et al. (ALEPH Collab.)
REFID=45159ABE 96R PRL 77 5176 F. Abe et al. (CDF Collab.)
REFID=44495PDG 96 PR D54 1 R. M. Barnett et al. (PDG Collab.)
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Reference = KHACHATRYAN 15BE; NAT 522 68
Verifier code = CMS

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

CMS Physics Coordinator

EMAIL: cms-physics-coordinator@cern.ch

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

µ+µ−)

/Γtotal Γ490/ΓΓ
(

µ+µ−)

/Γtotal Γ490/ΓΓ
(

µ+µ−)

/Γtotal Γ490/ΓΓ
(

µ+µ−)

/Γtotal Γ490/Γ NODE=S042R7

Test for ∆B=1 weak neutral current. Allowed by higher-order electroweak interactions. NODE=S042R7
NODE=S042R7VALUE (units 10−9) CL% DOCUMENT ID TECN COMMENT

YOUR DATA
0.39+0.16

−0.14
0.39+0.16

−0.140.39+0.16
−0.14

0.39+0.16
−0.14

1 KHACHATRY...15BE LHC pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
< 0.80 90 2 AAIJ 13B LHCB Repl. by AAIJ 13BA

< 0.63 90 3 AAIJ 13BA LHCB Repl. by KHACHA-
TRYAN 15BE

< 3.8 90 4 AALTONEN 13F CDF pp at 1.96 TeV

< 0.92 90 5 CHATRCHYAN13AWCMS pp at 7, 8 TeV

< 2.6 90 2 AAIJ 12A LHCB Repl. by AAIJ 12W

< 0.81 90 6 AAIJ 12W LHCB Repl. by AAIJ 13B

< 1.4 90 6 CHATRCHYAN12A CMS pp at 7 TeV

< 12 90 7 AAIJ 11B LHCB Repl. by AAIJ 12A

< 5.0 90 6 AALTONEN 11AG CDF pp at 1.96 TeV

< 3.7 90 6 CHATRCHYAN11T CMS Repl. by CHATRCHYAN 12A

< 15 90 8 AALTONEN 08I CDF Repl. by AALTONEN 11AG

< 52 90 9 AUBERT 08P BABR e+ e− → Υ(4S)

< 39 90 10 ABULENCIA 05 CDF Repl. by AALTONEN 08I

< 83 90 9 AUBERT 05W BABR e+ e− → Υ(4S)

< 150 90 11 ACOSTA 04D CDF pp at 1.96 TeV

< 160 90 9 CHANG 03 BELL e+ e− → Υ(4S)

< 610 90 9 BERGFELD 00B CLE2 e+ e− → Υ(4S)

< 40000 90 ABBOTT 98B D0 pp 1.8 TeV

< 680 90 12 ABE 98 CDF pp at 1.8 TeV

< 10000 90 13 ACCIARRI 97B L3 e+ e− → Z

< 1600 90 14 ABE 96L CDF Repl. by ABE 98

< 5900 90 AMMAR 94 CLE2 e+ e− → Υ(4S)

< 8300 90 15 ALBAJAR 91C UA1 E
pp
cm= 630 GeV

OCCUR=2< 12000 90 16 ALBAJAR 91C UA1 E
pp
cm= 630 GeV

< 43000 90 17 AVERY 89B CLEO e+ e− → Υ(4S)

< 45000 90 18 ALBRECHT 87D ARG e+ e− → Υ(4S)

< 77000 90 19 AVERY 87 CLEO e+ e− → Υ(4S)

<200000 90 GILES 84 CLEO Repl. by AVERY 87

1Derived from the combined fit to CMS and LHCb data. Uncertainty includes bothYOUR NOTE NODE=S042R7;LINKAGE=D
statistical and systematic component. Also reports B(B0 → µ+µ−)/B(Bs → µ+µ−)

= 0.14+0.08
−0.06.

2Uses B(B+ → J/ψK+ → µ+µ−K+) = (6.01± 0.21)×10−5 and B(B0 → K+π−) NODE=S042R7;LINKAGE=AJ
= (1.94 ± 0.06) × 10−5 for normalization.
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3Reports also a limit of < 7.4 × 10−10 at 95% CL. Uses normalization modes B+ → NODE=S042R7;LINKAGE=IA
J/ψK+ → µ+µ−K+ and B0 → K+π−.

4Uses normalization mode B(B+ → J/ψK+) = (10.22 ± 0.35) × 10−4. NODE=S042R7;LINKAGE=AN
5Uses B(B+ → J/ψK+ → µ+µ−K+) = (6.0 ± 0.2) × 10−5 for normalization. NODE=S042R7;LINKAGE=CT
6Uses B(B+ → J/ψK+→ µ+µ−K+) = (6.01 ± 0.21) × 10−5. NODE=S042R7;LINKAGE=AT
7Uses B production ratio f(b → B+)/f(b → B0

s
) = 3.71 ± 0.47 and three normalization

NODE=S042R7;LINKAGE=AI
modes.

8Uses B(B+ → J/ψK+) B(J/ψ → µ+µ−) = (5.94 ± 0.21) × 10−5. NODE=S042R7;LINKAGE=AA
9Assumes equal production of B+ and B0 at the Υ(4S). NODE=S042R7;LINKAGE=EP

10Uses B(B+ → J/ψK+) B(J/ψ → µ+µ−) = (5.88 ± 0.26) × 10−5. NODE=S042R7;LINKAGE=AL
11Assumes production cross-section σ(Bs )/σ(B+) = 0.100/0.391 and the CDF measured NODE=S042R7;LINKAGE=AC

value of σ(B+) = 3.6 ± 0.6 µb.
12ABE 98 assumes production of σ(B0) = σ(B+) and σ(Bs )/σ(B0) = 1/3. They nor- NODE=S042R7;LINKAGE=C

malize to their measured σ(B0,pT (B)> 6,
∣

∣y
∣

∣ < 1.0) = 2.39 ± 0.32 ± 0.44 µb.
13ACCIARRI 97B assume PDG 96 production fractions for B+, B0, Bs , and Λb . NODE=S042R7;LINKAGE=BQ
14ABE 96L assumes equal B0 and B+ production. They normalize to their measured NODE=S042R7;LINKAGE=PA

σ(B+, pT (B)> 6 GeV/c,
∣

∣y
∣

∣ < 1) = 2.39 ± 0.54 µb.
15B0 and B0

s
are not separated.

NODE=S042R7;LINKAGE=A
16Obtained from unseparated B0 and B0

s
measurement by assuming a B0:B0

s
ratio 2:1.

NODE=S042R7;LINKAGE=B
17AVERY 89B reports < 5×10−3 assuming the Υ(4S) decays 43% to B0B0. We rescale NODE=S042R7;LINKAGE=A1

to 50%.
18ALBRECHT 87D reports < 5 × 10−5 assuming the Υ(4S) decays 45% to B0B0. We NODE=S042R7;LINKAGE=W

rescale to 50%.
19AVERY 87 reports < 9 × 10−5 assuming the Υ(4S) decays 40% to B0B0. We rescale NODE=S042R7;LINKAGE=Y

to 50%.

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=56946KHACHATRY... 15BE NAT 522 68 V. Khachatryan et al. (LHCb Collab., CMS Collab.)
REFID=54767AAIJ 13B PRL 110 021801 R. Aaij et al. (LHCb Collab.)
REFID=55227AAIJ 13BA PRL 111 101805 R. Aaij et al. (LHCb Collab.)
REFID=55142AALTONEN 13F PR D87 072003 T. Aaltonen et al. (CDF Collab.)
REFID=55225CHATRCHYAN 13AW PRL 111 101804 S. Chatrchyan et al. (CMS Collab.)
REFID=54033AAIJ 12A PL B708 55 R. Aaij et al. (LHCb Collab.)
REFID=54217AAIJ 12W PRL 108 231801 R. Aaij et al. (LHCb Collab.)
REFID=54060CHATRCHYAN 12A JHEP 1204 033 S. Chatrchyan et al. (CMS Collab.)
REFID=16667AAIJ 11B PL B699 330 R. Aaij et al. (LHCb Collab.)
REFID=53834AALTONEN 11AG PRL 107 191801 T. Aaltonen et al. (CDF Collab.)
REFID=54005Also PRL 107 239903 (errat) T. Aaltonen et al. (CDF Collab.)
REFID=53839CHATRCHYAN 11T PRL 107 191802 S. Chatrchyan et al. (CMS Collab.)
REFID=52233AALTONEN 08I PRL 100 101802 T. Aaltonen et al. (CDF Collab.)
REFID=52225AUBERT 08P PR D77 032007 B. Aubert et al. (BABAR Collab.)
REFID=50950ABULENCIA 05 PRL 95 221805 A. Abulencia et al. (CDF Collab.)
REFID=51015Also PRL 95 249905 (errat) A. Abulencia et al. (CDF Collab.)
REFID=50658AUBERT 05W PRL 94 221803 B. Aubert et al. (BABAR Collab.)
REFID=49995ACOSTA 04D PRL 93 032001 D. Acosta et al. (CDF Collab.)
REFID=49640CHANG 03 PR D68 111101 M.-C. Chang et al. (BELLE Collab.)
REFID=47814BERGFELD 00B PR D62 091102 T. Bergfeld et al. (CLEO Collab.)
REFID=45868ABBOTT 98B PL B423 419 B. Abbott et al. (D0 Collab.)
REFID=45879ABE 98 PR D57 R3811 F. Abe et al. (CDF Collab.)
REFID=45248ACCIARRI 97B PL B391 474 M. Acciarri et al. (L3 Collab.)
REFID=44807ABE 96L PRL 76 4675 F. Abe et al. (CDF Collab.)
REFID=44495PDG 96 PR D54 1 R. M. Barnett et al. (PDG Collab.)
REFID=43736AMMAR 94 PR D49 5701 R. Ammar et al. (CLEO Collab.)
REFID=41551ALBAJAR 91C PL B262 163 C. Albajar et al. (UA1 Collab.)
REFID=40820AVERY 89B PL B223 470 P. Avery et al. (CLEO Collab.)
REFID=40325ALBRECHT 87D PL B199 451 H. Albrecht et al. (ARGUS Collab.)
REFID=40387AVERY 87 PL B183 429 P. Avery et al. (CLEO Collab.)
REFID=11570GILES 84 PR D30 2279 R. Giles et al. (CLEO Collab.)

BOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONS NODE=MXXX046

(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)

B0
s = sb, B0

s = s b, similarly for B∗
s ’s NODE=MXXX046

NODE=S086

B0
s

I (JP ) = 0(0−)

I , J, P need confirmation. Quantum numbers shown are quark- NODE=S086
model predictions.

B0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOS

NODE=S086230
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Γ
(

µ+µ−)

/Γtotal Γ107/ΓΓ
(

µ+µ−)

/Γtotal Γ107/ΓΓ
(

µ+µ−)

/Γtotal Γ107/ΓΓ
(

µ+µ−)

/Γtotal Γ107/Γ NODE=S086R14
Test for ∆B = 1 weak neutral current. NODE=S086R14

NODE=S086R14VALUE (units 10−9) CL% DOCUMENT ID TECN COMMENT

2.9+0.7
−0.6 OUR AVERAGE2.9+0.7
−0.6 OUR AVERAGE2.9+0.7
−0.6 OUR AVERAGE2.9+0.7
−0.6 OUR AVERAGE

NEW
[(3.1 ± 0.7) × 10−9 OUR 2015 AVERAGE]

YOUR DATA 2.8+0.7
−0.6

1 KHACHATRY...15BE LHC pp at 7, 8 TeV

13 +9
−7

2 AALTONEN 13F CDF pp at 1.96 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

3.2+1.4
−1.2

+0.5
−0.3

3 AAIJ 13B LHCB Repl. by AAIJ 13BA

2.9+1.1
−1.0

+0.3
−0.1

4 AAIJ 13BA LHCB Repl. by KHACHA-
TRYAN 15BE

< 12 90 5 ABAZOV 13C D0 pp at 1.96 TeV

3.0+1.0
−0.9

6 CHATRCHYAN13AWCMS Repl. by KHACHA-
TRYAN 15BE

< 19 90 7 AAD 12AE ATLS pp at 7 TeV

< 12 90 8 AAIJ 12A LHCB Repl. by AAIJ 12W

< 3.8 90 9 AAIJ 12W LHCB Repl. by AAIJ 13B

< 6.4 90 10 CHATRCHYAN12A CMS pp at 7 TeV

< 43 90 11 AAIJ 11B LHCB Repl. by AAIJ 12A

< 35 90 12 AALTONEN 11AG CDF pp at 1.96 TeV

< 16 90 13 CHATRCHYAN11T CMS Repl. by CHATRCHYAN 12A

< 42 90 14 ABAZOV 10S D0 pp at 1.96 TeV

< 47 90 14 AALTONEN 08I CDF Repl. by AALTONEN 11AG

< 94 90 15 ABAZOV 07Q D0 Repl. by ABAZOV 10S

< 410 90 16 ABAZOV 05E D0 pp at 1.96 TeV

< 150 90 17 ABULENCIA 05 CDF pp at 1.96 TeV

< 580 90 18 ACOSTA 04D CDF pp at 1.96 TeV

< 2000 90 19 ABE 98 CDF pp at 1.8 TeV

<38000 90 20 ACCIARRI 97B L3 e+ e− → Z

< 8400 90 21 ABE 96L CDF Repl. by ABE 98

1Determined from the joint fit to CMS and LHCb data. Uncertainty includes both statis-YOUR NOTE NODE=S086R14;LINKAGE=B
tical and systematic component.

2Uses normalization mode B(B+ → J/ψK+) = (10.22±0.35)×10−4 and B production NODE=S086R14;LINKAGE=AN
ratio f(b → B0

s
)/f(b → B0

d
) = 0.28 ± 0.04.

3Uses B production ratio f(b → B0
s
)/f(b → B0

d
) = 0.256± 0.020 and two normalization

NODE=S086R14;LINKAGE=A
modes: B(B+ → J/ψK+→ µ+µ−K+) = (6.01 ± 0.21) × 10−5 and B(B0 →
K+π−) = (1.94 ± 0.06) × 10−5.

4Uses B production ratio f(b → B0
s
)/f(b → B0

d
) = 0.259 ± 0.015 and normalization

NODE=S086R14;LINKAGE=IA
modes B+ → J/ψK+ → µ+µ−K+ and B0 → K+π−.

5Uses normalization mode B(B+ → J/ψK+ → µ+µ−K+) = (6.01 ± 0.21) × 10−5
NODE=S086R14;LINKAGE=BA

and B production ratio f(b → B0
s
)/f(b → B0

d
) = 0.263 ± 0.017.

6Uses B production ratio f(b → B0
s
)/f(b → B0

d
) = 0.256 ± 0.020 and B(B+ →

NODE=S086R14;LINKAGE=CT
J/ψK+ → µ+µ−K+) = (6.0 ± 0.2) × 10−5 for normalization.

7Uses B production ratio f(b → B+)/f(b → B0
s
) = 3.75±0.29 and B(B+ → J/ψK+ →

NODE=S086R14;LINKAGE=AD
µ+µ−K+) = (6.0 ± 0.2) × 10−5.

8Uses B production ratio f(b → B0
s
)/f(b → B0

d
) = 0.267+0.021

−0.020 and three normalization
NODE=S086R14;LINKAGE=AJ

modes B(B+ → J/ψK+→ µ+µ−K+) = (6.01 ± 0.21)× 10−5, B(B0 → K+π−)

= (1.94± 0.06)×10−5, and B(B0
s
→ J/ψφ→ µ+µ−K+K−) = (3.4± 0.9)×10−5.

9Uses B production ratio f(b → B0
s
)/f(b → B0

d
) = 0.267+0.021

−0.020 and three normalization
NODE=S086R14;LINKAGE=IJ

modes of B+ → J/ψK+, B0 → K+π−, and B0
s
→ J/ψφ.

10Uses fs/fu = 0.267±0.021 and B(B+ → J/ψK+ → µ+µ−K+) = (6.0±0.2)×10−5. NODE=S086R14;LINKAGE=CA
11Uses B production ratio f(b → B+)/f(b → B0

s
) = 3.71 ± 0.47 and three normalization

NODE=S086R14;LINKAGE=AI
modes.

12Uses B production ratio f(b → B+)/f(b → B0
s
) = 3.55±0.47 and B(B+ → J/ψK+→

NODE=S086R14;LINKAGE=AT
µ+µ−K+) = (6.01 ± 0.21) × 10−5.

13Uses B production ratio f(b → B+)/f(b → B0
s
) = 3.55±0.42 and B(B+ → J/ψK+→

NODE=S086R14;LINKAGE=CH
µ+µ−K+) = (6.0 ± 0.2) × 10−5.

14Uses B production ratio f(b → B+)/f(b → B0
s
) = 3.86 ± 0.59, and the number of

NODE=S086R14;LINKAGE=AA
B+ → J/ψK+ decays.
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15Uses B production ratio f(b → B+)/f(b → B0
s
) = 3.86 ± 0.54 and the number of

NODE=S086R14;LINKAGE=ZO
B+ → J/ψK+ decays.

16Assumes production cross-section σ(Bs )/σ(B+) = 0.270 ± 0.034. NODE=S086R14;LINKAGE=AB
17Assumes production cross section σ(B+)/σ(Bs ) = 3.71±0.41 and B(B+ → J/ψK+ → NODE=S086R14;LINKAGE=AL

µ+µ−K+) = (5.88 ± 0.26) × 10−5.
18Assumes production cross-section σ(Bs )/σ(B+) = 0.100/0.391 and the CDF measured NODE=S086R14;LINKAGE=AC

value of σ(B+) = 3.6 ± 0.6 µb.
19ABE 98 assumes production of σ(B0) = σ(B+) and σ(Bs )/σ(B0) = 1/3. They nor- NODE=S086R14;LINKAGE=C

malize to their measured σ(B0,pT (B)> 6,
∣

∣y
∣

∣ < 1.0) = 2.39 ± 0.32 ± 0.44 µb.
20ACCIARRI 97B assume PDG 96 production fractions for B+, B0, Bs , and Λb . NODE=S086R14;LINKAGE=BQ
21ABE 96L assumes B+/Bs production ratio 3/1. They normalize to their measured NODE=S086R14;LINKAGE=PA

σ(B+, pT (B)> 6 GeV/c,
∣

∣y
∣

∣ < 1) = 2.39 ± 0.54 µb.

B0
s REFERENCESB0
s REFERENCESB0
s REFERENCESB0
s REFERENCES

NODE=S086

YOUR PAPER REFID=56946KHACHATRY... 15BE NAT 522 68 V. Khachatryan et al. (LHCb Collab., CMS Collab.)
REFID=54767AAIJ 13B PRL 110 021801 R. Aaij et al. (LHCb Collab.)
REFID=55227AAIJ 13BA PRL 111 101805 R. Aaij et al. (LHCb Collab.)
REFID=55142AALTONEN 13F PR D87 072003 T. Aaltonen et al. (CDF Collab.)
REFID=55143ABAZOV 13C PR D87 072006 V.M. Abazov et al. (D0 Collab.)
REFID=55225CHATRCHYAN 13AW PRL 111 101804 S. Chatrchyan et al. (CMS Collab.)
REFID=54194AAD 12AE PL B713 387 G. Aad et al. (ATLAS Collab.)
REFID=54033AAIJ 12A PL B708 55 R. Aaij et al. (LHCb Collab.)
REFID=54217AAIJ 12W PRL 108 231801 R. Aaij et al. (LHCb Collab.)
REFID=54060CHATRCHYAN 12A JHEP 1204 033 S. Chatrchyan et al. (CMS Collab.)
REFID=16667AAIJ 11B PL B699 330 R. Aaij et al. (LHCb Collab.)
REFID=53834AALTONEN 11AG PRL 107 191801 T. Aaltonen et al. (CDF Collab.)
REFID=54005Also PRL 107 239903 (errat) T. Aaltonen et al. (CDF Collab.)
REFID=53839CHATRCHYAN 11T PRL 107 191802 S. Chatrchyan et al. (CMS Collab.)
REFID=53481ABAZOV 10S PL B693 539 V.M. Abazov et al. (D0 Collab.)
REFID=52233AALTONEN 08I PRL 100 101802 T. Aaltonen et al. (CDF Collab.)
REFID=52002ABAZOV 07Q PR D76 092001 V.M. Abazov et al. (D0 Collab.)
REFID=50575ABAZOV 05E PRL 94 071802 V.M. Abazov et al. (D0 Collab.)
REFID=50950ABULENCIA 05 PRL 95 221805 A. Abulencia et al. (CDF Collab.)
REFID=51015Also PRL 95 249905 (errat) A. Abulencia et al. (CDF Collab.)
REFID=49995ACOSTA 04D PRL 93 032001 D. Acosta et al. (CDF Collab.)
REFID=45879ABE 98 PR D57 R3811 F. Abe et al. (CDF Collab.)
REFID=45248ACCIARRI 97B PL B391 474 M. Acciarri et al. (L3 Collab.)
REFID=44807ABE 96L PRL 76 4675 F. Abe et al. (CDF Collab.)
REFID=44495PDG 96 PR D54 1 R. M. Barnett et al. (PDG Collab.)
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

PARTIAL BRANCHING FRACTIONS IN B0 → K (∗)0 ℓ+ ℓ−PARTIAL BRANCHING FRACTIONS IN B0 → K (∗)0 ℓ+ ℓ−PARTIAL BRANCHING FRACTIONS IN B0 → K (∗)0 ℓ+ ℓ−PARTIAL BRANCHING FRACTIONS IN B0 → K (∗)0 ℓ+ ℓ− NODE=S042240

B(B0 → K∗0 ℓ+ ℓ−) (2.0 < q2 < 4.3 GeV2/c4)B(B0 → K∗0 ℓ+ ℓ−) (2.0 < q2 < 4.3 GeV2/c4)B(B0 → K∗0 ℓ+ ℓ−) (2.0 < q2 < 4.3 GeV2/c4)B(B0 → K∗0 ℓ+ ℓ−) (2.0 < q2 < 4.3 GeV2/c4) NODE=S042PB2
NODE=S042PB2VALUE (units 10−7) DOCUMENT ID TECN COMMENT

0.76 ±0.07 OUR AVERAGE0.76 ±0.07 OUR AVERAGE0.76 ±0.07 OUR AVERAGE0.76 ±0.07 OUR AVERAGE NEW
[(0.33 ± 0.04) × 10−7 OUR 2015 AVERAGE]

YOUR DATA 0.759±0.115±0.046 KHACHATRY...16D CMS pp at 8 TeV

0.69 ±0.07 ±0.09 AAIJ 13Y LHCB pp at 7 TeV, K∗0µ+µ−
0.87 ±0.16 ±0.07 CHATRCHYAN13BL CMS pp at 7 TeV

0.84 ±0.28 ±0.06 AALTONEN 11AI CDF pp at 1.96 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.78 ±0.21 ±0.05 AAIJ 12U LHCB Repl. by AAIJ 13Y

B(B0 → K∗0 ℓ+ ℓ−) (10.09 < q2 < 12.86 GeV2/c4)B(B0 → K∗0 ℓ+ ℓ−) (10.09 < q2 < 12.86 GeV2/c4)B(B0 → K∗0 ℓ+ ℓ−) (10.09 < q2 < 12.86 GeV2/c4)B(B0 → K∗0 ℓ+ ℓ−) (10.09 < q2 < 12.86 GeV2/c4) NODE=S042PB4
NODE=S042PB4VALUE (units 10−7) DOCUMENT ID TECN COMMENT

1.54±0.12 OUR AVERAGE1.54±0.12 OUR AVERAGE1.54±0.12 OUR AVERAGE1.54±0.12 OUR AVERAGE NEW
[(0.48 ± 0.06) × 10−7 OUR 2015 AVERAGE]

YOUR DATA 1.72±0.11±0.14 KHACHATRY...16D CMS pp at 8 TeV

1.29±0.11+0.15
−0.17 AAIJ 13Y LHCB pp at 7 TeV, K∗0µ+µ−

1.50±0.25±0.25 CHATRCHYAN13BL CMS pp at 7 TeV

1.77±0.36±0.12 AALTONEN 11AI CDF pp at 1.96 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
1.52±0.25±0.19 AAIJ 12U LHCB Repl. by AAIJ 13Y

B(B0 → K∗0 ℓ+ ℓ−) (14.18 < q2 < 16.0 GeV2/c4)B(B0 → K∗0 ℓ+ ℓ−) (14.18 < q2 < 16.0 GeV2/c4)B(B0 → K∗0 ℓ+ ℓ−) (14.18 < q2 < 16.0 GeV2/c4)B(B0 → K∗0 ℓ+ ℓ−) (14.18 < q2 < 16.0 GeV2/c4) NODE=S042PB5
NODE=S042PB5VALUE (units 10−7) DOCUMENT ID TECN COMMENT

1.09±0.10 OUR AVERAGE1.09±0.10 OUR AVERAGE1.09±0.10 OUR AVERAGE1.09±0.10 OUR AVERAGE Error includes scale factor of 1.1. [(0.56 ± 0.14) × 10−7
NEW

OUR 2015 AVERAGE Scale factor = 2.1]

YOUR DATA 1.22±0.11±0.09 KHACHATRY...16D CMS pp at 8 TeV

1.02±0.11+0.11
−0.15 AAIJ 13Y LHCB pp at 7 TeV, K∗0µ+µ−

0.84+0.16
−0.15±0.09 CHATRCHYAN13BL CMS pp at 7 TeV

1.34±0.26±0.08 AALTONEN 11AI CDF pp at 1.96 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
1.15±0.20±0.09 AAIJ 12U LHCB Repl. by AAIJ 13Y

B(B0 → K∗0 ℓ+ ℓ−) (16.0 < q2 < 19.0 GeV2/c4)B(B0 → K∗0 ℓ+ ℓ−) (16.0 < q2 < 19.0 GeV2/c4)B(B0 → K∗0 ℓ+ ℓ−) (16.0 < q2 < 19.0 GeV2/c4)B(B0 → K∗0 ℓ+ ℓ−) (16.0 < q2 < 19.0 GeV2/c4) NODE=S042PB6
NODE=S042PB6VALUE (units 10−7) DOCUMENT ID TECN COMMENT

1.27±0.09 OUR AVERAGE1.27±0.09 OUR AVERAGE1.27±0.09 OUR AVERAGE1.27±0.09 OUR AVERAGE NEW
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[(0.47 ± 0.06) × 10−7 OUR 2015 AVERAGE Scale factor = 1.1]

YOUR DATA 1.26±0.09±0.09 KHACHATRY...16D CMS pp at 8 TeV

1.23±0.12+0.15
−0.18 AAIJ 13Y LHCB pp at 7 TeV, K∗0µ+µ−

1.56±0.18±0.15 CHATRCHYAN13BL CMS pp at 7 TeV

0.97±0.26±0.07 AALTONEN 11AI CDF pp at 1.96 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
1.50±0.24±0.15 AAIJ 12U LHCB Repl. by AAIJ 13Y

B(B0 → K∗0 ℓ+ ℓ−) (1.0 < q2 < 6.0 GeV2/c4)B(B0 → K∗0 ℓ+ ℓ−) (1.0 < q2 < 6.0 GeV2/c4)B(B0 → K∗0 ℓ+ ℓ−) (1.0 < q2 < 6.0 GeV2/c4)B(B0 → K∗0 ℓ+ ℓ−) (1.0 < q2 < 6.0 GeV2/c4) NODE=S042PB7
NODE=S042PB7VALUE (units 10−7) DOCUMENT ID TECN COMMENT

1.78±0.15 OUR AVERAGE1.78±0.15 OUR AVERAGE1.78±0.15 OUR AVERAGE1.78±0.15 OUR AVERAGE NEW
[(0.38 ± 0.05) × 10−7 OUR 2015 AVERAGE Scale factor = 1.2]

YOUR DATA 1.90±0.20 KHACHATRY...16D CMS pp at 7, 8 TeV

1.70±0.15+0.20
−0.25 AAIJ 13Y LHCB pp at 7 TeV, K∗0µ+µ−

1.42±0.41±0.12 AALTONEN 11AI CDF pp at 1.96 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
2.20±0.30±0.20 CHATRCHYAN13BL CMS Repl. by KHACHATRYAN 16D

2.10±0.30±0.15 AAIJ 12U LHCB Repl. by AAIJ 13Y

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=57008KHACHATRY... 16D PL B753 424 V. Khachatryan et al. (CMS Collab.)
REFID=55047AAIJ 13Y JHEP 1308 131 R. Aaij et al. (LHCb Collab.)
REFID=55439CHATRCHYAN 13BL PL B727 77 S. Chatrchyan et al. (CMS Collab.)
REFID=54215AAIJ 12U PRL 108 181806 R. Aaij et al. (LHCb Collab.)
REFID=53836AALTONEN 11AI PRL 107 201802 T. Aaltonen et al. (CDF Collab.)

B±/B0 ADMIXTURE
NODE=S049

POLARIZATION IN B DECAYPOLARIZATION IN B DECAYPOLARIZATION IN B DECAYPOLARIZATION IN B DECAY NODE=S049224

In decays involving two vector mesons, one can distinguish among the NODE=S049224
states in which meson polarizations are both longitudinal (L) or both are
transverse and parallel (‖) or perpendicular (⊥) to each other with the
parameters ΓL/Γ, Γ⊥/Γ, and the relative phases φ‖ and φ⊥. See the

definitions in the note on “Polarization in B Decays” review in the B0

Particle Listings.

FL(B → K∗ ℓ+ ℓ−) (2.0 < q2 < 4.3 GeV2/c4)FL(B → K∗ ℓ+ ℓ−) (2.0 < q2 < 4.3 GeV2/c4)FL(B → K∗ ℓ+ ℓ−) (2.0 < q2 < 4.3 GeV2/c4)FL(B → K∗ ℓ+ ℓ−) (2.0 < q2 < 4.3 GeV2/c4) NODE=S049FL4
NODE=S049FL4VALUE DOCUMENT ID TECN COMMENT

0.73±0.06 OUR AVERAGE0.73±0.06 OUR AVERAGE0.73±0.06 OUR AVERAGE0.73±0.06 OUR AVERAGE NEW
[0.69 ± 0.08 OUR 2015 AVERAGE]

YOUR DATA 0.80±0.08±0.06 KHACHATRY...16D CMS pp at 8 TeV

0.74+0.10
−0.09

+0.02
−0.03 AAIJ 13Y LHCB pp at 7 TeV, K∗0µ+µ−

0.65±0.17±0.03 CHATRCHYAN13BL CMS pp at 7 TeV

0.37+0.25
−0.24±0.10 AALTONEN 12I CDF pp at 1.96 TeV

0.71±0.24±0.05 WEI 09A BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.77±0.15±0.03 AAIJ 12U LHCB Repl. by AAIJ 13Y

0.40+0.32
−0.33±0.08 AALTONEN 11L CDF Repl. by AALTONEN 12I

FL(B → K∗ ℓ+ ℓ−) (10.09 < q2 < 12.86 GeV2/c4)FL(B → K∗ ℓ+ ℓ−) (10.09 < q2 < 12.86 GeV2/c4)FL(B → K∗ ℓ+ ℓ−) (10.09 < q2 < 12.86 GeV2/c4)FL(B → K∗ ℓ+ ℓ−) (10.09 < q2 < 12.86 GeV2/c4) NODE=S049FL6
NODE=S049FL6VALUE DOCUMENT ID TECN COMMENT

0.41±0.04 OUR AVERAGE0.41±0.04 OUR AVERAGE0.41±0.04 OUR AVERAGE0.41±0.04 OUR AVERAGE NEW
[0.43 ± 0.06 OUR 2015 AVERAGE]

YOUR DATA 0.39±0.05±0.04 KHACHATRY...16D CMS pp at 8 TeV

0.48+0.08
−0.09±0.03 AAIJ 13Y LHCB pp at 7 TeV, K∗0µ+µ−

0.45+0.10
−0.11±0.04 CHATRCHYAN13BL CMS pp at 7 TeV

0.47±0.14±0.03 AALTONEN 12I CDF pp at 1.96 TeV

0.17+0.17
−0.15±0.03 WEI 09A BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
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0.41±0.11±0.03 AAIJ 12U LHCB Repl. by AAIJ 13Y

0.31+0.19
−0.18±0.02 AALTONEN 11L CDF Repl. by AALTONEN 12I

FL(B → K∗ ℓ+ ℓ−) (14.18 < q2 < 16.0 GeV2/c4)FL(B → K∗ ℓ+ ℓ−) (14.18 < q2 < 16.0 GeV2/c4)FL(B → K∗ ℓ+ ℓ−) (14.18 < q2 < 16.0 GeV2/c4)FL(B → K∗ ℓ+ ℓ−) (14.18 < q2 < 16.0 GeV2/c4) NODE=S049FL7
NODE=S049FL7VALUE DOCUMENT ID TECN COMMENT

0.40±0.06 OUR AVERAGE0.40±0.06 OUR AVERAGE0.40±0.06 OUR AVERAGE0.40±0.06 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below. NEW
[0.35 ± 0.08 OUR 2015 AVERAGE Scale factor = 1.4]

YOUR DATA 0.48+0.05
−0.06±0.04 KHACHATRY...16D CMS pp at 8 TeV

0.33+0.08
−0.07

+0.02
−0.03 AAIJ 13Y LHCB pp at 7 TeV, K∗0µ+µ−

0.53±0.12±0.03 CHATRCHYAN13BL CMS pp at 7 TeV

0.29+0.14
−0.13±0.05 AALTONEN 12I CDF pp at 1.96 TeV

−0.15+0.27
−0.23±0.07 WEI 09A BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.37±0.09±0.05 AAIJ 12U LHCB Repl. by AAIJ 13Y

0.55+0.17
−0.18±0.02 AALTONEN 11L CDF Repl. by AALTONEN 12I

FL(B → K∗ ℓ+ ℓ−) (16.0 < q2 < 19.0 GeV2/c4)FL(B → K∗ ℓ+ ℓ−) (16.0 < q2 < 19.0 GeV2/c4)FL(B → K∗ ℓ+ ℓ−) (16.0 < q2 < 19.0 GeV2/c4)FL(B → K∗ ℓ+ ℓ−) (16.0 < q2 < 19.0 GeV2/c4) NODE=S049FL8
NODE=S049FL8VALUE DOCUMENT ID TECN COMMENT

0.37±0.04 OUR AVERAGE0.37±0.04 OUR AVERAGE0.37±0.04 OUR AVERAGE0.37±0.04 OUR AVERAGE NEW
[0.37 ± 0.06 OUR 2015 AVERAGE Scale factor = 1.2]

YOUR DATA 0.38+0.05
−0.06±0.04 KHACHATRY...16D CMS pp at 8 TeV

0.38+0.09
−0.07±0.03 AAIJ 13Y LHCB pp at 7 TeV, K∗0µ+µ−

0.44±0.07±0.03 CHATRCHYAN13BL CMS pp at 7 TeV

0.20+0.19
−0.17±0.05 AALTONEN 12I CDF pp at 1.96 TeV

0.12+0.15
−0.13±0.02 WEI 09A BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.26+0.10
−0.08±0.03 AAIJ 12U LHCB Repl. by AAIJ 13Y

0.09+0.18
−0.14±0.03 AALTONEN 11L CDF Repl. by AALTONEN 12I

FL(B → K∗ ℓ+ ℓ−) (1.0 < q2 < 6.0 GeV2/c4)FL(B → K∗ ℓ+ ℓ−) (1.0 < q2 < 6.0 GeV2/c4)FL(B → K∗ ℓ+ ℓ−) (1.0 < q2 < 6.0 GeV2/c4)FL(B → K∗ ℓ+ ℓ−) (1.0 < q2 < 6.0 GeV2/c4) NODE=S049FL9
NODE=S049FL9VALUE DOCUMENT ID TECN COMMENT

0.69±0.05 OUR AVERAGE0.69±0.05 OUR AVERAGE0.69±0.05 OUR AVERAGE0.69±0.05 OUR AVERAGE NEW
[0.66 ± 0.06 OUR 2015 AVERAGE]

YOUR DATA 0.72±0.06 KHACHATRY...16D CMS pp at 7, 8 TeV

0.65+0.08
−0.07±0.03 AAIJ 13Y LHCB pp at 7 TeV, K∗0µ+µ−

0.69+0.19
−0.21±0.08 AALTONEN 12I CDF pp at 1.96 TeV

0.67±0.23±0.05 WEI 09A BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.68±0.10±0.02 CHATRCHYAN13BL CMS Repl. by KHACHATRYAN 16D

0.55±0.10±0.03 AAIJ 12U LHCB Repl. by AAIJ 13Y

0.50+0.27
−0.30±0.03 AALTONEN 11L CDF Repl. by AALTONEN 12I

LEPTON (HADRON) FORWARD-BACKWARD ASYMMETRYLEPTON (HADRON) FORWARD-BACKWARD ASYMMETRYLEPTON (HADRON) FORWARD-BACKWARD ASYMMETRYLEPTON (HADRON) FORWARD-BACKWARD ASYMMETRY NODE=S049220

IN B → K (∗) ℓ+ ℓ− (B → K /πh+h−) DECAYIN B → K (∗) ℓ+ ℓ− (B → K /πh+h−) DECAYIN B → K (∗) ℓ+ ℓ− (B → K /πh+h−) DECAYIN B → K (∗) ℓ+ ℓ− (B → K /πh+h−) DECAY

The forward-backward angular asymmetry of the lepton pair in B → NODE=S049220
K(∗) ℓ+ ℓ− (B → K /πh+ h−) decay is defined as

AFB(s) =
N(cosθ>0)−N(cosθ<0)
N(cosθ>0)+N(cosθ<0)

,

where s=q2/m2
B

, and θ is the angle of the ℓ− (h−) with respect to

the flight direction of the B meson, measured in the dilepton (dihadron)
rest frame. In addition, the fraction of longitudinal polarization FL of

the K∗ and FS , the relative contribution from scalar and pseudoscalar

penguin amplitudes in B → K ℓ+ ℓ−, can be measured from the angular
distribution of its decay products.
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AFB(B → K∗ ℓ+ ℓ−) (2.0 < q2 < 4.3 GeV2/c4)AFB(B → K∗ ℓ+ ℓ−) (2.0 < q2 < 4.3 GeV2/c4)AFB(B → K∗ ℓ+ ℓ−) (2.0 < q2 < 4.3 GeV2/c4)AFB(B → K∗ ℓ+ ℓ−) (2.0 < q2 < 4.3 GeV2/c4) NODE=S049FB6
NODE=S049FB6VALUE DOCUMENT ID TECN COMMENT

−0.15±0.07 OUR AVERAGE−0.15±0.07 OUR AVERAGE−0.15±0.07 OUR AVERAGE−0.15±0.07 OUR AVERAGE

YOUR DATA −0.12+0.15
−0.17±0.05 KHACHATRY...16D CMS pp at 8 TeV

−0.20±0.08±0.01 AAIJ 13Y LHCB pp at 7 TeV, K∗0µ+µ−
−0.07±0.20±0.02 CHATRCHYAN13BL CMS pp at 7 TeV

0.29+0.32
−0.35±0.15 AALTONEN 12I CDF pp at 1.96 TeV

0.11+0.31
−0.36±0.07 WEI 09A BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.05+0.16
−0.20±0.04 AAIJ 12U LHCB Repl. by AAIJ 13Y

0.19+0.40
−0.41±0.14 AALTONEN 11L CDF Repl. by AALTONEN 12I

AFB(B → K∗ ℓ+ ℓ−) (1.0 < q2 < 6.0 GeV2/c4)AFB(B → K∗ ℓ+ ℓ−) (1.0 < q2 < 6.0 GeV2/c4)AFB(B → K∗ ℓ+ ℓ−) (1.0 < q2 < 6.0 GeV2/c4)AFB(B → K∗ ℓ+ ℓ−) (1.0 < q2 < 6.0 GeV2/c4) NODE=S049FBE
NODE=S049FBEVALUE DOCUMENT ID TECN COMMENT

−0.13±0.06 OUR AVERAGE−0.13±0.06 OUR AVERAGE−0.13±0.06 OUR AVERAGE−0.13±0.06 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram below. NEW
[−0.12 ± 0.07 OUR 2015 AVERAGE Scale factor = 1.3]

YOUR DATA −0.12±0.08 KHACHATRY...16D CMS pp at 7, 8 TeV

−0.17±0.06±0.01 AAIJ 13Y LHCB pp at 7 TeV, K∗0µ+µ−

0.29+0.20
−0.23±0.07 AALTONEN 12I CDF pp at 1.96 TeV

0.26+0.27
−0.30±0.07 WEI 09A BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
−0.07±0.12±0.01 CHATRCHYAN13BL CMS Repl. by KHACHATRYAN 16D

−0.06+0.13
−0.14±0.07 AAIJ 12U LHCB Repl. by AAIJ 13Y

0.43+0.36
−0.37±0.06 AALTONEN 11L CDF Repl. by AALTONEN 12I

AFB(B → K∗ ℓ+ ℓ−) (10.09 < q2 < 12.86 GeV2/c4)AFB(B → K∗ ℓ+ ℓ−) (10.09 < q2 < 12.86 GeV2/c4)AFB(B → K∗ ℓ+ ℓ−) (10.09 < q2 < 12.86 GeV2/c4)AFB(B → K∗ ℓ+ ℓ−) (10.09 < q2 < 12.86 GeV2/c4) NODE=S049FBB
NODE=S049FBBVALUE DOCUMENT ID TECN COMMENT

0.26±0.05 OUR AVERAGE0.26±0.05 OUR AVERAGE0.26±0.05 OUR AVERAGE0.26±0.05 OUR AVERAGE Error includes scale factor of 1.2. [0.34 ± 0.05 OUR 2015 NEW
AVERAGE]

YOUR DATA 0.16±0.06±0.01 KHACHATRY...16D CMS pp at 8 TeV

0.28+0.07
−0.06±0.02 AAIJ 13Y LHCB pp at 7 TeV, K∗0µ+µ−

0.40±0.08±0.05 CHATRCHYAN13BL CMS pp at 7 TeV

0.38+0.16
−0.19±0.09 AALTONEN 12I CDF pp at 1.96 TeV

0.43+0.18
−0.20±0.03 WEI 09A BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.27+0.11
−0.13±0.02 AAIJ 12U LHCB Repl. by AAIJ 13Y

0.66+0.23
−0.20±0.07 AALTONEN 11L CDF Repl. by AALTONEN 12I

AFB(B → K∗ ℓ+ ℓ−) (14.18 < q2 < 16.0 GeV2/c4)AFB(B → K∗ ℓ+ ℓ−) (14.18 < q2 < 16.0 GeV2/c4)AFB(B → K∗ ℓ+ ℓ−) (14.18 < q2 < 16.0 GeV2/c4)AFB(B → K∗ ℓ+ ℓ−) (14.18 < q2 < 16.0 GeV2/c4) NODE=S049FBC
NODE=S049FBCVALUE DOCUMENT ID TECN COMMENT

0.43+0.05
−0.06 OUR AVERAGE0.43+0.05
−0.06 OUR AVERAGE0.43+0.05
−0.06 OUR AVERAGE0.43+0.05
−0.06 OUR AVERAGE Error includes scale factor of 1.6. See the ideogram below.

NEW
[0.47+0.07

−0.06 OUR 2015 AVERAGE Scale factor = 1.2]

YOUR DATA 0.39+0.04
−0.06±0.01 KHACHATRY...16D CMS pp at 8 TeV

0.51+0.07
−0.05±0.02 AAIJ 13Y LHCB pp at 7 TeV, K∗0µ+µ−

0.29±0.09±0.05 CHATRCHYAN13BL CMS pp at 7 TeV

0.44+0.18
−0.21±0.10 AALTONEN 12I CDF pp at 1.96 TeV

0.70+0.16
−0.22±0.10 WEI 09A BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.47+0.06
−0.08±0.03 AAIJ 12U LHCB Repl. by AAIJ 13Y

0.42±0.16±0.09 AALTONEN 11L CDF Repl. by AALTONEN 12I
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AFB(B → K∗ ℓ+ ℓ−) (16.0 < q2 < 19.0 GeV2/c4)AFB(B → K∗ ℓ+ ℓ−) (16.0 < q2 < 19.0 GeV2/c4)AFB(B → K∗ ℓ+ ℓ−) (16.0 < q2 < 19.0 GeV2/c4)AFB(B → K∗ ℓ+ ℓ−) (16.0 < q2 < 19.0 GeV2/c4) NODE=S049FBD
NODE=S049FBDVALUE DOCUMENT ID TECN COMMENT

0.39±0.04 OUR AVERAGE0.39±0.04 OUR AVERAGE0.39±0.04 OUR AVERAGE0.39±0.04 OUR AVERAGE Error includes scale factor of 1.2. [0.40 ± 0.06 OUR 2015 NEW
AVERAGE Scale factor = 1.3]

YOUR DATA 0.35±0.07±0.01 KHACHATRY...16D CMS pp at 8 TeV

0.30±0.08+0.01
−0.02 AAIJ 13Y LHCB pp at 7 TeV, K∗0µ+µ−

0.41±0.05±0.03 CHATRCHYAN13BL CMS pp at 7 TeV

0.65+0.17
−0.18±0.16 AALTONEN 12I CDF pp at 1.96 TeV

0.66+0.11
−0.16±0.04 WEI 09A BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.16+0.11
−0.13±0.06 AAIJ 12U LHCB Repl. by AAIJ 13Y

0.70+0.16
−0.25±0.10 AALTONEN 11L CDF Repl. by AALTONEN 12I

B±/B0 ADMIXTURE REFERENCESB±/B0 ADMIXTURE REFERENCESB±/B0 ADMIXTURE REFERENCESB±/B0 ADMIXTURE REFERENCES NODE=S049

YOUR PAPER REFID=57008KHACHATRY... 16D PL B753 424 V. Khachatryan et al. (CMS Collab.)
REFID=55047AAIJ 13Y JHEP 1308 131 R. Aaij et al. (LHCb Collab.)
REFID=55439CHATRCHYAN 13BL PL B727 77 S. Chatrchyan et al. (CMS Collab.)
REFID=54215AAIJ 12U PRL 108 181806 R. Aaij et al. (LHCb Collab.)
REFID=54206AALTONEN 12I PRL 108 081807 T. Aaltonen et al. (CDF Collab.)
REFID=16443AALTONEN 11L PRL 106 161801 T. Aaltonen et al. (CDF Collab.)
REFID=53061WEI 09A PRL 103 171801 J.-T. Wei et al. (BELLE Collab.)
REFID=53240;ERROR=1Also EPAPS Supplement EPAPS appendix.pdf (BELLE Collab.)
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Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.
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REPLY
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Dmitri Denisov

EMAIL: denisovd@fnal.gov

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov



4/19/2016 16:27 Page 71

BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S041

B± I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S041
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

FORWARD-BACKWARD ASYMMETRIESFORWARD-BACKWARD ASYMMETRIESFORWARD-BACKWARD ASYMMETRIESFORWARD-BACKWARD ASYMMETRIES NODE=S041250

The forward-backward assymmetry is defined as AFB = [ N(qFB > NODE=S041250
0) − N(qFB < 0)] / [N(qFB > 0) + N(qFB < 0) ], where qFB
= − qB · sgn(ηB ) with qB as the B hadron electric charge, ηB as its
pseudorapidity, and sgn(ηB ) as a sign function of ηB .

AFB(B± → J/ψK±)AFB(B± → J/ψK±)AFB(B± → J/ψK±)AFB(B± → J/ψK±) NODE=S041FBJ
NODE=S041FBJVALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA −0.24±0.41±0.19−0.24±0.41±0.19−0.24±0.41±0.19−0.24±0.41±0.19 ABAZOV 15 D0 pp at 1.96 TeV

B± REFERENCESB± REFERENCESB± REFERENCESB± REFERENCES NODE=S041

YOUR PAPER REFID=56379ABAZOV 15 PRL 114 051803 V.M. Abazov et al. (D0 Collab.)
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Reference = ABAZOV 15I; PR D91 072008
Verifier code = D0

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Dmitri Denisov

EMAIL: denisovd@fnal.gov

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM BARYONSBOTTOM BARYONSBOTTOM BARYONSBOTTOM BARYONS NODE=BXXX045

(B = −1)(B = −1)(B = −1)(B = −1)

Λ0
b = ud b, Ξ 0

b = u s b, Ξ−
b

= d s b, Ω−
b

= s s b NODE=BXXX045

NODE=S040

Λ0
b

I (JP ) = 0(1
2
+) Status: ∗∗∗

In the quark model, a Λ
0
b is an isospin-0 ud b state. The lowest Λ

0
b NODE=S040

ought to have J
P = 1/2+. None of I, J, or P have actually been

measured.

FORWARD-BACKWARD ASYMMETRIESFORWARD-BACKWARD ASYMMETRIESFORWARD-BACKWARD ASYMMETRIESFORWARD-BACKWARD ASYMMETRIES NODE=S040260

The forward-backward assymmetry is defined as AFB(Λ0
b
) = [ N(F) −

NODE=S040260
N(B)] / [N(F) + N(B) ], where the forward, F, direction corresponds to

Λ0
b

emitted at rapidity y > 0 while bacward, B, to rapdity y < 0.

AFB(Λ0
b → J/ψΛ)AFB(Λ0
b → J/ψΛ)AFB(Λ0
b → J/ψΛ)AFB(Λ0
b → J/ψΛ)

NODE=S040FBL
NODE=S040FBLVALUE DOCUMENT ID TECN COMMENT

YOUR DATA 0.04±0.07±0.020.04±0.07±0.020.04±0.07±0.020.04±0.07±0.02 1 ABAZOV 15I D0 pp at 1.96 TeV

1The measured asymmetry integrated over rapidity y in the range of 0.1 <
∣

∣y
∣

∣ < 2.0.YOUR NOTE NODE=S040FBL;LINKAGE=A

Λ0
b REFERENCESΛ0
b REFERENCESΛ0
b REFERENCESΛ0
b REFERENCES

NODE=S040

YOUR PAPER REFID=56732ABAZOV 15I PR D91 072008 V.M. Abazov et al. (D0 Collab.)
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Reference = ABAZOV 15L; PRL 115 161601
Verifier code = D0

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Dmitri Denisov

EMAIL: denisovd@fnal.gov

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONS NODE=MXXX046

(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)

B0
s = sb, B0

s = s b, similarly for B∗
s ’s NODE=MXXX046

NODE=S086

B0
s

I (JP ) = 0(0−)

I , J, P need confirmation. Quantum numbers shown are quark- NODE=S086
model predictions.

CPT VIOLATION PARAMETERSCPT VIOLATION PARAMETERSCPT VIOLATION PARAMETERSCPT VIOLATION PARAMETERS NODE=S086255

In the B0
s

mixing, propagating mass eigenstates can be written as
NODE=S086255

∣

∣BsL
〉

∝ p
√

1−ξ
∣

∣B0
s

〉

+ q
√

1+ξ
∣

∣B0
s

〉

∣

∣BsH
〉

∝ p
√

1+ξ
∣

∣B0
s

〉

− q
√

1−ξ
∣

∣B0
s

〉

where parameter ξ controls CPT violation. If ξ is zero, then CPT is
conserved. The parameter ξ can be written as

ξ =
2(M11−M22)−i(Γ11−Γ22)

−2∆ms+i∆Γs
≈ −2βµ∆aµ

2∆ms−i∆Γs
,

where Mii, Γii, ∆ms , and ∆Γs are parameters of Hamiltonian govern-

ing Bs oscillations, βµ is the B0
s

meson velocity and ∆aµ characterizes
Lorentz-invariance violation.

∆a⊥∆a⊥∆a⊥∆a⊥ NODE=S086CT1
NODE=S086CT1VALUE (GeV) CL% DOCUMENT ID TECN COMMENT

YOUR DATA <1.2 × 10−12<1.2 × 10−12<1.2 × 10−12<1.2 × 10−12 95 1 ABAZOV 15L D0 pp at 1.96 TeV

1Measured in semileptonic B0
s
→ D−

s
µ+X decays. Also extracts limit on longitudinal

YOUR NOTE NODE=S086CT1;LINKAGE=A
component −0.8 × 10−13 GeV < (∆a⊥ − 0.396 ∆aZ ) < 3.9 × 10−13 GeV.

B0
s REFERENCESB0
s REFERENCESB0
s REFERENCESB0
s REFERENCES

NODE=S086

YOUR PAPER REFID=56921ABAZOV 15L PRL 115 161601 V.M. Abazov et al. (D0 Collab.)
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Reference = AAIJ 13H; JHEP 1302 105
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S041

B± I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S041
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

PARTIAL BRANCHING FRACTIONSPARTIAL BRANCHING FRACTIONSPARTIAL BRANCHING FRACTIONSPARTIAL BRANCHING FRACTIONS NODE=S041240

FH(B+ → K+µ+µ−) (1.0 < q2 < 6.0 GeV2/c4)FH(B+ → K+µ+µ−) (1.0 < q2 < 6.0 GeV2/c4)FH(B+ → K+µ+µ−) (1.0 < q2 < 6.0 GeV2/c4)FH(B+ → K+µ+µ−) (1.0 < q2 < 6.0 GeV2/c4) NODE=S041PBL
FH is a fractional contribution of (pseudo) scalar and tensor amplitudes to the decay NODE=S041PBL
width in the massless muon approximation.

NODE=S041PBLVALUE DOCUMENT ID TECN COMMENT

0.03±0.04 OUR AVERAGE0.03±0.04 OUR AVERAGE0.03±0.04 OUR AVERAGE0.03±0.04 OUR AVERAGE [0.035+0.033
−0.030 OUR 2015 AVERAGE]

NEW
0.03±0.03±0.020.03±0.03±0.020.03±0.03±0.020.03±0.03±0.02 1 AAIJ 14O LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
YOUR DATA 0.05+0.08

−0.05
+0.04
−0.02 AAIJ 13H LHCB Repl. by AAIJ 14O

1AAIJ 14O reports 68% C.L. interval, which we encode as midpoint with uncertainty as NODE=S041PBL;LINKAGE=A
half of the width of interval.

B± REFERENCESB± REFERENCESB± REFERENCESB± REFERENCES NODE=S041

REFID=55728AAIJ 14O JHEP 1405 082 R. Aaij et al. (LHCb Collab.)
YOUR PAPER REFID=54859AAIJ 13H JHEP 1302 105 R. Aaij et al. (LHCb Collab.)
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Reference = AAIJ 13BB; PRL 111 102003
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.
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WITHIN
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Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM BARYONSBOTTOM BARYONSBOTTOM BARYONSBOTTOM BARYONS NODE=BXXX045

(B = −1)(B = −1)(B = −1)(B = −1)

Λ0
b = ud b, Ξ 0

b = u s b, Ξ−
b

= d s b, Ω−
b

= s s b NODE=BXXX045

NODE=S040

Λ0
b

I (JP ) = 0(1
2
+) Status: ∗∗∗

In the quark model, a Λ
0
b is an isospin-0 ud b state. The lowest Λ

0
b NODE=S040

ought to have J
P = 1/2+. None of I, J, or P have actually been

measured.

Λ0
b MEAN LIFEΛ0
b MEAN LIFEΛ0
b MEAN LIFEΛ0
b MEAN LIFE

NODE=S040T

See b-baryon Admixture section for data on b-baryon mean life average NODE=S040T
over species of b-baryon particles.

“OUR EVALUATION” is an average using rescaled values of the

data listed below. The average and rescaling were performed by

the Heavy Flavor Averaging Group (HFAG) and are described at

http://www.slac.stanford.edu/xorg/hfag/. The averaging/rescaling pro-

cedure takes into account correlations between the measurements and
asymmetric lifetime errors.

NODE=S040TVALUE (10−12 s) EVTS DOCUMENT ID TECN COMMENT

1.466±0.010 OUR EVALUATION1.466±0.010 OUR EVALUATION1.466±0.010 OUR EVALUATION1.466±0.010 OUR EVALUATION → UNCHECKED ←
1.415±0.027±0.006 1 AAIJ 14E LHCB pp at 7 TeV

1.479±0.009±0.010 2 AAIJ 14U LHCB pp at 7, 8 TeV

1.565±0.035±0.020 1 AALTONEN 14B CDF pp at 1.96 TeV

1.449±0.036±0.017 1 AAD 13U ATLS pp at 7 TeV

1.503±0.052±0.031 1 CHATRCHYAN13AC CMS pp at 7 TeV

1.303±0.075±0.035 1 ABAZOV 12U D0 pp at 1.96 TeV

1.401±0.046±0.035 3 AALTONEN 10B CDF pp at 1.96 TeV

1.290+0.119
−0.110

+0.087
−0.091

4 ABAZOV 07U D0 pp at 1.96 TeV

1.11 +0.19
−0.18 ±0.05 5 ABREU 99W DLPH e+ e− → Z

1.29 +0.24
−0.22 ±0.06 5 ACKERSTAFF 98G OPAL e+ e− → Z

1.21 ±0.11 5 BARATE 98D ALEP e+ e− → Z

1.32 ±0.15 ±0.07 6 ABE 96M CDF pp at 1.8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
YOUR DATA 1.482±0.018±0.012 7 AAIJ 13BB LHCB Repl. by AAIJ 14U

1.537±0.045±0.014 1 AALTONEN 11 CDF Repl. by AALTONEN 14B

1.218+0.130
−0.115±0.042 1 ABAZOV 07S D0 Repl. by ABAZOV 12U

1.593+0.083
−0.078±0.033 1 ABULENCIA 07A CDF Repl. by AALTONEN 11

1.22 +0.22
−0.18 ±0.04 1 ABAZOV 05C D0 Repl. by ABAZOV 07S

OCCUR=31.19 +0.21
−0.18

+0.07
−0.08 ABREU 96D DLPH Repl. by ABREU 99W

1.14 +0.22
−0.19 ±0.07 69 AKERS 95K OPAL Repl. by ACKERSTAFF 98G

OCCUR=21.02 +0.23
−0.18 ±0.06 44 BUSKULIC 95L ALEP Repl. by BARATE 98D

1Measured mean life using fully reconstructed Λ0
b
→ J/ψΛ decays.

NODE=S040T;LINKAGE=AB
2Used Λ0

b
→ J/ψpK− decays.

NODE=S040T;LINKAGE=AI
3Measured mean life using fully reconstructed Λ0

b
→ Λ+

c
π− decays.

NODE=S040T;LINKAGE=AA
4Measured using semileptonic decays Λ0

b
→ Λ+

c
µν X and Λ+

c
→ K0

S
p.

NODE=S040T;LINKAGE=AZ
5Measured using Λc ℓ− and Λℓ+ ℓ−. NODE=S040T;LINKAGE=KK
6Excess Λc ℓ−, decay lengths. NODE=S040T;LINKAGE=AE
7Measured the lifetime ratio of decays Λ0

b
→ J/ψpK− to B0 → J/ψπ+K− to be

YOUR NOTE NODE=S040T;LINKAGE=AJ
0.976 ± 0.012 ± 0.006 with τ

B0 = 1.519 ± 0.007 ps.
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Λ0
b REFERENCESΛ0
b REFERENCESΛ0
b REFERENCESΛ0
b REFERENCES

NODE=S040

REFID=55689AAIJ 14E JHEP 1404 114 R. Aaij et al. (LHCb Collab.)
REFID=55763AAIJ 14U PL B734 122 R. Aaij et al. (LHCb Collab.)
REFID=55804AALTONEN 14B PR D89 072014 T. Aaltonen et al. (CDF Collab.)
REFID=54939AAD 13U PR D87 032002 G. Aad et al. (ATLAS Collab.)

YOUR PAPER REFID=55228AAIJ 13BB PRL 111 102003 R. Aaij et al. (LHCb Collab.)
REFID=55044CHATRCHYAN 13AC JHEP 1307 163 S. Chatrchyan et al. (CMS Collab.)
REFID=54350ABAZOV 12U PR D85 112003 V.M. Abazov et al. (D0 Collab.)
REFID=53674AALTONEN 11 PRL 106 121804 T. Aaltonen et al. (CDF Collab.)
REFID=53241AALTONEN 10B PRL 104 102002 T. Aaltonen et al. (CDF Collab.)
REFID=52008ABAZOV 07S PRL 99 142001 V.M. Abazov et al. (D0 Collab.)
REFID=52043ABAZOV 07U PRL 99 182001 V.M. Abazov et al. (D0 Collab.)
REFID=51662ABULENCIA 07A PRL 98 122001 A. Abulencia et al. (FNAL CDF Collab.)
REFID=50511ABAZOV 05C PRL 94 102001 V.M. Abazov et al. (D0 Collab.)
REFID=47301ABREU 99W EPJ C10 185 P. Abreu et al. (DELPHI Collab.)
REFID=45875ACKERSTAFF 98G PL B426 161 K. Ackerstaff et al. (OPAL Collab.)
REFID=45878BARATE 98D EPJ C2 197 R. Barate et al. (ALEPH Collab.)
REFID=44810ABE 96M PRL 77 1439 F. Abe et al. (CDF Collab.)
REFID=44691ABREU 96D ZPHY C71 199 P. Abreu et al. (DELPHI Collab.)
REFID=44324AKERS 95K PL B353 402 R. Akers et al. (OPAL Collab.)
REFID=44468BUSKULIC 95L PL B357 685 D. Buskulic et al. (ALEPH Collab.)
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Reference = AAIJ 14M; JHEP 1406 133
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S041

B± I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S041
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

B+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOS NODE=S041215

Γ
(

K∗(892)+ ℓ+ ℓ−
)

/Γtotal Γ519/ΓΓ
(

K∗(892)+ ℓ+ ℓ−
)

/Γtotal Γ519/ΓΓ
(

K∗(892)+ ℓ+ ℓ−
)

/Γtotal Γ519/ΓΓ
(

K∗(892)+ ℓ+ ℓ−
)

/Γtotal Γ519/Γ NODE=S041RA2
Test for ∆B=1 weak neutral current. Allowed by higher-order electroweak interactions. NODE=S041RA2

NODE=S041RA2VALUE (units 10−7) CL% DOCUMENT ID TECN COMMENT

10.1 ±1.1 OUR AVERAGE10.1 ±1.1 OUR AVERAGE10.1 ±1.1 OUR AVERAGE10.1 ±1.1 OUR AVERAGE Error includes scale factor of 1.1.

YOUR DATA OCCUR=29.24±0.93±0.67 AAIJ 14M LHCB pp at 7, 8 TeV

14.0 +4.0
−3.7 ±0.9 1 AUBERT 09T BABR e+ e− → Υ(4S)

12.4 +2.3
−2.1 ±1.3 1 WEI 09A BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
11.6 ±1.9 2 AAIJ 12AH LHCB Repl. by AAIJ 14M

7.3 +5.0
−4.2 ±2.1 1 AUBERT,B 06J BABR Repl. by AUBERT 09T

<22 90 1 ISHIKAWA 03 BELL e+ e− → Υ(4S)

1Assumes equal production of B+ and B0 at the Υ(4S). NODE=S041RA2;LINKAGE=EP
2Measured in B+ → K∗(892)+µ+µ− decays. NODE=S041RA2;LINKAGE=AA

B± REFERENCESB± REFERENCESB± REFERENCESB± REFERENCES NODE=S041

YOUR PAPER REFID=55726AAIJ 14M JHEP 1406 133 R. Aaij et al. (LHCb Collab.)
REFID=54472AAIJ 12AH JHEP 1207 133 R. Aaij et al. (LHCb Collab.)
REFID=52829AUBERT 09T PRL 102 091803 B. Aubert et al. (BABAR Collab.)
REFID=53060;ERROR=2Also EPAPS Document No. E-PRLTAO-102-060910 (BABAR Collab.)
REFID=53061WEI 09A PRL 103 171801 J.-T. Wei et al. (BELLE Collab.)
REFID=53240;ERROR=3Also EPAPS Supplement EPAPS appendix.pdf (BELLE Collab.)
REFID=51305AUBERT,B 06J PR D73 092001 B. Aubert et al. (BABAR Collab.)
REFID=49641ISHIKAWA 03 PRL 91 261601 A. Ishikawa et al. (BELLE Collab.)



4/19/2016

Reference = AAIJ 15K; PL B741 1
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONS NODE=MXXX046

(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)

B0
s = sb, B0

s = s b, similarly for B∗
s ’s NODE=MXXX046

NODE=S086

B0
s

I (JP ) = 0(0−)

I , J, P need confirmation. Quantum numbers shown are quark- NODE=S086
model predictions.

CP VIOLATION PARAMETERS in B0
s

CP VIOLATION PARAMETERS in B0
sCP VIOLATION PARAMETERS in B0
s

CP VIOLATION PARAMETERS in B0
s NODE=S086240

γγγγ NODE=S086GAM
For angle γ(φ3) of the CKM unitarity triangle, see the review on “CP Violation” in NODE=S086GAM
the Reviews section.

NODE=S086GAMVALUE (◦) DOCUMENT ID TECN COMMENT

65 ± 7 OUR AVERAGE65 ± 7 OUR AVERAGE65 ± 7 OUR AVERAGE65 ± 7 OUR AVERAGE NEW
[(115+28

−40)◦ OUR 2015 AVERAGE]

YOUR DATA 63.5+ 7.2
− 6.7

1 AAIJ 15K LHCB pp at 7, 8 TeV

115 +28
−43

2 AAIJ 14BF LHCB pp at 7 TeV

1Obtained by measuring time-dependent CP asymmetry in B0
s
→ K+K− and using a

YOUR NOTE NODE=S086GAM;LINKAGE=B
U-spin relation between B0

s
→ K+K− and B0 → π+π−.

2Measured in B0
s
→ D∓

s
K± decays, constraining −2βs by the measurement of φs =

NODE=S086GAM;LINKAGE=A
0.01 ± 0.07 ± 0.0 from AAIJ 13AR. The value is modulo 180◦ at 68% CL.

CP Violation phase βsCP Violation phase βsCP Violation phase βsCP Violation phase βs NODE=S086PHS
−2βs is the weak phase difference between B0

s mixing amplitude and the B0
s → J/ψφ NODE=S086PHS

decay amplitude driven by the b → c c s transition (such as Bs → J/ψφ, J/ψK+K−,

J/ψπ+π−, and D+
s

D−
s

). The Standard Model value of βs is arg(− V tsV ∗
tb

V csV ∗
cb

).

“OUR EVALUATION” is an average using rescaled values of the data listed below. The
average and rescaling were performed by the Heavy Flavor Averaging Group (HFAG)

and are described at http://www.slac.stanford.edu/xorg/hfag/. The averaging/scaling
procedure takes into account correlation between the measurements.

NODE=S086PHSVALUE (10−2 rad) DOCUMENT ID TECN COMMENT

0.6 ± 1.9 OUR EVALUATION0.6 ± 1.9 OUR EVALUATION0.6 ± 1.9 OUR EVALUATION0.6 ± 1.9 OUR EVALUATION → UNCHECKED ←
1.1 ± 1.9 OUR AVERAGE1.1 ± 1.9 OUR AVERAGE1.1 ± 1.9 OUR AVERAGE1.1 ± 1.9 OUR AVERAGE NEW

[(0.7 ± 2.1) × 10−2 rad OUR 2015 AVERAGE Scale factor = 1.1]

2.9 ± 2.5 ±0.3 1 AAIJ 15I LHCB pp at 7, 8 TeV

YOUR DATA 6 + 8
− 7

2 AAIJ 15K LHCB pp at 7, 8 TeV

OCCUR=3− 6 ±13 ±3 3 AAD 14U ATLS pp at 7 TeV

− 1 ± 9 ±1 4 AAIJ 14AY LHCB pp at 7, 8 TeV

− 3.5 ± 3.4 ±0.4 5 AAIJ 14S LHCB pp at 7, 8 TeV
6 AALTONEN 12AJ CDF pp at 1.96 TeV

28 +18
−19

7,8 ABAZOV 12D D0 pp at 1.96 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
−17 ±15 ±3 9 AAIJ 14AE LHCB pp at 7, 8 TeV

− 0.5 ± 3.5 ±0.5 10 AAIJ 13AR LHCB Repl. by AAIJ 15I
11 AAIJ 13AY LHCB pp at 7 TeV

−11.0 ±20.5 ±5.0 12 AAD 12CV ATLS Repl. by AAD 14U

22 ±22 ±1 13 AAIJ 12B LHCB Repl. by AAIJ 12Q

− 8 ± 9 ±3 14 AAIJ 12D LHCB Repl. by AAIJ 13AR

0.95+ 8.70
− 8.65

+0.15
−0.20

15 AAIJ 12Q LHCB Repl. by AAIJ 13AR

16 AALTONEN 12D CDF Repl. by AALTONEN 12AJ
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17 AALTONEN 08G CDF Repl. by AALTONEN 12D

28 +12
−15

+4
−1

7,18 ABAZOV 08AMD0 Repl. by ABAZOV 12D

39.5 ±28.0 +0.5
−7.0

8,19 ABAZOV 07 D0 Repl. by ABAZOV 07N

35 +20
−24

8,20 ABAZOV 07N D0 Repl. by ABAZOV 08AM

1AAIJ 15I reports φs = −2 βs = −0.058± 0.049± 0.006 rad. that was measured using a NODE=S086PHS;LINKAGE=H
tagged, time-dependent angular analysis of B0

s
→ J/ψK+K− decays. It also combines

this result with that of AAIJ 14S and quotes φs = −2 βs = −0.010 ± 0.039 rad.
2AAIJ 15K reports −2βs = −0.12+0.14

−0.16 rad. The value was obtained by measuring
YOUR NOTE NODE=S086PHS;LINKAGE=F

time-dependent CP asymmetry in B0
s
→ K+K− and using a U-spin relation between

B0
s
→ K+K− and B0 → π+π−.

3 AAD 14U reports φs = −2 βs = 0.12 ± 0.25 ± 0.05 rad. that was measured using a NODE=S086PHS;LINKAGE=B
tagged, time-dependent angular analysis of B0

s
→ J/ψφ decays.

4AAIJ 14AY reports φs = −2 βs = 0.02 ± 0.17 ± 0.02 rad. in tagged, time-dependent NODE=S086PHS;LINKAGE=G
fit to B0

s
→ D+

s
D−

s
, while allowing CP violation in decay.

5AAIJ 14S reports φs = −2 βs = 0.070± 0.068± 0.008 rad. and
∣

∣λ
∣

∣= 0.89± 0.05± 0.01, NODE=S086PHS;LINKAGE=D
when direct CP violation is allowed. Measured using a tagged, time-dependent fit to

B0
s
→ J/ψπ+π− decays.

6AALTONEN 12AJ reports −π/2 < βs < −1.51 or −0.06 < βs < 0.30, or 1.26 < βs < NODE=S086PHS;LINKAGE=AL
π/2 rad. at 68% CL. Measured using the time-dependent angular analysis of B0

s
→

J/ψφ decays.
7Measured using fully reconstructed Bs → J/ψφ decays. A single error includes both NODE=S086PHS;LINKAGE=OV
statistical and systematic uncertainties.

8Reports φs which equals to −2βs . NODE=S086PHS;LINKAGE=RP
9Measured in B0

s
→ φφ decays. This is a b → s s s transition with a decay amplitude

NODE=S086PHS;LINKAGE=JA
phase different from that of b → c c s transition.

10AAIJ 13AR reports φs = −2βs = 0.01 ± 0.07 ± 0.01 rad. obtained from combined NODE=S086PHS;LINKAGE=AR
fit to B0

s
→ J/ψK+K− and B0

s
→ J/ψπ+π− data sets. Also reports separate

results of φs = 0.07 ± 0.09 ± 0.01 rad. from B0
s

→ J/ψK+K− decays and φs =

−0.14+0.17
−0.16 ± 0.01 rad. from B0

s
→ J/ψπ+π− decays.

11AAIJ 13AY uses B0
s
→ φφ mode, and reports the 68% CL interval of φs = −2 βs as

NODE=S086PHS;LINKAGE=A
[−2.46, −0.76] rad.

12AAD 12CV reports φs = −2 βs = 0.22 ± 0.41 ± 0.10 rad. that was measured using a NODE=S086PHS;LINKAGE=AD
time-dependent angular analysis of B0

s
→ J/ψφ decays.

13Reports φs = −2 βs = −0.44 ± 0.44 ± 0.02 rad. that was measured using a time- NODE=S086PHS;LINKAGE=AI
dependent fit to B0

s
→ J/ψ f0(980) decays.

14Reports φs = −2 βs = 0.15 ± 0.18 ± 0.06 rad. that was measured using a time- NODE=S086PHS;LINKAGE=AJ
dependent angular analysis of B0

s
→ J/ψφ decays.

15Reports φs = −2 βs = −0.019+0.173
−0.174

+0.004
−0.003 rad. which was measured using a time-

NODE=S086PHS;LINKAGE=IA
dependent fit to B0

s
→ J/ψπ+π− decays, with the π+π− mass within 775–1550

MeV. Searches for, but finds no evidence, for direct CP violation in B0
s

→ J/ψππ

decays.
16Reports 0.02 < φs < 0.52 or 1.08 < φs < 1.55 rad. at 68% C.L. confidence regions NODE=S086PHS;LINKAGE=AT

in the two-dimensional space of φs and ∆Γ
B0

s

from B0
s
→ J/ψφ decays.

17Reports 0.32 < 2βs < 2.82 rad. at 68% C.L. and confidence regions in the two- NODE=S086PHS;LINKAGE=AA
dimensional space of 2βs and ∆Γ from the first measurement of B0

s
→ J/ψφ decays

using flavor tagging. The probability of a deviation from SM prediction as large as the
level of observed data is 15%.

18Reports φs = −2 βs and obtains 90% CL interval −0.03 < βs < 0.60 rad. NODE=S086PHS;LINKAGE=ZV
19The first direct measurement of the CP-violating mixing phase is reported from the NODE=S086PHS;LINKAGE=AZ

time-dependent analysis of flavor untagged B0
s
→ J/ψφ decays.

20Combines D0 collaboration measurements of time-dependent angular distributions in NODE=S086PHS;LINKAGE=ZO
B0

s
→ J/ψφ and charge asymmetry in semileptonic decays. There is a 4-fold ambiguity

in the solution.

B0
s REFERENCESB0
s REFERENCESB0
s REFERENCESB0
s REFERENCES

NODE=S086

REFID=56377AAIJ 15I PRL 114 041801 R. Aaij et al. (LHCb Collab.)
YOUR PAPER REFID=56383AAIJ 15K PL B741 1 R. Aaij et al. (LHCb Collab.)

REFID=55883AAD 14U PR D90 052007 G. Aad et al. (ATLAS Collab.)
REFID=55889AAIJ 14AE PR D90 052011 R. Aaij et al. (LHCb Collab.)
REFID=56119AAIJ 14AY PRL 113 211801 R. Aaij et al. (LHCb Collab.)
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REFID=56197AAIJ 14BF JHEP 1411 060 R. Aaij et al. (LHCb Collab.)
REFID=55761AAIJ 14S PL B736 186 R. Aaij et al. (LHCb Collab.)
REFID=55159AAIJ 13AR PR D87 112010 R. Aaij et al. (LHCb Collab.)
REFID=55209AAIJ 13AY PRL 110 241802 R. Aaij et al. (LHCb Collab.)
REFID=54785AAD 12CV JHEP 1212 072 G. Aad et al. (ATLAS Collab.)
REFID=54034AAIJ 12B PL B707 497 R. Aaij et al. (LHCb Collab.)
REFID=54036AAIJ 12D PRL 108 101803 R. Aaij et al. (LHCb Collab.)
REFID=54190AAIJ 12Q PL B713 378 R. Aaij et al. (LHCb Collab.)
REFID=54598AALTONEN 12AJ PRL 109 171802 T. Aaltonen et al. (CDF Collab.)
REFID=54070AALTONEN 12D PR D85 072002 T. Aaltonen et al. (CDF Collab.)
REFID=54062ABAZOV 12D PR D85 032006 V.M. Abazov et al. (D0 Collab.)
REFID=52228AALTONEN 08G PRL 100 161802 T. Aaltonen et al. (CDF Collab.)
REFID=52604ABAZOV 08AM PRL 101 241801 V.M. Abazov et al. (D0 Collab.)
REFID=51664ABAZOV 07 PRL 98 121801 V.M. Abazov et al. (D0 Collab.)
REFID=51936ABAZOV 07N PR D76 057101 V.M. Abazov et al. (D0 Collab.)
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BOTTOM, CHARMED MESONSBOTTOM, CHARMED MESONSBOTTOM, CHARMED MESONSBOTTOM, CHARMED MESONS NODE=MXXX049

(B = C = ±1)(B = C = ±1)(B = C = ±1)(B = C = ±1)

B+
c

= cb, B−
c

= c b, similarly for B∗
c ’s NODE=MXXX049

NODE=S091

B+
c

I (JP ) = 0(0−)
I, J, P need confirmation.

Quantum numbers shown are quark-model predictions. NODE=S091

B+
c

BRANCHING RATIOSB+
c

BRANCHING RATIOSB+
c

BRANCHING RATIOSB+
c

BRANCHING RATIOS
NODE=S091225

Γ
(

J/ψ(1S)π+
)

/Γtotal × B
(

b → Bc

)

Γ3/Γ× BΓ
(

J/ψ(1S)π+
)

/Γtotal × B
(

b → Bc

)

Γ3/Γ× BΓ
(

J/ψ(1S)π+
)

/Γtotal ×B
(

b → Bc

)

Γ3/Γ×BΓ
(

J/ψ(1S)π+
)

/Γtotal ×B
(

b → Bc

)

Γ3/Γ×B NODE=S091R2
NODE=S091R2VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA seen 1 AAIJ 15M LHCB pp at 8 TeV

seen 2 KHACHATRY...15AA CMS pp at 7 TeV

seen AALTONEN 13 CDF pp at 1.96 TeV

seen 3 AAIJ 12AV LHCB pp at 7 TeV

seen AALTONEN 08M CDF pp at 1.96 TeV

seen ABAZOV 08T D0 pp at 1.96 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
<2.4 × 10−4 90 4 ACKERSTAFF 98O OPAL e+ e− → Z

<3.4 × 10−4 90 5 ABREU 97E DLPH e+ e− → Z

<8.2 × 10−5 90 6 BARATE 97H ALEP e+ e− → Z

<2.0 × 10−5 95 7 ABE 96R CDF pp 1.8 TeV

1AAIJ 15M reports a measurement of B(B+
c

→ J/ψπ+) / B(B+ → J/ψK+) · fc/fuYOUR NOTE NODE=S091R2;LINKAGE=E
= (0.683 ± 0.018 ± 0.009)% at pT (B) < 20 GeV and 2.0 < η(B) < 4.5.

2KHACHATRYAN 15AA reports a measurement of B(B+
c

→ J/ψπ+) / B(B+ →
NODE=S091R2;LINKAGE=F

J/ψK+) · fc/fu = (0.48 ± 0.05 ± 0.03 ± 0.05)%, at pT > 15 GeV and
∣

∣η(B)
∣

∣ < 1.6.
3AAIJ 12AV reports a measurement of B(B+

c
→ J/ψπ+)/B(B+ → J/ψK+) fc/fu =

NODE=S091R2;LINKAGE=AA
(0.68 ± 0.10 ± 0.03 ± 0.05)% at pT (B) > 4 GeV and 2.5 < η(B) < 4.5.

4ACKERSTAFF 98O reports B(Z → Bc X)/B(Z → qq)×B(Bc → J/ψ(1S)π+) < NODE=S091R2;LINKAGE=D
1.06 × 10−4 at 90%CL. We rescale to our PDG 98 values of B(Z → bb).

5ABREU 97E value listed is for an assumed τBc
= 0.4 ps and improves to 2.7× 10−4 for

NODE=S091R2;LINKAGE=A
τBc

= 1.4 ps.

6BARATE 97H reports B(Z → Bc X)/B(Z → qq)·B(Bc → J/ψ(1S)π) < 3.6× 10−5
NODE=S091R2;LINKAGE=B

at 90%CL. We rescale to our PDG 96 values of B(Z → bb).
7ABE 96R reports B(b → Bc X)/B(b → B+X)·B(B+

c
→ J/ψ(1S)π+)/B(B+ →

NODE=S091R2;LINKAGE=C
J/ψ(1S)K+) < 0.053 at 95%CL for τBc

= 0.8 ps. It changes from 0.15 to 0.04 for

0.17 ps< τBc
< 1.6 ps. We rescale to our PDG 96 values of B(b → B+) = 0.378±0.022

and B(B+ → J/ψ(1S)K+) = 0.00101 ± 0.00014.

B+
c

REFERENCESB+
c

REFERENCESB+
c

REFERENCESB+
c

REFERENCES
NODE=S091

YOUR PAPER REFID=56456AAIJ 15M PRL 114 132001 R. Aaij et al. (LHCb Collab.)
REFID=56540KHACHATRY... 15AA JHEP 1501 063 V. Khachatryan et al. (CMS Collab.)
REFID=54798AALTONEN 13 PR D87 011101 T. Aaltonen et al. (CDF Collab.)
REFID=54764AAIJ 12AV PRL 109 232001 R. Aaij et al. (LHCb Collab.)
REFID=52252AALTONEN 08M PRL 100 182002 T. Aaltonen et al. (CDF Collab.)
REFID=52398ABAZOV 08T PRL 101 012001 V.M. Abazov et al. (D0 Collab.)
REFID=46029ACKERSTAFF 98O PL B420 157 K. Ackerstaff et al. (OPAL Collab.)
REFID=45838PDG 98 EPJ C3 1 C. Caso et al. (PDG Collab.)
REFID=45322ABREU 97E PL B398 207 P. Abreu et al. (DELPHI Collab.)
REFID=45480BARATE 97H PL B402 213 R. Barate et al. (ALEPH Collab.)
REFID=45159ABE 96R PRL 77 5176 F. Abe et al. (CDF Collab.)
REFID=44495PDG 96 PR D54 1 R. M. Barnett et al. (PDG Collab.)
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

CP VIOLATION PARAMETERSCP VIOLATION PARAMETERSCP VIOLATION PARAMETERSCP VIOLATION PARAMETERS NODE=S042229

C
J/ψ(nS)K0 (B0 → J/ψ(nS)K0)C
J/ψ(nS)K0 (B0 → J/ψ(nS)K0)C
J/ψ(nS)K0 (B0 → J/ψ(nS)K0)C
J/ψ(nS)K0 (B0 → J/ψ(nS)K0)

NODE=S042CJK
“OUR EVALUATION” is an average using rescaled values of the data listed below. NODE=S042CJK
The average and rescaling were performed by the Heavy Flavor Averaging Group

(HFAG) and are described at http://www.slac.stanford.edu/xorg/hfag/. The aver-
aging/rescaling procedure takes into account correlations between the measurements.

NODE=S042CJKVALUE (units 10−2) DOCUMENT ID TECN COMMENT

0.5±2.0 OUR EVALUATION0.5±2.0 OUR EVALUATION0.5±2.0 OUR EVALUATION0.5±2.0 OUR EVALUATION → UNCHECKED ←
− 0.9±1.7 OUR AVERAGE− 0.9±1.7 OUR AVERAGE− 0.9±1.7 OUR AVERAGE− 0.9±1.7 OUR AVERAGE Error includes scale factor of 1.1. [(0.3± 1.8)×10−2 OUR NEW
2015 AVERAGE]

YOUR DATA − 3.8±3.2±0.5 1 AAIJ 15N LHCB pp at 7, 8 TeV

1.5±2.1+2.3
−4.5

2,3 ADACHI 12A BELL e+ e− → Υ(4S)

OCCUR=2−10.4±5.5+2.7
−4.7

3,4 ADACHI 12A BELL e+ e− → Υ(4S)

OCCUR=3− 1.9±2.6+4.1
−1.7

3,5 ADACHI 12A BELL e+ e− → Υ(4S)

8.9±7.6±2.0 4 AUBERT 09K BABR e+ e− → Υ(4S)

OCCUR=21.6±2.3±1.8 AUBERT 09K BABR e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
3 ±9 ±1 6 AAIJ 13K LHCB Repl. by AAIJ 15N

− 4 ±7 ±5 3,4 SAHOO 08 BELL Repl. by ADACHI 12A

− 1.8±2.1±1.4 3 CHEN 07 BELL Repl. by ADACHI 12A

1AAIJ 15N uses 41,560 flavor-tagged Bd → J/ψK0
S

events from 3 fb−1 of integrated
YOUR NOTE NODE=S042CJK;LINKAGE=A

luminosity. Provides the correlation coefficient ρ = 0.483 between the statistical uncer-
tainties of and measurements.

2Uses B0 → J/ψK0
S

decays.
NODE=S042CJK;LINKAGE=AD

3The paper reports A, which is equal to −C. NODE=S042CJK;LINKAGE=CH
4Uses B0 → ψ(2S)K0

S
decays.

NODE=S042CJK;LINKAGE=SA
5Uses B0 → J/ψK0

L
decays.

NODE=S042CJK;LINKAGE=AH
6AAIJ 13K uses 8200 flavor-tagged Bd → J/ψK0

S
events from 1 fb−1 of integrated

NODE=S042CJK;LINKAGE=AA
luminosity. Provides the correlation coefficient ρ = 0.42 between the statistical uncer-

tainties of S
J/ψ(nS)K0 (B0 → J/ψ(nS)K0) and C

J/ψ(nS)K0 (B0 → J/ψ(nS)K0)

measurements.

S
J/ψ(nS)K0 (B0 → J/ψ(nS)K0)S
J/ψ(nS)K0 (B0 → J/ψ(nS)K0)S
J/ψ(nS)K0 (B0 → J/ψ(nS)K0)S
J/ψ(nS)K0 (B0 → J/ψ(nS)K0)

NODE=S042SJK

“OUR EVALUATION” is an average using rescaled values of the data listed below. NODE=S042SJK
The average and rescaling were performed by the Heavy Flavor Averaging Group
(HFAG) and are described at http://www.slac.stanford.edu/xorg/hfag/. The aver-

aging/rescaling procedure takes into account correlations between the measurements.
NODE=S042SJKVALUE DOCUMENT ID TECN COMMENT

0.676±0.021 OUR EVALUATION0.676±0.021 OUR EVALUATION0.676±0.021 OUR EVALUATION0.676±0.021 OUR EVALUATION → UNCHECKED ←
0.687±0.021 OUR AVERAGE0.687±0.021 OUR AVERAGE0.687±0.021 OUR AVERAGE0.687±0.021 OUR AVERAGE Error includes scale factor of 1.2. [0.680 ± 0.021 OUR NEW
2015 AVERAGE Scale factor = 1.1]

YOUR DATA 0.731±0.035±0.020 1 AAIJ 15N LHCB pp at 7, 8 TeV

0.670±0.029±0.013 2 ADACHI 12A BELL e+ e− → Υ(4S)
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OCCUR=20.738±0.079±0.036 3 ADACHI 12A BELL e+ e− → Υ(4S)

OCCUR=30.642±0.047±0.021 4 ADACHI 12A BELL e+ e− → Υ(4S)

0.57 ±0.58 ±0.06 5 SATO 12 BELL e+ e− → Υ(5S)

0.897±0.100±0.036 3 AUBERT 09K BABR e+ e− → Υ(4S)

OCCUR=20.666±0.031±0.013 AUBERT 09K BABR e+ e− → Υ(4S)

0.79 +0.41
−0.44

6 AFFOLDER 00C CDF pp at 1.8 TeV

0.84 +0.82
−1.04 ±0.16 7 BARATE 00Q ALEP e+ e− → Z

3.2 +1.8
−2.0 ±0.5 8 ACKERSTAFF 98Z OPAL e+ e− → Z

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.73 ±0.07 ±0.04 9 AAIJ 13K LHCB Repl. by AAIJ 15N

0.650±0.029±0.018 10 SAHOO 08 BELL Repl. by ADACHI 12A

OCCUR=20.72 ±0.09 ±0.03 3 SAHOO 08 BELL Repl. by ADACHI 12A

0.642±0.031±0.017 CHEN 07 BELL Repl. by ADACHI 12A

1AAIJ 15N uses 41,560 flavor-tagged Bd → J/ψK0
S

events from 3 fb−1 of integrated
YOUR NOTE NODE=S042SJK;LINKAGE=A

luminosity. Provides the correlation coefficient ρ = 0.483 between the statistical uncer-
tainties of and measurements.

2Uses B0 → J/ψK0
S

decays.
NODE=S042SJK;LINKAGE=AD

3Based on B0 → ψ(2S)K0
S

decays.
NODE=S042SJK;LINKAGE=SA

4Uses B0 → J/ψK0
L

decays.
NODE=S042SJK;LINKAGE=AH

5SATO 12 uses 121 fb−1 data collected at Υ(5S) resonance. Uses the ”B − π tagging” NODE=S042SJK;LINKAGE=ST
where B π+ and B π− tagged J/ψK0

S
events are compared.

6AFFOLDER 00C uses about 400 B0 → J/ψ(1S)K0
S

events. The production flavor of
NODE=S042SJK;LINKAGE=AF

B0 was determined using three tagging algorithms: a same-side tag, a jet-charge tag,
and a soft-lepton tag.

7BARATE 00Q uses 23 candidates for B0 → J/ψ(1S)K0
S

decays. A combination of
NODE=S042SJK;LINKAGE=BA

jet-charge, vertex-charge, and same-side tagging techniques were used to determine the

B0 production flavor.
8ACKERSTAFF 98Z uses 24 candidates for B0

d
→ J/ψ(1S)K0

S
decay. A combination

NODE=S042SJK;LINKAGE=AC
of jet-charge and vertex-charge techniques were used to tag the B0

d
production flavor.

9AAIJ 13K uses 8200 flavor-tagged Bd → J/ψK0
S

events from 1 fb−1 of integrated
NODE=S042SJK;LINKAGE=AA

luminosity. Provides the correlation coefficient ρ = 0.42 between the statistical uncer-

tainties of S
J/ψ(nS)K0 (B0 → J/ψ(nS)K0) and C

J/ψ(nS)K0 (B0 → J/ψ(nS)K0)

measurements.
10Combined result of CHEN 07 and SAHOO 08. NODE=S042SJK;LINKAGE=SC

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=56480AAIJ 15N PRL 115 031601 R. Aaji et al. (LHCb Collab.)
REFID=54974AAIJ 13K PL B721 24 R. Aaij et al. (LHCb Collab.)
REFID=54222ADACHI 12A PRL 108 171802 I. Adachi et al. (BELLE Collab.)
REFID=54221SATO 12 PRL 108 171801 Y. Sato et al. (BELLE Collab.)
REFID=52704AUBERT 09K PR D79 072009 B. Aubert et al. (BABAR Collab.)
REFID=52346SAHOO 08 PR D77 091103 H. Sahoo et al. (BELLE Collab.)
REFID=51609CHEN 07 PRL 98 031802 K.-F. Chen et al. (BELLE Collab.)
REFID=47438AFFOLDER 00C PR D61 072005 T. Affolder et al. (CDF Collab.)
REFID=47826BARATE 00Q PL B492 259 R. Barate et al. (ALEPH Collab.)
REFID=46262ACKERSTAFF 98Z EPJ C5 379 K. Ackerstaff et al. (OPAL Collab.)
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S041

B± I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S041
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

CP VIOLATIONCP VIOLATIONCP VIOLATIONCP VIOLATION NODE=S041220

ACP is defined as NODE=S041220

B(B− →f )−B(B+ →f )

B(B− →f )+B(B+ →f )
,

the CP-violation charge asymmetry of exclusive B− and B+ decay.

ACP (B+ → η′K+)ACP (B+ → η′K+)ACP (B+ → η′K+)ACP (B+ → η′K+) NODE=S041AX5
NODE=S041AX5VALUE DOCUMENT ID TECN COMMENT

0.004±0.011 OUR AVERAGE0.004±0.011 OUR AVERAGE0.004±0.011 OUR AVERAGE0.004±0.011 OUR AVERAGE NEW
[0.013 ± 0.017 OUR 2015 AVERAGE]

YOUR DATA −0.002±0.012±0.006 1 AAIJ 15O LHCB pp at 7, 8 TeV

0.008+0.017
−0.018±0.009 AUBERT 09AV BABR e+ e− → Υ(4S)

0.028±0.028±0.021 SCHUEMANN 06 BELL e+ e− → Υ(4S)

0.03 ±0.12 2 CHEN 00 CLE2 e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.010±0.022±0.006 AUBERT 07AE BABR Repl. by AUBERT 09AV

0.033±0.028±0.005 3 AUBERT 05M BABR Repl. by AUBERT 07AE

0.037±0.045±0.011 4 AUBERT 03W BABR Repl. by AUBERT 05M

−0.11 ±0.11 ±0.02 5 AUBERT 02E BABR Repl. by AUBERT 05M

−0.015±0.070±0.009 6 CHEN 02B BELL Repl. by SCHUEMANN 06

0.06 ±0.15 ±0.01 7 ABE 01M BELL Repl. by CHEN 02B

1Obtained using ACP (B± → J/ψK±) = (0.3 ± 0.6) × 10−2.YOUR NOTE NODE=S041AX5;LINKAGE=B
2Corresponds to 90% confidence range −0.17 <ACP < 0.23. NODE=S041AX5;LINKAGE=A
3Corresponds to 90% confidence range −0.012 < ACP <0.078. NODE=S041AX5;LINKAGE=AU
4Corresponds to 90% confidence range −0.04 <ACP < 0.11. NODE=S041AX5;LINKAGE=BW
5Corresponds to 90% confidence range −0.28 <ACP < 0.07. NODE=S041AX5;LINKAGE=AY
6Corresponds to 90% confidence range −0.13 <ACP < 0.10. NODE=S041AX5;LINKAGE=C
7Corresponds to 90% confidence range −0.20 <ACP < 0.32. NODE=S041AX5;LINKAGE=AX

ACP (B+ → φK+)ACP (B+ → φK+)ACP (B+ → φK+)ACP (B+ → φK+) NODE=S041AX7
NODE=S041AX7VALUE DOCUMENT ID TECN COMMENT

0.024±0.028 OUR AVERAGE0.024±0.028 OUR AVERAGE0.024±0.028 OUR AVERAGE0.024±0.028 OUR AVERAGE Error includes scale factor of 2.3. [0.04 ± 0.04 OUR NEW
2015 AVERAGE Scale factor = 2.1]

YOUR DATA 0.017±0.011±0.006 1 AAIJ 15O LHCB pp at 7, 8 TeV

0.128±0.044±0.013 LEES 12O BABR e+ e− → Υ(4S)

−0.07 ±0.17 +0.03
−0.02 ACOSTA 05J CDF pp at 1.96 TeV

0.01 ±0.12 ±0.05 2 CHEN 03B BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.022±0.021±0.009 AAIJ 14A LHCB Repl. by AAIJ 15O

0.00 ±0.08 ±0.02 AUBERT 06O BABR Repl. by LEES 12O

0.04 ±0.09 ±0.01 3 AUBERT 04A BABR Repl. by AUBERT 06O

−0.05 ±0.20 ±0.03 4 AUBERT 02E BABR e+ e− → Υ(4S)
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1Obtained using ACP (B± → J/ψK±) = (0.3 ± 0.6) × 10−2.YOUR NOTE NODE=S041AX7;LINKAGE=A
2Corresponds to 90% confidence range −0.20 <ACP < 0.22. NODE=S041AX7;LINKAGE=CH
3Corresponds to 90% confidence range −0.10 <ACP < 0.18. NODE=S041AX7;LINKAGE=AU
4Corresponds to 90% confidence range −0.37 <ACP < 0.28. NODE=S041AX7;LINKAGE=AY

B± REFERENCESB± REFERENCESB± REFERENCESB± REFERENCES NODE=S041

YOUR PAPER REFID=56483AAIJ 15O PRL 115 051801 R. Aaij et al. (LHCb Collab.)
REFID=55625AAIJ 14A PL B728 85 R. Aaij et al. (LHCb Collab.)
REFID=54382LEES 12O PR D85 112010 J.P. Lees et al. (BABAR Collab.)
REFID=53181AUBERT 09AV PR D80 112002 B. Aubert et al. (BABAR Collab.)
REFID=51859AUBERT 07AE PR D76 031103 B. Aubert et al. (BABAR Collab.)
REFID=51141AUBERT 06O PR D74 032003 B. Aubert et al. (BABAR Collab.)
REFID=51250SCHUEMANN 06 PRL 97 061802 J. Schuemann et al. (BELLE Collab.)
REFID=50685ACOSTA 05J PRL 95 031801 D. Acosta et al. (CDF Collab.)
REFID=50606AUBERT 05M PRL 94 191802 B. Aubert et al. (BABAR Collab.)
REFID=49719AUBERT 04A PR D69 011102 B. Aubert et al. (BABAR Collab.)
REFID=49664AUBERT 03W PRL 91 161801 B. Aubert et al. (BABAR Collab.)
REFID=49639CHEN 03B PRL 91 201801 K.-F. Chen et al. (BELLE Collab.)
REFID=48636AUBERT 02E PR D65 051101 B. Aubert et al. (BABAR Collab.)
REFID=48992CHEN 02B PL B546 196 K.-F. Chen et al. (BELLE Collab.)
REFID=48382ABE 01M PL B517 309 K. Abe et al. (BELLE Collab.)
REFID=47669CHEN 00 PRL 85 525 S. Chen et al. (CLEO Collab.)

BOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONS NODE=MXXX046

(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)

B0
s = sb, B0

s = s b, similarly for B∗
s ’s NODE=MXXX046

NODE=S086

B0
s

I (JP ) = 0(0−)

I , J, P need confirmation. Quantum numbers shown are quark- NODE=S086
model predictions.

B0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOS

NODE=S086230

Γ
(

η′ η′
)

/Γtotal Γ87/ΓΓ
(

η′ η′
)

/Γtotal Γ87/ΓΓ
(

η′ η′
)

/Γtotal Γ87/ΓΓ
(

η′ η′
)

/Γtotal Γ87/Γ NODE=S086S05
NODE=S086S05VALUE (units 10−5) DOCUMENT ID TECN COMMENT

YOUR DATA 3.3±0.7±0.13.3±0.7±0.13.3±0.7±0.13.3±0.7±0.1 1 AAIJ 15O LHCB pp at 7, 8 TeV

1AAIJ 15O reports [Γ
(

B0
s
→ η′ η′

)

/Γtotal] / [B(B+ → η′K+)] = 0.47 ± 0.09 ± 0.04
YOUR NOTE NODE=S086S05;LINKAGE=A

which we multiply by our best value B(B+ → η′K+) = (7.06 ± 0.25) × 10−5. Our
first error is their experiment’s error and our second error is the systematic error from
using our best value.

B0
s REFERENCESB0
s REFERENCESB0
s REFERENCESB0
s REFERENCES

NODE=S086

YOUR PAPER REFID=56483AAIJ 15O PRL 115 051801 R. Aaij et al. (LHCb Collab.)
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Reference = AAIJ 15Q; PRL 115 111803
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.
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REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

D∗(2010)− τ+ ντ

)

/Γ
(

D∗(2010)− ℓ+ νℓ

)

Γ7/Γ6Γ
(

D∗(2010)− τ+ ντ

)

/Γ
(

D∗(2010)− ℓ+ νℓ

)

Γ7/Γ6Γ
(

D∗(2010)− τ+ ντ

)

/Γ
(

D∗(2010)− ℓ+ νℓ

)

Γ7/Γ6Γ
(

D∗(2010)− τ+ ντ

)

/Γ
(

D∗(2010)− ℓ+ νℓ

)

Γ7/Γ6 NODE=S042B95
NODE=S042B95VALUE DOCUMENT ID TECN COMMENT

0.345±0.030 OUR AVERAGE0.345±0.030 OUR AVERAGE0.345±0.030 OUR AVERAGE0.345±0.030 OUR AVERAGE NEW
[0.35 ± 0.04 OUR 2015 AVERAGE]

YOUR DATA 0.336±0.027±0.030 1 AAIJ 15Q LHCB pp at 7, 8 TeV

0.355±0.039±0.021 2,3 LEES 12D BABR e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.207±0.095±0.008 2 AUBERT 09S BABR Repl. by LEES 12D

1Uses τ+ → µ+ νµ ντ and µ+ as ℓ+.
YOUR NOTE NODE=S042B95;LINKAGE=A

2Uses a fully reconstructed B meson as a tag on the recoil side. NODE=S042B95;LINKAGE=AU
3Uses τ+ → e+ νe ντ and τ+ → µ+ νµ ντ and e+ or µ+ as ℓ+.

NODE=S042B95;LINKAGE=LE

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=56493AAIJ 15Q PRL 115 111803 R. Aaij et al. (LHCb Collab.)
REFID=54261LEES 12D PRL 109 101802 J.P. Lees et al. (BABAR Collab.)
REFID=55461Also PR D88 072012 J.P. Lees et al. (BABAR Collab.)
REFID=52799AUBERT 09S PR D79 092002 B. Aubert et al. (BABAR Collab.)
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Reference = AAIJ 15S; PL B743 46
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

π+π−µ+µ−)

/Γtotal Γ511/ΓΓ
(

π+π−µ+µ−)

/Γtotal Γ511/ΓΓ
(

π+π−µ+µ−)

/Γtotal Γ511/ΓΓ
(

π+π−µ+µ−)

/Γtotal Γ511/Γ NODE=S042C36
NODE=S042C36VALUE (units 10−8) DOCUMENT ID TECN COMMENT

YOUR DATA 2.1±0.5±0.12.1±0.5±0.12.1±0.5±0.12.1±0.5±0.1 1 AAIJ 15S LHCB pp at 7, 8 TeV

1AAIJ 15S reports (2.11 ± 0.51 ± 0.15 ± 0.16) × 10−8 from a measurement ofYOUR NOTE NODE=S042C36;LINKAGE=A
[Γ

(

B0 → π+π−µ+µ−
)

/Γtotal] / [B(B0 → J/ψ(1S)K∗(892)0)] assuming B(B0 →
J/ψ(1S)K∗(892)0) = (1.3 ± 0.1)× 10−3, which we rescale to our best value B(B0 →
J/ψ(1S)K∗(892)0) = (1.32 ± 0.06) × 10−3. Our first error is their experiment’s error
and our second error is the systematic error from using our best value.

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=56499AAIJ 15S PL B743 46 R. Aaij et al. (LHCb Collab.)

BOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONS NODE=MXXX046

(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)

B0
s = sb, B0

s = s b, similarly for B∗
s ’s NODE=MXXX046

NODE=S086

B0
s

I (JP ) = 0(0−)

I , J, P need confirmation. Quantum numbers shown are quark- NODE=S086
model predictions.

B0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOS

NODE=S086230

Γ
(

π+π−µ+µ−)

/Γtotal Γ112/ΓΓ
(

π+π−µ+µ−)

/Γtotal Γ112/ΓΓ
(

π+π−µ+µ−)

/Γtotal Γ112/ΓΓ
(

π+π−µ+µ−)

/Γtotal Γ112/Γ NODE=S086P16
NODE=S086P16VALUE (units 10−8) DOCUMENT ID TECN COMMENT

YOUR DATA 8.7±1.7±0.48.7±1.7±0.48.7±1.7±0.48.7±1.7±0.4 1 AAIJ 15S LHCB pp at 7, 8 TeV

1AAIJ 15S reports (8.6 ± 1.5 ± 0.7 ± 0.7) × 10−8 from a measurement ofYOUR NOTE NODE=S086P16;LINKAGE=A
[Γ

(

B0
s
→ π+π−µ+µ−

)

/Γtotal] / [B(B0 → J/ψ(1S)K∗(892)0)] assuming B(B0 →
J/ψ(1S)K∗(892)0) = (1.3 ± 0.1)× 10−3, which we rescale to our best value B(B0 →
J/ψ(1S)K∗(892)0) = (1.32 ± 0.06) × 10−3. Our first error is their experiment’s error
and our second error is the systematic error from using our best value.
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B0
s REFERENCESB0
s REFERENCESB0
s REFERENCESB0
s REFERENCES

NODE=S086

YOUR PAPER REFID=56499AAIJ 15S PL B743 46 R. Aaij et al. (LHCb Collab.)



4/19/2016

Reference = AAIJ 15T; PL B747 468
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

ρ0ρ0
)

/Γtotal Γ410/ΓΓ
(

ρ0ρ0
)

/Γtotal Γ410/ΓΓ
(

ρ0ρ0
)

/Γtotal Γ410/ΓΓ
(

ρ0ρ0
)

/Γtotal Γ410/Γ NODE=S042R26
NODE=S042R26VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

0.95±0.16 OUR AVERAGE0.95±0.16 OUR AVERAGE0.95±0.16 OUR AVERAGE0.95±0.16 OUR AVERAGE NEW
[(0.97 ± 0.24) × 10−6 OUR 2015 AVERAGE]

YOUR DATA 0.94±0.17±0.11 AAIJ 15T LHCB pp at 7, 8 TeV

1.02±0.30±0.15 1,2 VANHOEFER 14 BELL e+ e− → Υ(4S)

0.92±0.32±0.14 2 AUBERT 08BB BABR e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.4 ±0.4 +0.2
−0.3

2 CHIANG 08 BELL Repl. by VANHOEFER 14

1.07±0.33±0.19 2 AUBERT 07G BABR Repl. by AUBERT 08BB

< 1.1 90 2 AUBERT 05I BABR Repl. by AUBERT 07G

< 2.1 90 2 AUBERT 03V BABR Repl. by AUBERT 05I

< 18 90 3 GODANG 02 CLE2 e+ e− → Υ(4S)

<136 90 4 ABE 00C SLD e+ e− → Z

<280 90 2 ALBRECHT 90B ARG e+ e− → Υ(4S)

<290 90 5 BORTOLETTO89 CLEO e+ e− → Υ(4S)

<430 90 5 BEBEK 87 CLEO e+ e− → Υ(4S)

1 Signal significance 3.4 standard deviations. NODE=S042R26;LINKAGE=A
2Assumes equal production of B+ and B0 at the Υ(4S). NODE=S042R26;LINKAGE=EP
3Assumes a helicity 00 configuration. For a helicity 11 configuration, the limit decreases NODE=S042R26;LINKAGE=Z1
to 1.4 × 10−5.

4ABE 00C assumes B(Z → bb)=(21.7 ± 0.1)% and the B fractions f
B0=f

B+=
NODE=S042R26;LINKAGE=KQ

(39.7+1.8
−2.2)% and fBs

=(10.5+1.8
−2.2)%.

5Paper assumes the Υ(4S) decays 43% to B0B0. We rescale to 50%. NODE=S042R26;LINKAGE=A1

Γ
(

ρ0 f0(980)×B(f0(980)→ π+π−)
)

/Γtotal Γ412/ΓΓ
(

ρ0 f0(980)×B(f0(980)→ π+π−)
)

/Γtotal Γ412/ΓΓ
(

ρ0 f0(980)× B(f0(980)→ π+π−)
)

/Γtotal Γ412/ΓΓ
(

ρ0 f0(980)× B(f0(980)→ π+π−)
)

/Γtotal Γ412/Γ NODE=S042R01
NODE=S042R01VALUE (units 10−7) CL% DOCUMENT ID TECN COMMENT

7.8±2.2±1.17.8±2.2±1.17.8±2.2±1.17.8±2.2±1.1 1,2 VANHOEFER 14 BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
YOUR DATA <8.1 90 AAIJ 15T LHCB pp at 7, 8 TeV

<4.0 90 2 AUBERT 08BB BABR e+ e− → Υ(4S)

<3 90 2 CHIANG 08 BELL Repl. by VANHOEFER 14

<5.3 90 2 AUBERT 07G BABR Repl. by AUBERT 08BB

1 Signal significance of 3.1 standard deviations. NODE=S042R01;LINKAGE=A
2Assumes equal production of B+ and B0 at the Υ(4S). NODE=S042R01;LINKAGE=EP
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POLARIZATION IN B0 DECAYPOLARIZATION IN B0 DECAYPOLARIZATION IN B0 DECAYPOLARIZATION IN B0 DECAY NODE=S042223

In decays involving two vector mesons, one can distinguish among the NODE=S042223
states in which meson polarizations are both longitudinal (L) or both are
transverse and parallel (‖) or perpendicular (⊥) to each other with the
parameters ΓL/Γ, Γ⊥/Γ, and the relative phases φ‖ and φ⊥. See the

definitions in the note on “Polarization in B Decays” review in the B0

Particle Listings.

ΓL/Γ in B0 → ρ0ρ0ΓL/Γ in B0 → ρ0ρ0ΓL/Γ in B0 → ρ0ρ0ΓL/Γ in B0 → ρ0ρ0
NODE=S042P01
NODE=S042P01VALUE DOCUMENT ID TECN COMMENT

0.71 +0.08
−0.09 OUR AVERAGE0.71 +0.08
−0.09 OUR AVERAGE0.71 +0.08
−0.09 OUR AVERAGE0.71 +0.08
−0.09 OUR AVERAGE Error includes scale factor of 1.6. See the ideogram

NEW
below. [0.60+0.21

−0.25 OUR 2015 AVERAGE Scale factor = 1.9]

YOUR DATA 0.745+0.048
−0.058±0.034 AAIJ 15T LHCB pp at 7, 8 TeV

0.21 +0.18
−0.22 ±0.15 VANHOEFER 14 BELL e+ e− → Υ(4S)

0.75 +0.11
−0.14 ±0.05 AUBERT 08BB BABR e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.87 ±0.13 ±0.04 AUBERT 07G BABR Repl. by AUBERT 08BB

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=56518AAIJ 15T PL B747 468 R. Aaij et al. (LHCb Collab.)
REFID=55811VANHOEFER 14 PR D89 072008 P. Vanhoefer et al. (BELLE Collab.)
REFID=52532AUBERT 08BB PR D78 071104 B. Aubert et al. (BABAR Collab.)
REFID=52544CHIANG 08 PR D78 111102 C.C. Chiang et al. (BELLE Collab.)
REFID=51635AUBERT 07G PRL 98 111801 B. Aubert et al. (BABAR Collab.)
REFID=50589AUBERT 05I PRL 94 131801 B. Aubert et al. (BABAR Collab.)
REFID=49663AUBERT 03V PRL 91 171802 B. Aubert et al. (BABAR Collab.)
REFID=48519GODANG 02 PRL 88 021802 R. Godang et al. (CLEO Collab.)
REFID=47762ABE 00C PR D62 071101 K. Abe et al. (SLD Collab.)
REFID=41216ALBRECHT 90B PL B241 278 H. Albrecht et al. (ARGUS Collab.)
REFID=40787BORTOLETTO 89 PRL 62 2436 D. Bortoletto et al. (CLEO Collab.)
REFID=40270BEBEK 87 PR D36 1289 C. Bebek et al. (CLEO Collab.)



4/19/2016

Reference = AAIJ 15U; PL B747 484
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONS NODE=MXXX046

(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)

B0
s = sb, B0

s = s b, similarly for B∗
s ’s NODE=MXXX046

NODE=S086

B0
s

I (JP ) = 0(0−)

I , J, P need confirmation. Quantum numbers shown are quark- NODE=S086
model predictions.

m
B0

s
− m

B
m

B0
s
− m

Bm
B0

s
− m

B
m

B0
s
− m

B
NODE=S086DM

mB is the average of our B masses (m
B±+m

B0 )/2.
NODE=S086DM

NODE=S086DMVALUE (MeV) CL% DOCUMENT ID TECN COMMENT

87.37±0.24 OUR AVERAGE87.37±0.24 OUR AVERAGE87.37±0.24 OUR AVERAGE87.37±0.24 OUR AVERAGE NEW
[87.34 ± 0.29 MeV OUR 2015 AVERAGE]

YOUR DATA 87.45±0.44±0.09 1 AAIJ 15U LHCB pp at 7, 8 TeV

87.42±0.30±0.09 2 AAIJ 12E LHCB pp at 7 TeV

86.64±0.80±0.08 3 ACOSTA 06 CDF pp at 1.96 TeV

• • • We use the following data for averages but not for fits. • • •
NOTFITTED89.7 ±2.7 ±1.2 ABE 96B CDF pp at 1.8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
80 to 130 68 LEE-FRANZINI 90 CSB2 e+ e− → Υ(5S)

1Uses the mode B0
s
→ ψ(2S)K−π+.

YOUR NOTE NODE=S086DM;LINKAGE=B
2The reported result is m

B0
s

− m
B+ = 87.52 ± 0.30 ± 0.12 MeV. We convert it to the

NODE=S086DM;LINKAGE=AA
mass difference with respect to the average of (m

B± + m
B0 )/2.

3The reported result is m
B0

s
− m

B0 = 86.38 ± 0.90 ± 0.06 MeV. We convert it to the
NODE=S086DM;LINKAGE=AS

mass difference with respect to the average of (m
B± + m

B0 )/2.

B0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOS

NODE=S086230

Γ
(

ψ(2S)K−π+
)

/Γtotal Γ79/ΓΓ
(

ψ(2S)K−π+
)

/Γtotal Γ79/ΓΓ
(

ψ(2S)K−π+
)

/Γtotal Γ79/ΓΓ
(

ψ(2S)K−π+
)

/Γtotal Γ79/Γ NODE=S086S02
NODE=S086S02VALUE (units 10−5) DOCUMENT ID TECN COMMENT

YOUR DATA 3.12±0.30±0.213.12±0.30±0.213.12±0.30±0.213.12±0.30±0.21 1 AAIJ 15U LHCB pp at 7, 8 TeV

1AAIJ 15U reports [Γ
(

B0
s

→ ψ(2S)K−π+)

/Γtotal] / [B(B0 → ψ(2S)K+π−)] =
YOUR NOTE NODE=S086S02;LINKAGE=A

(5.38 ± 0.36 ± 0.22 ± 0.31) × 10−2 which we multiply by our best value B(B0 →
ψ(2S)K+π−) = (5.8 ± 0.4)× 10−4. Our first error is their experiment’s error and our
second error is the systematic error from using our best value.

Γ
(

ψ(2S)K∗(892)0
)

/Γtotal Γ80/ΓΓ
(

ψ(2S)K∗(892)0
)

/Γtotal Γ80/ΓΓ
(

ψ(2S)K∗(892)0
)

/Γtotal Γ80/ΓΓ
(

ψ(2S)K∗(892)0
)

/Γtotal Γ80/Γ NODE=S086S03
NODE=S086S03VALUE (units 10−5) DOCUMENT ID TECN COMMENT

YOUR DATA
3.3±0.5+0.2

−0.3
3.3±0.5+0.2

−0.33.3±0.5+0.2
−0.3

3.3±0.5+0.2
−0.3

1 AAIJ 15U LHCB pp at 7, 8 TeV

1AAIJ 15U reports [Γ
(

B0
s
→ ψ(2S)K∗(892)0

)

/Γtotal] / [B(B0 → ψ(2S)K∗(892)0)]
YOUR NOTE NODE=S086S03;LINKAGE=A

= (5.58 ± 0.57 ± 0.40 ± 0.32) × 10−2 which we multiply by our best value B(B0 →
ψ(2S)K∗(892)0) = (5.9 ± 0.4) × 10−4. Our first error is their experiment’s error and
our second error is the systematic error from using our best value.

POLARIZATION IN B0
s DECAYPOLARIZATION IN B0
s DECAYPOLARIZATION IN B0
s DECAYPOLARIZATION IN B0
s DECAY

NODE=S086233

In decays involving two vector mesons, one can distinguish among the NODE=S086233
states in which meson polarizations are both longitudinal (L), or both are
transverse and parallel (‖), or perpendicular (⊥) to each other with the

parameters ΓL/Γ, Γ⊥/Γ, and the relative phases φ‖ and φ⊥. See the

definitions in the note on “Polarization in B Decays” review in the B0

Particle Listings.
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Γ‖ /Γ of K∗(892)0 in B0
s → ψ(2S)K∗(892)0Γ‖ /Γ of K∗(892)0 in B0
s → ψ(2S)K∗(892)0Γ‖ /Γ of K∗(892)0 in B0
s → ψ(2S)K∗(892)0Γ‖ /Γ of K∗(892)0 in B0
s → ψ(2S)K∗(892)0

NODE=S086PK3
NODE=S086PK3VALUE DOCUMENT ID TECN COMMENT

YOUR DATA 0.524±0.056±0.0290.524±0.056±0.0290.524±0.056±0.0290.524±0.056±0.029 AAIJ 15U LHCB pp at 7, 8 TeV

B0
s REFERENCESB0
s REFERENCESB0
s REFERENCESB0
s REFERENCES

NODE=S086

YOUR PAPER REFID=56519AAIJ 15U PL B747 484 R. Aaij et al. (LHCb Collab.)
REFID=54043AAIJ 12E PL B708 241 R. Aaij et al. (LHCb Collab.)
REFID=51231ACOSTA 06 PRL 96 202001 D. Acosta et al. (CDF Collab.)
REFID=44688ABE 96B PR D53 3496 F. Abe et al. (CDF Collab.)
REFID=41398LEE-FRANZINI 90 PRL 65 2947 J. Lee-Franzini et al. (CUSB II Collab.)
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Reference = AAIJ 15V; PR D91 092002
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S041

B± I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S041
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

B+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOS NODE=S041215

Γ
(

D−K+π+
)

/Γ
(

D−π+π+
)

Γ107/Γ106Γ
(

D−K+π+
)

/Γ
(

D−π+π+
)

Γ107/Γ106Γ
(

D−K+π+
)

/Γ
(

D−π+π+
)

Γ107/Γ106Γ
(

D−K+π+
)

/Γ
(

D−π+π+
)

Γ107/Γ106 NODE=S041T99
NODE=S041T99VALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA 7.20±0.19±0.217.20±0.19±0.217.20±0.19±0.217.20±0.19±0.21 AAIJ 15V LHCB pp at 7, 8 TeV

Γ
(

D∗
0(2400)0K+, D∗0

0 → D−π+
)

/Γtotal Γ108/ΓΓ
(

D∗
0(2400)0K+, D∗0

0 → D−π+
)

/Γtotal Γ108/ΓΓ
(

D∗
0(2400)0K+, D∗0

0 → D−π+
)

/Γtotal Γ108/ΓΓ
(

D∗
0(2400)0K+, D∗0

0 → D−π+
)

/Γtotal Γ108/Γ
NODE=S041D00
NODE=S041D00VALUE (units 10−4) DOCUMENT ID TECN COMMENT

YOUR DATA 6.1±1.9±1.56.1±1.9±1.56.1±1.9±1.56.1±1.9±1.5 1 AAIJ 15V LHCB pp at 7, 8 TeV

1Performs the amplitude analysis by fitting the square-Dalitz-plot distribution.YOUR NOTE NODE=S041D00;LINKAGE=A

Γ
(

D∗
1(2760)0K+, D∗0

1 → D−π+
)

/Γtotal Γ109/ΓΓ
(

D∗
1(2760)0K+, D∗0

1 → D−π+
)

/Γtotal Γ109/ΓΓ
(

D∗
1(2760)0K+, D∗0

1 → D−π+
)

/Γtotal Γ109/ΓΓ
(

D∗
1(2760)0K+, D∗0

1 → D−π+
)

/Γtotal Γ109/Γ
NODE=S041D01
NODE=S041D01VALUE (units 10−4) DOCUMENT ID TECN COMMENT

YOUR DATA 23.2±1.1±2.023.2±1.1±2.023.2±1.1±2.023.2±1.1±2.0 1 AAIJ 15V LHCB pp at 7, 8 TeV

1Performs the amplitude analysis by fitting the square-Dalitz-plot distribution.YOUR NOTE NODE=S041D01;LINKAGE=A

Γ
(

D∗
2(2460)0K+, D∗0

2 → D−π+
)

/Γtotal Γ110/ΓΓ
(

D∗
2(2460)0K+, D∗0

2 → D−π+
)

/Γtotal Γ110/ΓΓ
(

D∗
2(2460)0K+, D∗0

2 → D−π+
)

/Γtotal Γ110/ΓΓ
(

D∗
2(2460)0K+, D∗0

2 → D−π+
)

/Γtotal Γ110/Γ
NODE=S041D02
NODE=S041D02VALUE (units 10−4) DOCUMENT ID TECN COMMENT

YOUR DATA 3.6±0.9±0.83.6±0.9±0.83.6±0.9±0.83.6±0.9±0.8 1 AAIJ 15V LHCB pp at 7, 8 TeV

1Performs the amplitude analysis by fitting the square-Dalitz-plot distribution.YOUR NOTE NODE=S041D02;LINKAGE=A

B± REFERENCESB± REFERENCESB± REFERENCESB± REFERENCES NODE=S041

YOUR PAPER REFID=56575AAIJ 15V PR D91 092002 R. Aaij et al. (LHCb Collab.)
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Reference = AAIJ 15W; PR D91 112014
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S041

B± I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S041
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

B+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOS NODE=S041215

Γ
(

[K−π+π0 ]D K+
)

/Γ
(

[K+π−π0 ]D K+
)

Γ57/Γ58Γ
(

[K−π+π0 ]D K+
)

/Γ
(

[K+π−π0 ]D K+
)

Γ57/Γ58Γ
(

[K−π+π0 ]D K+
)

/Γ
(

[K+π−π0 ]D K+
)

Γ57/Γ58Γ
(

[K−π+π0 ]D K+
)

/Γ
(

[K+π−π0 ]D K+
)

Γ57/Γ58 NODE=S041Q89
NODE=S041Q89VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

16 ±4 OUR AVERAGE16 ±4 OUR AVERAGE16 ±4 OUR AVERAGE16 ±4 OUR AVERAGE NEW
[(20 ± 7) × 10−3 OUR 2015 AVERAGE]

YOUR DATA 14.0±4.7±2.1 1 AAIJ 15W LHCB pp at 7, 8 TeV

19.8±6.2±2.4 NAYAK 13 BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
<21 90 2 LEES 11D BABR e+ e− → Υ(4S)

<39 95 3 AUBERT 07BN BABR Repl. by LEES 11D

1Uses D0 → K−π+π0 for the favored mode, and D0 → K+π−π0 for the suppressedYOUR NOTE NODE=S041Q89;LINKAGE=A
mode.

2 Extracts a constraint on the magnitude of the ratio of amplitudes
∣

∣A(B+ → D0K+)/ NODE=S041Q89;LINKAGE=LE
A(B+ → D0K+)

∣

∣ < 0.13 at 95% CL.
3Extracts a constraint on the magnitude of the ratio of amplitudes

∣

∣A(B+ → D0K+)/ NODE=S041Q89;LINKAGE=AU
A(B+ → D0K+)

∣

∣ < 0.19 at 95% CL.

Γ
(

[K−π+π0 ]D π+
)

/Γ
(

[K+π−π0 ]D π+
)

Γ65/Γ66Γ
(

[K−π+π0 ]D π+
)

/Γ
(

[K+π−π0 ]D π+
)

Γ65/Γ66Γ
(

[K−π+π0 ]D π+
)

/Γ
(

[K+π−π0 ]D π+
)

Γ65/Γ66Γ
(

[K−π+π0 ]D π+
)

/Γ
(

[K+π−π0 ]D π+
)

Γ65/Γ66 NODE=S041C81
NODE=S041C81VALUE (units 10−3) DOCUMENT ID TECN COMMENT

2.2 ±0.4 OUR AVERAGE2.2 ±0.4 OUR AVERAGE2.2 ±0.4 OUR AVERAGE2.2 ±0.4 OUR AVERAGE NEW
[(1.9 ± 0.6) × 10−3 OUR 2015 AVERAGE]

YOUR DATA 2.35±0.49±0.06 1 AAIJ 15W LHCB pp at 7, 8 TeV

1.89±0.54+0.22
−0.25 NAYAK 13 BELL e+ e− → Υ(4S)

1Uses D0 → K−π+π0 for the favored mode, and D0 → K+π−π0 for the suppressedYOUR NOTE NODE=S041C81;LINKAGE=A
mode.

Γ
(

[K+K−π0 ]D K+
)

/Γ
(

[K+K−π0 ]D π+
)

Γ85/Γ86Γ
(

[K+K−π0 ]D K+
)

/Γ
(

[K+K−π0 ]D π+
)

Γ85/Γ86Γ
(

[K+K−π0 ]D K+
)

/Γ
(

[K+K−π0 ]D π+
)

Γ85/Γ86Γ
(

[K+K−π0 ]D K+
)

/Γ
(

[K+K−π0 ]D π+
)

Γ85/Γ86 NODE=S041RB3
NODE=S041RB3VALUE DOCUMENT ID TECN COMMENT

YOUR DATA 0.95±0.22±0.050.95±0.22±0.050.95±0.22±0.050.95±0.22±0.05 1 AAIJ 15W LHCB pp at 7, 8 TeV

1Uses D → K+K− mode.YOUR NOTE NODE=S041RB3;LINKAGE=A

Γ
(

[π+π−π0 ]D K+
)

/Γ
(

[π+π−π0 ]D π+
)

Γ87/Γ88Γ
(

[π+π−π0 ]D K+
)

/Γ
(

[π+π−π0 ]D π+
)

Γ87/Γ88Γ
(

[π+π−π0 ]D K+
)

/Γ
(

[π+π−π0 ]D π+
)

Γ87/Γ88Γ
(

[π+π−π0 ]D K+
)

/Γ
(

[π+π−π0 ]D π+
)

Γ87/Γ88 NODE=S041RB4
NODE=S041RB4VALUE DOCUMENT ID TECN COMMENT

YOUR DATA 0.98±0.11±0.050.98±0.11±0.050.98±0.11±0.050.98±0.11±0.05 1 AAIJ 15W LHCB pp at 7, 8 TeV

1Uses D → π+π− mode.YOUR NOTE NODE=S041RB4;LINKAGE=A

CP VIOLATIONCP VIOLATIONCP VIOLATIONCP VIOLATION NODE=S041220

ACP is defined as NODE=S041220

B(B− →f )−B(B+ →f )

B(B− →f )+B(B+ →f )
,

the CP-violation charge asymmetry of exclusive B− and B+ decay.
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ACP (B+ → D0K+)ACP (B+ → D0K+)ACP (B+ → D0K+)ACP (B+ → D0K+) NODE=S041AY2
NODE=S041AY2VALUE DOCUMENT ID TECN COMMENT

0.007±0.025 OUR AVERAGE0.007±0.025 OUR AVERAGE0.007±0.025 OUR AVERAGE0.007±0.025 OUR AVERAGE Error includes scale factor of 1.5. See the ideogram NEW
below. [0.01 ± 0.05 OUR 2015 AVERAGE Scale factor = 2.1]

YOUR DATA 0.010±0.026±0.005 1 AAIJ 15W LHCB pp at 7, 8 TeV

−0.029±0.020±0.018 2 AAIJ 13AE LHCB pp at 7 TeV

0.066±0.036 ABE 06 BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.003±0.080±0.037 3 ABE 03D BELL Repl. by SWAIN 03

0.04 ±0.06 ±0.03 4 SWAIN 03 BELL Repl. by ABE 06

1Uses D0 → K−π+π0 for the favored mode, and D0 → K+π−π0 for the suppressedYOUR NOTE NODE=S041AY2;LINKAGE=B
mode.

2Uses B± → [K±π∓π+π− ]D h± mode. NODE=S041AY2;LINKAGE=AJ
3Corresponds to 90% confidence range −0.15 <ACP < 0.16. NODE=S041AY2;LINKAGE=A
4Corresponds to 90% confidence range −0.07 <ACP < 0.15. NODE=S041AY2;LINKAGE=SW

ACP (B+ → [K−π+π0 ]D K+)ACP (B+ → [K−π+π0 ]D K+)ACP (B+ → [K−π+π0 ]D K+)ACP (B+ → [K−π+π0 ]D K+) NODE=S041AK2
NODE=S041AK2VALUE DOCUMENT ID TECN COMMENT

0.07±0.30 OUR AVERAGE0.07±0.30 OUR AVERAGE0.07±0.30 OUR AVERAGE0.07±0.30 OUR AVERAGE Error includes scale factor of 1.5. [0.41 ± 0.30 OUR 2015 NEW
AVERAGE]

YOUR DATA −0.20±0.27±0.04 1 AAIJ 15W LHCB pp at 7, 8 TeV

0.41±0.30±0.05 NAYAK 13 BELL e+ e− → Υ(4S)

1Uses D0 → K−π+π0 for the favored mode, and D0 → K+π−π0 for the suppressedYOUR NOTE NODE=S041AK2;LINKAGE=A
mode.

ACP (B+ → [K+K−π0 ]D K+)ACP (B+ → [K+K−π0 ]D K+)ACP (B+ → [K+K−π0 ]D K+)ACP (B+ → [K+K−π0 ]D K+) NODE=S041AG0
NODE=S041AG0VALUE DOCUMENT ID TECN COMMENT

YOUR DATA 0.30±0.20±0.020.30±0.20±0.020.30±0.20±0.020.30±0.20±0.02 1 AAIJ 15W LHCB pp at 7, 8 TeV

1Uses D → K+K− mode.YOUR NOTE NODE=S041AG0;LINKAGE=A

ACP (B+ → [π+π−π0 ]D K+)ACP (B+ → [π+π−π0 ]D K+)ACP (B+ → [π+π−π0 ]D K+)ACP (B+ → [π+π−π0 ]D K+) NODE=S041AG1
NODE=S041AG1VALUE DOCUMENT ID TECN COMMENT

YOUR DATA 0.054±0.091±0.0110.054±0.091±0.0110.054±0.091±0.0110.054±0.091±0.011 1 AAIJ 15W LHCB pp at 7, 8 TeV

1Uses D → π+π− mode.YOUR NOTE NODE=S041AG1;LINKAGE=A

ACP (B+ → [K−π+π0 ]D π+)ACP (B+ → [K−π+π0 ]D π+)ACP (B+ → [K−π+π0 ]D π+)ACP (B+ → [K−π+π0 ]D π+) NODE=S041AP2
NODE=S041AP2VALUE DOCUMENT ID TECN COMMENT

0.35 ±0.16 OUR AVERAGE0.35 ±0.16 OUR AVERAGE0.35 ±0.16 OUR AVERAGE0.35 ±0.16 OUR AVERAGE NEW
[0.16 ± 0.27 OUR 2015 AVERAGE]

YOUR DATA 0.438±0.190±0.011 1 AAIJ 15W LHCB pp at 7, 8 TeV

0.16 ±0.27 +0.03
−0.04 NAYAK 13 BELL e+ e− → Υ(4S)

1Uses D0 → K−π+π0 for the favored mode, and D0 → K+π−π0 for the suppressedYOUR NOTE NODE=S041AP2;LINKAGE=A
mode.

ACP (B+ → [K+K−π0 ]D π+)ACP (B+ → [K+K−π0 ]D π+)ACP (B+ → [K+K−π0 ]D π+)ACP (B+ → [K+K−π0 ]D π+) NODE=S041AG2
NODE=S041AG2VALUE DOCUMENT ID TECN COMMENT

YOUR DATA −0.030±0.040±0.005−0.030±0.040±0.005−0.030±0.040±0.005−0.030±0.040±0.005 1 AAIJ 15W LHCB pp at 7, 8 TeV

1Uses D → K+K− mode.YOUR NOTE NODE=S041AG2;LINKAGE=A

ACP (B+ → [π+π−π0 ]D π+)ACP (B+ → [π+π−π0 ]D π+)ACP (B+ → [π+π−π0 ]D π+)ACP (B+ → [π+π−π0 ]D π+) NODE=S041AG3
NODE=S041AG3VALUE DOCUMENT ID TECN COMMENT

YOUR DATA −0.016±0.020±0.004−0.016±0.020±0.004−0.016±0.020±0.004−0.016±0.020±0.004 1 AAIJ 15W LHCB pp at 7, 8 TeV

1Uses D → π+π− mode.YOUR NOTE NODE=S041AG3;LINKAGE=A

B± REFERENCESB± REFERENCESB± REFERENCESB± REFERENCES NODE=S041

YOUR PAPER REFID=56587AAIJ 15W PR D91 112014 R. Aaij et al. (LHCb Collab.)
REFID=55082AAIJ 13AE PL B723 44 R. Aaij et al. (LHCb Collab.)
REFID=55486NAYAK 13 PR D88 091104 M. Nayak et al. (BELLE Collab.)
REFID=53751LEES 11D PR D84 012002 J.P. Lees et al. (BABAR Collab.)
REFID=52096AUBERT 07BN PR D76 111101 B. Aubert et al. (BABAR Collab.)
REFID=51095ABE 06 PR D73 051106 K. Abe et al. (BELLE Collab.)
REFID=49220ABE 03D PRL 90 131803 K. Abe et al. (BELLE Collab.)
REFID=49545SWAIN 03 PR D68 051101 S.K. Swain et al. (BELLE Collab.)
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

D0K∗(892)0
)

/Γtotal Γ134/ΓΓ
(

D0K∗(892)0
)

/Γtotal Γ134/ΓΓ
(

D0K∗(892)0
)

/Γtotal Γ134/ΓΓ
(

D0K∗(892)0
)

/Γtotal Γ134/Γ NODE=S042B47
NODE=S042B47VALUE (units 10−5) DOCUMENT ID TECN COMMENT

4.5±0.6 OUR AVERAGE4.5±0.6 OUR AVERAGE4.5±0.6 OUR AVERAGE4.5±0.6 OUR AVERAGE NEW
[(4.2 ± 0.6) × 10−5 OUR 2015 AVERAGE]

YOUR DATA 5.4±0.3±1.1 1,2 AAIJ 15X LHCB pp at 7, 8 TeV

4.0±0.7±0.3 3 AUBERT,B 06L BABR e+ e− → Υ(4S)

4.8+1.1
−1.0±0.5 3 KROKOVNY 03 BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
5.7±0.9±0.6 3 AUBERT 06A BABR Repl. by AUBERT,B 06L

1AAIJ 15X reports (5.13 ± 0.20 ± 0.15 ± 0.24 ± 0.60) × 10−5 from a measurementYOUR NOTE NODE=S042B47;LINKAGE=A
of [Γ

(

B0 → D0K∗(892)0
)

/Γtotal] × [B(B0 → D0K+π−)] assuming B(B0 →
D0K+π−) = (9.2 ± 0.6 ± 0.7 ± 0.6) × 10−5, which we rescale to our best value

B(B0 → D0K+π−) = (8.8 ± 1.7) × 10−5. Our first error is their experiment’s error
and our second error is the systematic error from using our best value.

2Measured via amplitude analysis of B0 → D0K+π−, which excludes contribution fromYOUR NOTE NODE=S042B47;LINKAGE=B
decay via D∗(2010)− resonance.

3Assumes equal production of B+ and B0 at the Υ(4S). NODE=S042B47;LINKAGE=EP

Γ
(

D0K∗(1410)0
)

/Γtotal Γ135/ΓΓ
(

D0K∗(1410)0
)

/Γtotal Γ135/ΓΓ
(

D0K∗(1410)0
)

/Γtotal Γ135/ΓΓ
(

D0K∗(1410)0
)

/Γtotal Γ135/Γ NODE=S042C37
NODE=S042C37VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <6.7 × 10−5<6.7 × 10−5<6.7 × 10−5<6.7 × 10−5 90 1 AAIJ 15X LHCB pp at 7, 8 TeV

1Measured via amplitude analysis of B0 → D0K+π−, which excludes contribution fromYOUR NOTE NODE=S042C37;LINKAGE=A
decay via D∗(2010)− resonance.

Γ
(

D0K∗
0(1430)0

)

/Γtotal Γ136/ΓΓ
(

D0K∗
0(1430)0

)

/Γtotal Γ136/ΓΓ
(

D0K∗
0(1430)0

)

/Γtotal Γ136/ΓΓ
(

D0K∗
0(1430)0

)

/Γtotal Γ136/Γ
NODE=S042C38
NODE=S042C38VALUE (units 10−5) DOCUMENT ID TECN COMMENT

YOUR DATA 0.7±0.7±0.10.7±0.7±0.10.7±0.7±0.10.7±0.7±0.1 1,2 AAIJ 15X LHCB pp at 7, 8 TeV

1AAIJ 15X reports (0.71 ± 0.27 ± 0.33 ± 0.47 ± 0.08) × 10−5 from a measurementYOUR NOTE NODE=S042C38;LINKAGE=A
of [Γ

(

B0 → D0K∗
0
(1430)0

)

/Γtotal] × [B(B0 → D0K+π−)] assuming B(B0 →
D0K+π−) = (9.2 ± 0.6 ± 0.7 ± 0.6) × 10−5, which we rescale to our best value

B(B0 → D0K+π−) = (8.8 ± 1.7) × 10−5. Our first error is their experiment’s error
and our second error is the systematic error from using our best value.

2Measured via amplitude analysis of B0 → D0K+π−, which excludes contribution fromYOUR NOTE NODE=S042C38;LINKAGE=B
decay via D∗(2010)− resonance.
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Γ
(

D0K∗
2(1430)0

)

/Γtotal Γ137/ΓΓ
(

D0K∗
2(1430)0

)

/Γtotal Γ137/ΓΓ
(

D0K∗
2(1430)0

)

/Γtotal Γ137/ΓΓ
(

D0K∗
2(1430)0

)

/Γtotal Γ137/Γ
NODE=S042C39
NODE=S042C39VALUE (units 10−5) DOCUMENT ID TECN COMMENT

YOUR DATA 2.1±0.8±0.42.1±0.8±0.42.1±0.8±0.42.1±0.8±0.4 1,2 AAIJ 15X LHCB pp at 7, 8 TeV

1AAIJ 15X reports (2.04 ± 0.45 ± 0.30 ± 0.54 ± 0.25) × 10−5 from a measurementYOUR NOTE NODE=S042C39;LINKAGE=A
of [Γ

(

B0 → D0K∗
2
(1430)0

)

/Γtotal] × [B(B0 → D0K+π−)] assuming B(B0 →
D0K+π−) = (9.2 ± 0.6 ± 0.7 ± 0.6) × 10−5, which we rescale to our best value

B(B0 → D0K+π−) = (8.8 ± 1.7) × 10−5. Our first error is their experiment’s error
and our second error is the systematic error from using our best value.

2Measured via amplitude analysis of B0 → D0K+π−, which excludes contribution fromYOUR NOTE NODE=S042C39;LINKAGE=B
decay via D∗(2010)− resonance.

Γ
(

D∗
0(2400)−, D∗−

0 → D0π−)

/Γtotal Γ138/ΓΓ
(

D∗
0(2400)−, D∗−

0 → D0π−)

/Γtotal Γ138/ΓΓ
(

D∗
0(2400)−, D∗−

0 → D0π−)

/Γtotal Γ138/ΓΓ
(

D∗
0(2400)−, D∗−

0 → D0π−)

/Γtotal Γ138/Γ
NODE=S042C40
NODE=S042C40VALUE (units 10−5) DOCUMENT ID TECN COMMENT

YOUR DATA 1.9±0.8±0.41.9±0.8±0.41.9±0.8±0.41.9±0.8±0.4 1,2 AAIJ 15X LHCB pp at 7, 8 TeV

1AAIJ 15X reports (1.77 ± 0.26 ± 0.19 ± 0.67 ± 0.20) × 10−5 from a measurement ofYOUR NOTE NODE=S042C40;LINKAGE=A
[Γ

(

B0 → D∗
0
(2400)−, D∗−

0
→ D0π−

)

/Γtotal] × [B(B0 → D0K+π−)] assuming

B(B0 → D0K+π−) = (9.2 ± 0.6 ± 0.7 ± 0.6)× 10−5, which we rescale to our best

value B(B0 → D0K+π−) = (8.8 ± 1.7)× 10−5. Our first error is their experiment’s
error and our second error is the systematic error from using our best value.

2Measured via amplitude analysis of B0 → D0K+π−, which excludes contribution fromYOUR NOTE NODE=S042C40;LINKAGE=B
decay via D∗(2010)− resonance.

Γ
(

D∗
2(2460)−K+, D∗−

2 → D0π−)

/Γtotal Γ139/ΓΓ
(

D∗
2(2460)−K+, D∗−

2 → D0π−)

/Γtotal Γ139/ΓΓ
(

D∗
2(2460)−K+, D∗−

2 → D0π−)

/Γtotal Γ139/ΓΓ
(

D∗
2(2460)−K+, D∗−

2 → D0π−)

/Γtotal Γ139/Γ
NODE=S042Q52
NODE=S042Q52VALUE (units 10−6) DOCUMENT ID TECN COMMENT

20.3±3.5 OUR AVERAGE20.3±3.5 OUR AVERAGE20.3±3.5 OUR AVERAGE20.3±3.5 OUR AVERAGE NEW
[(18 ± 5) × 10−6 OUR 2015 AVERAGE]

YOUR DATA 22 ±2 ±4 1,2 AAIJ 15X LHCB pp at 7, 8 TeV

18.3±4.0±3.1 3 AUBERT 06A BABR e+ e− → Υ(4S)

1AAIJ 15X reports (2.12 ± 0.10 ± 0.11 ± 0.11 ± 0.25) × 10−5 from a measurementYOUR NOTE NODE=S042Q52;LINKAGE=A
of [Γ

(

B0 → D∗
2
(2460)−K+, D∗−

2
→ D0π−

)

/Γtotal] × [B(B0 → D0K+π−)]

assuming B(B0 → D0K+π−) = (9.2 ± 0.6 ± 0.7 ± 0.6) × 10−5, which we rescale

to our best value B(B0 → D0K+π−) = (8.8 ± 1.7) × 10−5. Our first error is their
experiment’s error and our second error is the systematic error from using our best value.

2Measured via amplitude analysis of B0 → D0K+π−, which excludes contribution fromYOUR NOTE NODE=S042Q52;LINKAGE=B
decay via D∗(2010)− resonance.

3Assumes equal production of B+ and B0 at the Υ(4S). NODE=S042Q52;LINKAGE=EP

Γ
(

D∗
3(2760)−K+, D∗−

3 → D0π−)

/Γtotal Γ140/ΓΓ
(

D∗
3(2760)−K+, D∗−

3 → D0π−)

/Γtotal Γ140/ΓΓ
(

D∗
3(2760)−K+, D∗−

3 → D0π−)

/Γtotal Γ140/ΓΓ
(

D∗
3(2760)−K+, D∗−

3 → D0π−)

/Γtotal Γ140/Γ
NODE=S042C41
NODE=S042C41VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <0.10 × 10−5<0.10 × 10−5<0.10 × 10−5<0.10 × 10−5 90 1 AAIJ 15X LHCB pp at 7, 8 TeV

1Measured via amplitude analysis of B0 → D0K+π−, which excludes contribution fromYOUR NOTE NODE=S042C41;LINKAGE=A
decay via D∗(2010)− resonance.

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=56588AAIJ 15X PR D92 012012 R. Aaij et al. (LHCb Collab.)
REFID=51021AUBERT 06A PRL 96 011803 B. Aubert et al. (BABAR Collab.)
REFID=51316AUBERT,B 06L PR D74 031101 B. Aubert et al. (BABAR Collab.)
REFID=49218KROKOVNY 03 PRL 90 141802 P. Krokovny et al. (BELLE Collab.)
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

D0π+π−)

/Γtotal Γ43/ΓΓ
(

D0π+π−)

/Γtotal Γ43/ΓΓ
(

D0π+π−)

/Γtotal Γ43/ΓΓ
(

D0π+π−)

/Γtotal Γ43/Γ NODE=S042R1
NODE=S042R1VALUE (units 10−4) CL% EVTS DOCUMENT ID TECN COMMENT

8.7 ±0.5 OUR AVERAGE8.7 ±0.5 OUR AVERAGE8.7 ±0.5 OUR AVERAGE8.7 ±0.5 OUR AVERAGE NEW
[(8.4 ± 0.9) × 10−4 OUR 2015 AVERAGE]

YOUR DATA 8.87±0.15±0.51 1 AAIJ 15Y LHCB pp at 7, 8 TeV

8.4 ±0.4 ±0.8 2 KUZMIN 07 BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
8.0 ±0.6 ±1.5 2,3 SATPATHY 03 BELL Repl. by KUZMIN 07

< 16 90 2 ALAM 94 CLE2 e+ e− → Υ(4S)

< 70 90 4 BORTOLETTO92 CLEO e+ e− → Υ(4S)

<340 90 5 BEBEK 87 CLEO e+ e− → Υ(4S)

700 ± 500 5 6 BEHRENDS 83 CLEO e+ e− → Υ(4S)

1The second uncertainty combines in quadrature all systematic uncertainties quoted inYOUR NOTE NODE=S042R1;LINKAGE=A
the paper. AAIJ 15Y reports B(B0 → D0π+π−) = (8.46 ± 0.14 ± 0.49) × 10−4 in

the kinematic region m(D0π±) > 2.1 GeV which we corrected to the full phase-space
dividing by 0.945.

2Assumes equal production of B+ and B0 at the Υ(4S). NODE=S042R1;LINKAGE=EP
3No assumption about the intermediate mechanism is made in the analysis. NODE=S042R1;LINKAGE=SP
4BORTOLETTO 92 assumes equal production of B+ and B0 at the Υ(4S) and uses NODE=S042R1;LINKAGE=B9
Mark III branching fractions for the D. The product branching fraction into D∗

0
(2340)π

followed by D∗
0
(2340) → D0π is < 0.0001 at 90% CL and into D∗

2
(2460) followed by

D∗
2
(2460) → D0π is < 0.0004 at 90% CL.

5BEBEK 87 assume the Υ(4S) decays 43% to B0B0. We rescale to 50%. B(D0 → NODE=S042R1;LINKAGE=C
K−π+) = (4.2 ± 0.4 ± 0.4)% and B(D0 → K−π+π+π−) = (9.1 ± 0.8 ± 0.8)%
were used.

6Corrected by us using assumptions: B(D0 → K−π+) = (0.042 ± 0.006) NODE=S042R1;LINKAGE=G
and B(Υ(4S) → B0B0) = 50%. The product branching ratio is B(B0 →
D0π+π−)B(D0 → K+π−) = (0.39 ± 0.26) × 10−2.

Γ
(

D∗
2(2460)−π+× B(D∗

2(2460)− → D0π−)
)

/Γtotal Γ74/ΓΓ
(

D∗
2(2460)−π+× B(D∗

2(2460)− → D0π−)
)

/Γtotal Γ74/ΓΓ
(

D∗
2(2460)−π+×B(D∗

2(2460)− → D0π−)
)

/Γtotal Γ74/ΓΓ
(

D∗
2(2460)−π+×B(D∗

2(2460)− → D0π−)
)

/Γtotal Γ74/Γ
NODE=S042S22
NODE=S042S22VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

2.38±0.16 OUR AVERAGE2.38±0.16 OUR AVERAGE2.38±0.16 OUR AVERAGE2.38±0.16 OUR AVERAGE NEW
[(2.15 ± 0.35) × 10−4 OUR 2015 AVERAGE]

YOUR DATA 2.44±0.07±0.16 1 AAIJ 15Y LHCB pp at 7, 8 TeV

2.15±0.17±0.31 2,3 KUZMIN 07 BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
<14.7 90 2 ALAM 94 CLE2 e+ e− → Υ(4S)
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1Result obtained using the isobar formalism. The second uncertainty combines in quadra-YOUR NOTE NODE=S042S22;LINKAGE=A
ture all systematic uncertainties quoted in the paper.

2Assumes equal production of B+ and B0 at the Υ(4S). NODE=S042S22;LINKAGE=EP
3Our second uncertainty combines systematics and model errors quoted in the paper. NODE=S042S22;LINKAGE=KU

Γ
(

D∗
0(2400)−π+× B(D∗

0(2400)− → D0π−)
)

/Γtotal Γ75/ΓΓ
(

D∗
0(2400)−π+× B(D∗

0(2400)− → D0π−)
)

/Γtotal Γ75/ΓΓ
(

D∗
0(2400)−π+×B(D∗

0(2400)− → D0π−)
)

/Γtotal Γ75/ΓΓ
(

D∗
0(2400)−π+×B(D∗

0(2400)− → D0π−)
)

/Γtotal Γ75/Γ
NODE=S042Q72
NODE=S042Q72VALUE (units 10−4) DOCUMENT ID TECN COMMENT

0.76±0.08 OUR AVERAGE0.76±0.08 OUR AVERAGE0.76±0.08 OUR AVERAGE0.76±0.08 OUR AVERAGE NEW
[(0.60 ± 0.30) × 10−4 OUR 2015 AVERAGE]

YOUR DATA 0.77±0.05±0.06 1 AAIJ 15Y LHCB pp at 7, 8 TeV

0.60±0.13±0.27 2,3 KUZMIN 07 BELL e+ e− → Υ(4S)

1Result obtained using the isobar formalism. The second uncertainty combines in quadra-YOUR NOTE NODE=S042Q72;LINKAGE=A
ture all systematic uncertainties quoted in the paper.

2Assumes equal production of B+ and B0 at the Υ(4S). NODE=S042Q72;LINKAGE=EP
3Our second uncertainty combines systematics and model errors quoted in the paper. NODE=S042Q72;LINKAGE=KU

Γ
(

D0ρ0
)

/Γtotal Γ145/ΓΓ
(

D0ρ0
)

/Γtotal Γ145/ΓΓ
(

D0ρ0
)

/Γtotal Γ145/ΓΓ
(

D0ρ0
)

/Γtotal Γ145/Γ NODE=S042R34
NODE=S042R34VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

3.21±0.21 OUR AVERAGE3.21±0.21 OUR AVERAGE3.21±0.21 OUR AVERAGE3.21±0.21 OUR AVERAGE NEW
[(3.2 ± 0.5) × 10−4 OUR 2015 AVERAGE]

YOUR DATA 3.21±0.10±0.21 1 AAIJ 15Y LHCB pp at 7, 8 TeV

3.19±0.20±0.45 2,3 KUZMIN 07 BELL e+ e− → Υ(4S)

• • • We do not use the following data for averages, fits, limits, etc. • • •
2.9 ±1.0 ±0.4 2 SATPATHY 03 BELL Repl. by KUZMIN 07

< 3.9 90 4 NEMATI 98 CLE2 e+ e− → Υ(4S)

< 5.5 90 5 ALAM 94 CLE2 Repl. by NEMATI 98

< 6.0 90 6 BORTOLETTO92 CLEO e+ e− → Υ(4S)

<27.0 90 7 ALBRECHT 88K ARG e+ e− → Υ(4S)

1Measured using isobar formalism in the decay chain B0 → D0 ρ(770), ρ → π+π−YOUR NOTE NODE=S042R34;LINKAGE=B
assuming B(ρ(770) → π+π−) = 1. The second uncertainty combines in quadrature
all systematic uncertainties quoted in the paper.

2Assumes equal production of B+ and B0 at the Υ(4S). NODE=S042R34;LINKAGE=EP
3Our second uncertainty combines systematics and model errors quoted in the paper. NODE=S042R34;LINKAGE=KU
4NEMATI 98 assumes equal production of B+ and B0 at the Υ(4S) and use the PDG 96 NODE=S042R34;LINKAGE=NM
values for D0, D∗0, η, η′, and ω branching fractions.

5ALAM 94 assume equal production of B+ and B0 at the Υ(4S) and use the CLEO II NODE=S042R34;LINKAGE=E
absolute B(D0 → K−π+) and the PDG 1992 B(D0 → K−π+π0)/B(D0 → K−π+)

and B(D0 → K− 2π+π−)/B(D0 → K−π+).
6BORTOLETTO 92 assumes equal production of B+ and B0 at the Υ(4S) and uses NODE=S042R34;LINKAGE=B9
Mark III branching fractions for the D.

7 ALBRECHT 88K reports < 0.003 assuming B0B0:B+B− production ratio is 45:55. NODE=S042R34;LINKAGE=A
We rescale to 50%.

Γ
(

D0 f2
)

/Γtotal Γ146/ΓΓ
(

D0 f2
)

/Γtotal Γ146/ΓΓ
(

D0 f2
)

/Γtotal Γ146/ΓΓ
(

D0 f2
)

/Γtotal Γ146/Γ NODE=S042Q73
NODE=S042Q73VALUE (units 10−4) DOCUMENT ID TECN COMMENT

1.56±0.21 OUR AVERAGE1.56±0.21 OUR AVERAGE1.56±0.21 OUR AVERAGE1.56±0.21 OUR AVERAGE NEW
[(1.2 ± 0.4) × 10−4 OUR 2015 AVERAGE]

YOUR DATA 1.68±0.11±0.21 1 AAIJ 15Y LHCB pp at 7, 8 TeV

1.20±0.18±0.38 2,3 KUZMIN 07 BELL e+ e− → Υ(4S)

1Result obtained using the isobar formalism. The second uncertainty combines in quadra-YOUR NOTE NODE=S042Q73;LINKAGE=A
ture all systematic uncertainties quoted in the paper. Measured in the decay chain B0 →
D0 f2(1270), f2 → π+π−.

2 Assumes equal production of B+ and B0 at the Υ(4S). NODE=S042Q73;LINKAGE=EP
3Our second uncertainty combines systematics and model errors quoted in the paper. NODE=S042Q73;LINKAGE=KU

Γ
(

D0ω
)

/Γtotal Γ149/ΓΓ
(

D0ω
)

/Γtotal Γ149/ΓΓ
(

D0ω
)

/Γtotal Γ149/ΓΓ
(

D0ω
)

/Γtotal Γ149/Γ NODE=S042S29
NODE=S042S29VALUE (units 10−4) CL% DOCUMENT ID TECN COMMENT

2.54±0.16 OUR AVERAGE2.54±0.16 OUR AVERAGE2.54±0.16 OUR AVERAGE2.54±0.16 OUR AVERAGE NEW
[(2.53 ± 0.16) × 10−4 OUR 2015 AVERAGE]

YOUR DATA 2.75±0.72±0.35 1 AAIJ 15Y LHCB pp at 7, 8 TeV

2.57±0.11±0.14 2 LEES 11M BABR e+ e− → Υ(4S)

2.37±0.23±0.28 2 BLYTH 06 BELL e+ e− → Υ(4S)
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• • • We do not use the following data for averages, fits, limits, etc. • • •
3.0 ±0.3 ±0.4 2 AUBERT 04B BABR Repl. by LEES 11M

1.8 ±0.5 +0.4
−0.3

2 ABE 02J BELL Repl. by BLYTH 06

<5.1 90 3 NEMATI 98 CLE2 e+ e− → Υ(4S)

<6.3 90 4 ALAM 94 CLE2 Repl. by NEMATI 98

1Result obtained using the isobar model. The second uncertainty combines in quadratureYOUR NOTE NODE=S042S29;LINKAGE=A
all systematic uncertainties quoted in the paper.

2Assumes equal production of B+ and B0 at the Υ(4S). NODE=S042S29;LINKAGE=EP
3NEMATI 98 assumes equal production of B+ and B0 at the Υ(4S) and use the PDG 96 NODE=S042S29;LINKAGE=NM
values for D0, D∗0, η, η′, and ω branching fractions.

4ALAM 94 assume equal production of B+ and B0 at the Υ(4S) and use the CLEO II NODE=S042S29;LINKAGE=E
absolute B(D0 → K−π+) and the PDG 1992 B(D0 → K−π+π0)/B(D0 → K−π+)

and B(D0 → K− 2π+π−)/B(D0 → K−π+).

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=56609AAIJ 15Y PR D92 032002 R. Aaij et al. (LHCb Collab.)
REFID=53991LEES 11M PR D84 112007 J.P. Lees et al. (BABAR Collab.)
REFID=55128Also PR D87 039901 (errat) J.P. Lees et al. (BABAR Collab.)
REFID=51854KUZMIN 07 PR D76 012006 A. Kuzmin et al. (BELLE Collab.)
REFID=51500BLYTH 06 PR D74 092002 S. Blyth et al. (BELLE Collab.)
REFID=49720AUBERT 04B PR D69 032004 B. Aubert et al. (BABAR Collab.)
REFID=49157SATPATHY 03 PL B553 159 A. Satpathy et al. (BELLE Collab.)
REFID=48689ABE 02J PRL 88 052002 K. Abe et al. (BELLE Collab.)
REFID=45871NEMATI 98 PR D57 5363 B. Nemati et al. (CLEO Collab.)
REFID=44495PDG 96 PR D54 1 R. M. Barnett et al. (PDG Collab.)
REFID=43738ALAM 94 PR D50 43 M.S. Alam et al. (CLEO Collab.)
REFID=41920BORTOLETTO 92 PR D45 21 D. Bortoletto et al. (CLEO Collab.)
REFID=40662ALBRECHT 88K PL B215 424 H. Albrecht et al. (ARGUS Collab.)
REFID=40270BEBEK 87 PR D36 1289 C. Bebek et al. (CLEO Collab.)
REFID=11569BEHRENDS 83 PRL 50 881 S. Behrends et al. (CLEO Collab.)
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

POLARIZATION IN B0 DECAYPOLARIZATION IN B0 DECAYPOLARIZATION IN B0 DECAYPOLARIZATION IN B0 DECAY NODE=S042223

In decays involving two vector mesons, one can distinguish among the NODE=S042223
states in which meson polarizations are both longitudinal (L) or both are
transverse and parallel (‖) or perpendicular (⊥) to each other with the

parameters ΓL/Γ, Γ⊥/Γ, and the relative phases φ‖ and φ⊥. See the

definitions in the note on “Polarization in B Decays” review in the B0

Particle Listings.

ΓL/Γ in B0 → K∗(892)0 e+ e− (0.002 < q2 < 1.120 GeV2/c4)ΓL/Γ in B0 → K∗(892)0 e+ e− (0.002 < q2 < 1.120 GeV2/c4)ΓL/Γ in B0 → K∗(892)0 e+ e− (0.002 < q2 < 1.120 GeV2/c4)ΓL/Γ in B0 → K∗(892)0 e+ e− (0.002 < q2 < 1.120 GeV2/c4) NODE=S042P07
NODE=S042P07VALUE DOCUMENT ID TECN COMMENT

YOUR DATA 0.16±0.06±0.030.16±0.06±0.030.16±0.06±0.030.16±0.06±0.03 AAIJ 15Z LHCB pp at 7, 8 TeV

A
(2)
T in B0 → K∗(892)0 e+ e− (0.002 < q2 < 1.120 GeV2/c4)A
(2)
T in B0 → K∗(892)0 e+ e− (0.002 < q2 < 1.120 GeV2/c4)A
(2)
T in B0 → K∗(892)0 e+ e− (0.002 < q2 < 1.120 GeV2/c4)A
(2)
T in B0 → K∗(892)0 e+ e− (0.002 < q2 < 1.120 GeV2/c4)

NODE=S042P08
NODE=S042P08VALUE DOCUMENT ID TECN COMMENT

YOUR DATA −0.23±0.23±0.05−0.23±0.23±0.05−0.23±0.23±0.05−0.23±0.23±0.05 AAIJ 15Z LHCB pp at 7, 8 TeV

AIm
T in B0 → K∗(892)0 e+ e− (0.002 < q2 < 1.120 GeV2/c4)AIm
T in B0 → K∗(892)0 e+ e− (0.002 < q2 < 1.120 GeV2/c4)AIm
T in B0 → K∗(892)0 e+ e− (0.002 < q2 < 1.120 GeV2/c4)AIm
T in B0 → K∗(892)0 e+ e− (0.002 < q2 < 1.120 GeV2/c4)

NODE=S042P09
NODE=S042P09VALUE DOCUMENT ID TECN COMMENT

YOUR DATA 0.14±0.22±0.050.14±0.22±0.050.14±0.22±0.050.14±0.22±0.05 AAIJ 15Z LHCB pp at 7, 8 TeV

ARe
T in B0 → K∗(892)0 e+ e− (0.002 < q2 < 1.120 GeV2/c4)ARe
T in B0 → K∗(892)0 e+ e− (0.002 < q2 < 1.120 GeV2/c4)ARe
T in B0 → K∗(892)0 e+ e− (0.002 < q2 < 1.120 GeV2/c4)ARe
T in B0 → K∗(892)0 e+ e− (0.002 < q2 < 1.120 GeV2/c4)

NODE=S042P11
Related to AFB , FL by ARe

T
= (4/3) AFB / (1 − FL).

NODE=S042P11
NODE=S042P11VALUE DOCUMENT ID TECN COMMENT

YOUR DATA 0.10±0.18±0.050.10±0.18±0.050.10±0.18±0.050.10±0.18±0.05 AAIJ 15Z LHCB pp at 7, 8 TeV

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=56615AAIJ 15Z JHEP 1504 064 R. Aaij et al. (LHCb Collab.)
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

D−π+
)

/Γ
(

D∗−
s

K+
)

Γ34/Γ124Γ
(

D−π+
)

/Γ
(

D∗−
s

K+
)

Γ34/Γ124Γ
(

D−π+
)

/Γ
(

D∗−
s

K+
)

Γ34/Γ124Γ
(

D−π+
)

/Γ
(

D∗−
s

K+
)

Γ34/Γ124 NODE=S042C44
NODE=S042C44VALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA 1.29±0.05±0.07±0.041.29±0.05±0.07±0.041.29±0.05±0.07±0.041.29±0.05±0.07±0.04 AAIJ 15AC LHCB pp at 7, 8 TeV

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=56629AAIJ 15AC JHEP 1505 019 R. Aaij et al. (LHCb Collab.)

BOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONS NODE=MXXX046

(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)

B0
s = sb, B0

s = s b, similarly for B∗
s ’s NODE=MXXX046

NODE=S086

B0
s

I (JP ) = 0(0−)

I , J, P need confirmation. Quantum numbers shown are quark- NODE=S086
model predictions.

B0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOS

NODE=S086230

Γ
(

D∓
s

K±)

/Γ
(

D−
s

π+
)

Γ14/Γ10Γ
(

D∓
s

K±)

/Γ
(

D−
s

π+
)

Γ14/Γ10Γ
(

D∓
s

K±)

/Γ
(

D−
s

π+
)

Γ14/Γ10Γ
(

D∓
s

K±)

/Γ
(

D−
s

π+
)

Γ14/Γ10 NODE=S086R38
NODE=S086R38VALUE (units 10−2) DOCUMENT ID TECN COMMENT

7.55±0.24 OUR AVERAGE7.55±0.24 OUR AVERAGE7.55±0.24 OUR AVERAGE7.55±0.24 OUR AVERAGE NEW
[0.066 ± 0.008 OUR 2015 AVERAGE Scale factor = 1.6]

YOUR DATA 7.52±0.15±0.19 AAIJ 15AC LHCB pp at 7, 8 TeV

9.7 ±1.8 ±0.9 AALTONEN 09AQ CDF pp at 1.96 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
6.46±0.43±0.25 AAIJ 12AG LHCB Repl. by AAIJ 15AC

B0
s REFERENCESB0
s REFERENCESB0
s REFERENCESB0
s REFERENCES

NODE=S086

YOUR PAPER REFID=56629AAIJ 15AC JHEP 1505 019 R. Aaij et al. (LHCb Collab.)
REFID=54471AAIJ 12AG JHEP 1206 115 R. Aaij et al. (LHCb Collab.)
REFID=53063AALTONEN 09AQ PRL 103 191802 T. Aaltonen et al. (CDF Collab.)
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BOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONS NODE=MXXX046

(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)

B0
s = sb, B0

s = s b, similarly for B∗
s ’s NODE=MXXX046

NODE=S086

B0
s

I (JP ) = 0(0−)

I , J, P need confirmation. Quantum numbers shown are quark- NODE=S086
model predictions.

B0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOS

NODE=S086230

Γ
(

D∗∓
s

K±)

/Γ
(

D∗−
s

π+
)

Γ21/Γ20Γ
(

D∗∓
s

K±)

/Γ
(

D∗−
s

π+
)

Γ21/Γ20Γ
(

D∗∓
s

K±)

/Γ
(

D∗−
s

π+
)

Γ21/Γ20Γ
(

D∗∓
s

K±)

/Γ
(

D∗−
s

π+
)

Γ21/Γ20 NODE=S086P00
NODE=S086P00VALUE DOCUMENT ID TECN COMMENT

YOUR DATA
0.068±0.005+0.003

−0.002
0.068±0.005+0.003

−0.0020.068±0.005+0.003
−0.002

0.068±0.005+0.003
−0.002 AAIJ 15AD LHCB pp at 7, 8 TeV

B0
s REFERENCESB0
s REFERENCESB0
s REFERENCESB0
s REFERENCES

NODE=S086

YOUR PAPER REFID=56630AAIJ 15AD JHEP 1506 130 R. Aaij et al. (LHCb Collab.)
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BOTTOM BARYONSBOTTOM BARYONSBOTTOM BARYONSBOTTOM BARYONS NODE=BXXX045

(B = −1)(B = −1)(B = −1)(B = −1)

Λ0
b = ud b, Ξ 0

b = u s b, Ξ−
b

= d s b, Ω−
b

= s s b NODE=BXXX045

NODE=S040

Λ0
b

I (JP ) = 0(1
2
+) Status: ∗∗∗

In the quark model, a Λ
0
b is an isospin-0 ud b state. The lowest Λ

0
b NODE=S040

ought to have J
P = 1/2+. None of I, J, or P have actually been

measured.

PARTIAL BRANCHING FRACTIONS IN Λb → Λµ+µ−PARTIAL BRANCHING FRACTIONS IN Λb → Λµ+µ−PARTIAL BRANCHING FRACTIONS IN Λb → Λµ+µ−PARTIAL BRANCHING FRACTIONS IN Λb → Λµ+µ−
NODE=S040240

B(Λb → Λµ+µ−) (q2 < 2.0 GeV2/c4)B(Λb → Λµ+µ−) (q2 < 2.0 GeV2/c4)B(Λb → Λµ+µ−) (q2 < 2.0 GeV2/c4)B(Λb → Λµ+µ−) (q2 < 2.0 GeV2/c4) NODE=S040PB1
NODE=S040PB1VALUE (units 10−7) DOCUMENT ID TECN COMMENT

0.71±0.27 OUR AVERAGE0.71±0.27 OUR AVERAGE0.71±0.27 OUR AVERAGE0.71±0.27 OUR AVERAGE NEW
[(1 ± 1) × 10−7 OUR 2015 AVERAGE]

YOUR DATA 0.72+0.24
−0.22±0.14 1 AAIJ 15AE LHCB pp at 7, 8 TeV

0.15±2.01±0.05 AALTONEN 11AI CDF pp at 1.96 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.56±0.76±0.80 2 AAIJ 13AJ LHCB Repl. by AAIJ 15AE

1AAIJ 15AE measurement covers 0.1 < q2 < 2.0 GeV2/c4.YOUR NOTE NODE=S040PB1;LINKAGE=A
2Uses B(Λ0

b
→ J/ψΛ) = (6.2 ± 1.4) × 10−4.

NODE=S040PB1;LINKAGE=AA

B(Λb → Λµ+µ−) (2.0 < q2 < 4.3 GeV2/c4)B(Λb → Λµ+µ−) (2.0 < q2 < 4.3 GeV2/c4)B(Λb → Λµ+µ−) (2.0 < q2 < 4.3 GeV2/c4)B(Λb → Λµ+µ−) (2.0 < q2 < 4.3 GeV2/c4) NODE=S040PB2
NODE=S040PB2VALUE (units 10−7) DOCUMENT ID TECN COMMENT

0.28 +0.28
−0.21 OUR AVERAGE0.28 +0.28
−0.21 OUR AVERAGE0.28 +0.28
−0.21 OUR AVERAGE0.28 +0.28
−0.21 OUR AVERAGE

NEW
[(0.8 ± 0.6) × 10−7 OUR 2015 AVERAGE]

YOUR DATA 0.253+0.276
−0.207±0.046 1 AAIJ 15AE LHCB pp at 7, 8 TeV

1.8 ±1.7 ±0.6 AALTONEN 11AI CDF pp at 1.96 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.71 ±0.60 ±0.23 2 AAIJ 13AJ LHCB Repl. by AAIJ 15AE

1AAIJ 15AE measurement covers 2.0 < q2 < 4.0 GeV2/c4.YOUR NOTE NODE=S040PB2;LINKAGE=A
2Uses B(Λ0

b
→ J/ψΛ) = (6.2 ± 1.4) × 10−4.

NODE=S040PB2;LINKAGE=AA

B(Λb → Λµ+µ−) (4.0 < q2 < 6.0 GeV2/c4)B(Λb → Λµ+µ−) (4.0 < q2 < 6.0 GeV2/c4)B(Λb → Λµ+µ−) (4.0 < q2 < 6.0 GeV2/c4)B(Λb → Λµ+µ−) (4.0 < q2 < 6.0 GeV2/c4) NODE=S040PB9
NODE=S040PB9VALUE (units 10−7) DOCUMENT ID TECN COMMENT

YOUR DATA
0.04+0.18

−0.00±0.020.04+0.18
−0.00±0.020.04+0.18
−0.00±0.020.04+0.18
−0.00±0.02 AAIJ 15AE LHCB pp at 7, 8 TeV

B(Λb → Λµ+µ−) (1.0 < q2 < 6.0 GeV2/c4)B(Λb → Λµ+µ−) (1.0 < q2 < 6.0 GeV2/c4)B(Λb → Λµ+µ−) (1.0 < q2 < 6.0 GeV2/c4)B(Λb → Λµ+µ−) (1.0 < q2 < 6.0 GeV2/c4) NODE=S040PB7
NODE=S040PB7VALUE (units 10−7) DOCUMENT ID TECN COMMENT

0.47+0.31
−0.27 OUR AVERAGE0.47+0.31
−0.27 OUR AVERAGE0.47+0.31
−0.27 OUR AVERAGE0.47+0.31
−0.27 OUR AVERAGE

NEW
[(1.3 ± 2.1) × 10−7 OUR 2015 AVERAGE]

YOUR DATA 0.45+0.30
−0.25±0.10 1 AAIJ 15AE LHCB pp at 7 and 8 TeV

1.3 ±2.1 ±0.4 AALTONEN 11AI CDF pp at 1.96 TeV

1AAIJ 15AE measurement covers 1.1 < q2 < 6.0 GeV2/c4.YOUR NOTE NODE=S040PB7;LINKAGE=A

B(Λb → Λµ+µ−) (6.0 < q2 < 8.0 GeV2/c4)B(Λb → Λµ+µ−) (6.0 < q2 < 8.0 GeV2/c4)B(Λb → Λµ+µ−) (6.0 < q2 < 8.0 GeV2/c4)B(Λb → Λµ+µ−) (6.0 < q2 < 8.0 GeV2/c4) NODE=S040PB0
NODE=S040PB0VALUE (units 10−7) DOCUMENT ID TECN COMMENT

YOUR DATA
0.50+0.24

−0.22±0.100.50+0.24
−0.22±0.100.50+0.24
−0.22±0.100.50+0.24
−0.22±0.10 AAIJ 15AE LHCB pp at 7, 8 TeV
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B(Λb → Λµ+µ−) (10.09 < q2 < 12.86 GeV2/c4)B(Λb → Λµ+µ−) (10.09 < q2 < 12.86 GeV2/c4)B(Λb → Λµ+µ−) (10.09 < q2 < 12.86 GeV2/c4)B(Λb → Λµ+µ−) (10.09 < q2 < 12.86 GeV2/c4) NODE=S040PB4
NODE=S040PB4VALUE (units 10−7) DOCUMENT ID TECN COMMENT

0.83±0.20 OUR AVERAGE0.83±0.20 OUR AVERAGE0.83±0.20 OUR AVERAGE0.83±0.20 OUR AVERAGE NEW
[(1.8 ± 0.7) × 10−7 OUR 2015 AVERAGE]

YOUR DATA 0.75+0.15
−0.14

+0.15
−0.16

1 AAIJ 15AE LHCB pp at 7, 8 TeV

1.55±0.58±0.55 2 AAIJ 13AJ LHCB pp at 7 TeV

3.0 ±1.5 ±1.0 AALTONEN 11AI CDF pp at 1.96 TeV

1AAIJ 15AE measurement covers 11.0 < q2 < 12.5 GeV2/c4.YOUR NOTE NODE=S040PB4;LINKAGE=A
2Uses B(Λ0

b
→ J/ψΛ) = (6.2 ± 1.4) × 10−4.

NODE=S040PB4;LINKAGE=AA

B(Λb → Λµ+µ−) (14.18 < q2 < 16.0 GeV2/c4)B(Λb → Λµ+µ−) (14.18 < q2 < 16.0 GeV2/c4)B(Λb → Λµ+µ−) (14.18 < q2 < 16.0 GeV2/c4)B(Λb → Λµ+µ−) (14.18 < q2 < 16.0 GeV2/c4) NODE=S040PB5
NODE=S040PB5VALUE (units 10−7) DOCUMENT ID TECN COMMENT

1.16±0.26 OUR AVERAGE1.16±0.26 OUR AVERAGE1.16±0.26 OUR AVERAGE1.16±0.26 OUR AVERAGE NEW
[(1.3 ± 0.5) × 10−7 OUR 2015 AVERAGE]

YOUR DATA 1.12+0.19
−0.18±0.24 1 AAIJ 15AE LHCB pp at 7, 8 TeV

1.44±0.44±0.42 2 AAIJ 13AJ LHCB pp at 7 TeV

1.0 ±0.7 ±0.3 AALTONEN 11AI CDF pp at 1.96 TeV

1AAIJ 15AE measurement covers 15.0 < q2 < 16.0 GeV2/c4.YOUR NOTE NODE=S040PB5;LINKAGE=A
2Uses B(Λ0

b
→ J/ψΛ) = (6.2 ± 1.4) × 10−4.

NODE=S040PB5;LINKAGE=AA

B(Λb → Λµ+µ−) (16.0 < q2 GeV2/c4)B(Λb → Λµ+µ−) (16.0 < q2 GeV2/c4)B(Λb → Λµ+µ−) (16.0 < q2 GeV2/c4)B(Λb → Λµ+µ−) (16.0 < q2 GeV2/c4) NODE=S040PB6
NODE=S040PB6VALUE (units 10−7) DOCUMENT ID TECN COMMENT

1.40±0.28 OUR AVERAGE1.40±0.28 OUR AVERAGE1.40±0.28 OUR AVERAGE1.40±0.28 OUR AVERAGE NEW
[(5.2 ± 1.3) × 10−7 OUR 2015 AVERAGE]

YOUR DATA 1.22±0.14+0.25
−0.26

1 AAIJ 15AE LHCB pp at 7, 8 TeV

4.73±0.77±1.25 2,3 AAIJ 13AJ LHCB pp at 7 TeV

7.0 ±1.9 ±2.2 AALTONEN 11AI CDF pp at 1.96 TeV

1AAIJ 15AE measurement covers 16.0 < q2 < 18.0 GeV2/c4.YOUR NOTE NODE=S040PB6;LINKAGE=A
2Uses B(Λ0

b
→ J/ψΛ) = (6.2 ± 1.4) × 10−4.

NODE=S040PB6;LINKAGE=AA
3Requires 16.00 < q2 < 20.30 GeV2/c4. NODE=S040PB6;LINKAGE=AI

B(Λb → Λµ+µ−) (18.0 < q2 < 20.0 GeV2/c4)B(Λb → Λµ+µ−) (18.0 < q2 < 20.0 GeV2/c4)B(Λb → Λµ+µ−) (18.0 < q2 < 20.0 GeV2/c4)B(Λb → Λµ+µ−) (18.0 < q2 < 20.0 GeV2/c4) NODE=S040PBA
NODE=S040PBAVALUE (units 10−7) DOCUMENT ID TECN COMMENT

YOUR DATA 2.48±0.28±0.542.48±0.28±0.542.48±0.28±0.542.48±0.28±0.54 AAIJ 15AE LHCB pp at 7, 8 TeV

B(Λb → Λµ+µ−) (15.0 < q2 < 20.0 GeV2/c4)B(Λb → Λµ+µ−) (15.0 < q2 < 20.0 GeV2/c4)B(Λb → Λµ+µ−) (15.0 < q2 < 20.0 GeV2/c4)B(Λb → Λµ+µ−) (15.0 < q2 < 20.0 GeV2/c4) NODE=S040PBB
NODE=S040PBBVALUE (units 10−7) DOCUMENT ID TECN COMMENT

YOUR DATA 6.00±0.54±1.256.00±0.54±1.256.00±0.54±1.256.00±0.54±1.25 AAIJ 15AE LHCB pp at 7, 8 TeV

Λ0
b DECAY PARAMETERSΛ0
b DECAY PARAMETERSΛ0
b DECAY PARAMETERSΛ0
b DECAY PARAMETERS

NODE=S040250

See the note on “Baryon Decay Parameters” in the neutron Listings. NODE=S040250

Aℓ
FB(µµ) in Λb → Λµ+µ−Aℓ
FB(µµ) in Λb → Λµ+µ−Aℓ
FB(µµ) in Λb → Λµ+µ−Aℓ
FB(µµ) in Λb → Λµ+µ−

NODE=S040A02
NODE=S040A02VALUE DOCUMENT ID TECN COMMENT

YOUR DATA −0.05±0.09±0.03−0.05±0.09±0.03−0.05±0.09±0.03−0.05±0.09±0.03 1 AAIJ 15AE LHCB pp at 7, 8 TeV

1AAIJ 15AE measurement covers 15.0 < q2 < 20.0 GeV2/c4.YOUR NOTE NODE=S040A02;LINKAGE=A

Ah
FB(pπ) in Λb → Λ(pπ)µ+µ−Ah
FB(pπ) in Λb → Λ(pπ)µ+µ−Ah
FB(pπ) in Λb → Λ(pπ)µ+µ−Ah
FB(pπ) in Λb → Λ(pπ)µ+µ−

NODE=S040A03
NODE=S040A03VALUE DOCUMENT ID TECN COMMENT

YOUR DATA −0.29±0.07±0.03−0.29±0.07±0.03−0.29±0.07±0.03−0.29±0.07±0.03 1 AAIJ 15AE LHCB pp at 7, 8 TeV

1AAIJ 15AE measurement covers 15.0 < q2 < 20.0 GeV2/c4.YOUR NOTE NODE=S040A03;LINKAGE=A

fL(µµ) longitudinal polarization fraction in Λb → Λµ+µ−fL(µµ) longitudinal polarization fraction in Λb → Λµ+µ−fL(µµ) longitudinal polarization fraction in Λb → Λµ+µ−fL(µµ) longitudinal polarization fraction in Λb → Λµ+µ−
NODE=S040A04
NODE=S040A04VALUE DOCUMENT ID TECN COMMENT

YOUR DATA
0.61+0.11

−0.14±0.030.61+0.11
−0.14±0.030.61+0.11
−0.14±0.030.61+0.11
−0.14±0.03 1 AAIJ 15AE LHCB pp at 7, 8 TeV

1AAIJ 15AE measurement covers 15.0 < q2 < 20.0 GeV2/c4.YOUR NOTE NODE=S040A04;LINKAGE=A
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Λ0
b REFERENCESΛ0
b REFERENCESΛ0
b REFERENCESΛ0
b REFERENCES

NODE=S040

YOUR PAPER REFID=56631AAIJ 15AE JHEP 1506 115 R. Aaji et al. (LHCb Collab.)
REFID=55089AAIJ 13AJ PL B725 25 R. Aaij et al. (LHCb Collab.)
REFID=53836AALTONEN 11AI PRL 107 201802 T. Aaltonen et al. (CDF Collab.)



4/19/2016

Reference = AAIJ 15AF; JHEP 1507 166
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONS NODE=MXXX046

(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)

B0
s = sb, B0

s = s b, similarly for B∗
s ’s NODE=MXXX046

NODE=S086

B0
s

I (JP ) = 0(0−)

I , J, P need confirmation. Quantum numbers shown are quark- NODE=S086
model predictions.

B0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOS

NODE=S086230

Γ
(

K∗(892)0K∗(892)0
)

/Γtotal Γ100/ΓΓ
(

K∗(892)0K∗(892)0
)

/Γtotal Γ100/ΓΓ
(

K∗(892)0K∗(892)0
)

/Γtotal Γ100/ΓΓ
(

K∗(892)0K∗(892)0
)

/Γtotal Γ100/Γ NODE=S086R26
NODE=S086R26VALUE (units 10−5) CL% DOCUMENT ID TECN COMMENT

1.11±0.27 OUR AVERAGE1.11±0.27 OUR AVERAGE1.11±0.27 OUR AVERAGE1.11±0.27 OUR AVERAGE [(2.8 ± 0.7) × 10−5 OUR 2015 AVERAGE] NEW
YOUR DATA 1.11±0.26±0.061.11±0.26±0.061.11±0.26±0.061.11±0.26±0.06 1 AAIJ 15AF LHCB pp at 7 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
2.81±0.46±0.56 2 AAIJ 12F LHCB Repl. by AAIJ 15AF

<168.1 90 3 ABE 00C SLD e+ e− → Z

1AAIJ 15AF reports [Γ
(

B0
s
→ K∗(892)0K∗(892)0

)

/Γtotal] / [B(B0 → K∗(892)0φ)]
YOUR NOTE NODE=S086R26;LINKAGE=A

= 1.11 ± 0.22 ± 0.12 ± 0.06 which we multiply by our best value B(B0 → K∗(892)0φ)

= (1.00 ± 0.05)× 10−5. Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

2Uses B0 → J/ψK∗0 for normalization and assumes B(B0 → J/ψK∗0) B(J/ψ → NODE=S086R26;LINKAGE=AA
µ+µ−) B(K∗0 → K+π−) = (1.33 ± 0.06)× 10−3 and fs/fd = 0.253 ± 0.031. The
second quoted error is total uncertainty including the error of 0.34 on fs/fd .

3 ABE 00C assumes B(Z → bb)=(21.7 ± 0.1)% and the B fractions f
B0=f

B+=
NODE=S086R26;LINKAGE=KQ

(39.7+1.8
−2.2)% and fBs

=(10.5+1.8
−2.2)%.

POLARIZATION IN B0
s DECAYPOLARIZATION IN B0
s DECAYPOLARIZATION IN B0
s DECAYPOLARIZATION IN B0
s DECAY

NODE=S086233

In decays involving two vector mesons, one can distinguish among the NODE=S086233
states in which meson polarizations are both longitudinal (L), or both are

transverse and parallel (‖), or perpendicular (⊥) to each other with the
parameters ΓL/Γ, Γ⊥/Γ, and the relative phases φ‖ and φ⊥. See the

definitions in the note on “Polarization in B Decays” review in the B0

Particle Listings.

ΓL/Γ in B0
s → K∗0K∗0ΓL/Γ in B0
s → K∗0K∗0ΓL/Γ in B0
s → K∗0K∗0ΓL/Γ in B0
s → K∗0K∗0

NODE=S086P02
NODE=S086P02VALUE DOCUMENT ID TECN COMMENT

0.20 ±0.07 OUR AVERAGE0.20 ±0.07 OUR AVERAGE0.20 ±0.07 OUR AVERAGE0.20 ±0.07 OUR AVERAGE [0.31 ± 0.13 OUR 2015 AVERAGE] NEW
YOUR DATA 0.201±0.057±0.0400.201±0.057±0.0400.201±0.057±0.0400.201±0.057±0.040 1 AAIJ 15AF LHCB pp at 7 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.31 ±0.12 ±0.04 AAIJ 12F LHCB Repl. by AAIJ 15AF

1Measured in angular analysis, which takes into account S-wave contributions.YOUR NOTE NODE=S086P02;LINKAGE=A

Γ‖/Γ in B0
s → K∗(892)0K∗(892)0Γ‖/Γ in B0
s → K∗(892)0K∗(892)0Γ‖/Γ in B0
s → K∗(892)0K∗(892)0Γ‖/Γ in B0
s → K∗(892)0K∗(892)0

NODE=S086P17
NODE=S086P17VALUE DOCUMENT ID TECN COMMENT

YOUR DATA 0.215±0.046±0.0150.215±0.046±0.0150.215±0.046±0.0150.215±0.046±0.015 AAIJ 15AF LHCB pp at 7 TeV

Φ‖ in B0
s → K∗(892)0K∗(892)0Φ‖ in B0
s → K∗(892)0K∗(892)0Φ‖ in B0
s → K∗(892)0K∗(892)0Φ‖ in B0
s → K∗(892)0K∗(892)0

NODE=S086P18
NODE=S086P18VALUE DOCUMENT ID TECN COMMENT

YOUR DATA 5.31±0.24±0.145.31±0.24±0.145.31±0.24±0.145.31±0.24±0.14 AAIJ 15AF LHCB pp at 7 TeV

B0
s REFERENCESB0
s REFERENCESB0
s REFERENCESB0
s REFERENCES

NODE=S086

YOUR PAPER REFID=56639AAIJ 15AF JHEP 1507 166 R. Aaij et al. (LHCb Collab.)
REFID=54044AAIJ 12F PL B709 50 R. Aaij et al. (LHCb Collab.)
REFID=47762ABE 00C PR D62 071101 K. Abe et al. (SLD Collab.)
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Reference = AAIJ 15AG; JHEP 1508 005
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONS NODE=MXXX046

(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)

B0
s = sb, B0

s = s b, similarly for B∗
s ’s NODE=MXXX046

NODE=S086

B0
s

I (JP ) = 0(0−)

I , J, P need confirmation. Quantum numbers shown are quark- NODE=S086
model predictions.

B0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOS

NODE=S086230

Γ
(

D0 f0(980)
)

/Γtotal Γ41/ΓΓ
(

D0 f0(980)
)

/Γtotal Γ41/ΓΓ
(

D0 f0(980)
)

/Γtotal Γ41/ΓΓ
(

D0 f0(980)
)

/Γtotal Γ41/Γ NODE=S086P14
NODE=S086P14VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <3.1 × 10−6<3.1 × 10−6<3.1 × 10−6<3.1 × 10−6 90 AAIJ 15AG LHCB pp at 7, 8 TeV

B0
s REFERENCESB0
s REFERENCESB0
s REFERENCESB0
s REFERENCES

NODE=S086

YOUR PAPER REFID=56640AAIJ 15AG JHEP 1508 005 R. Aaij et al. (LHCb Collab.)
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Reference = AAIJ 15AH; JHEP 1509 006
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM BARYONSBOTTOM BARYONSBOTTOM BARYONSBOTTOM BARYONS NODE=BXXX045

(B = −1)(B = −1)(B = −1)(B = −1)

Λ0
b = ud b, Ξ 0

b = u s b, Ξ−
b

= d s b, Ω−
b

= s s b NODE=BXXX045

NODE=S040

Λ0
b

I (JP ) = 0(1
2
+) Status: ∗∗∗

In the quark model, a Λ
0
b is an isospin-0 ud b state. The lowest Λ

0
b NODE=S040

ought to have J
P = 1/2+. None of I, J, or P have actually been

measured.

Λ0
b BRANCHING RATIOSΛ0
b BRANCHING RATIOSΛ0
b BRANCHING RATIOSΛ0
b BRANCHING RATIOS

NODE=S040215

Γ
(

Λ0 η
)

/Γtotal Γ35/ΓΓ
(

Λ0 η
)

/Γtotal Γ35/ΓΓ
(

Λ0 η
)

/Γtotal Γ35/ΓΓ
(

Λ0 η
)

/Γtotal Γ35/Γ NODE=S040R32
NODE=S040R32VALUE (units 10−6) DOCUMENT ID TECN COMMENT

YOUR DATA
9+7
−5±19+7
−5±19+7
−5±19+7
−5±1 1 AAIJ 15AH LHCB pp at 7, 8 TeV

1AAIJ 15AH reports [Γ
(

Λ0
b

→ Λ0 η
)

/Γtotal] / [B(B0 → η′K0)] = 0.142+0.11
−0.08 which

YOUR NOTE NODE=S040R32;LINKAGE=A
we multiply by our best value B(B0 → η′K0) = (6.6 ± 0.4) × 10−5. Our first error
is their experiment’s error and our second error is the systematic error from using our
best value. The single uncertainty quoted with the original measurement combines in
quadrature statistical and systematic uncertainties.

Γ
(

Λ0 η′(958)
)

/Γtotal Γ36/ΓΓ
(

Λ0 η′(958)
)

/Γtotal Γ36/ΓΓ
(

Λ0 η′(958)
)

/Γtotal Γ36/ΓΓ
(

Λ0 η′(958)
)

/Γtotal Γ36/Γ NODE=S040R33
NODE=S040R33VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <3.1 × 10−6<3.1 × 10−6<3.1 × 10−6<3.1 × 10−6 90 1 AAIJ 15AH LHCB pp at 7, 8 TeV

1AAIJ 15AH reports [Γ
(

Λ0
b

→ Λ0 η′(958)
)

/Γtotal] / [B(B0 → η′K0)] < 0.047 which
YOUR NOTE NODE=S040R33;LINKAGE=A

we multiply by our best value B(B0 → η′K0) = 6.6 × 10−5.

Λ0
b REFERENCESΛ0
b REFERENCESΛ0
b REFERENCESΛ0
b REFERENCES

NODE=S040

YOUR PAPER REFID=56641AAIJ 15AH JHEP 1509 006 R. Aaij et al. (LHCb Collab.)



4/19/2016

Reference = AAIJ 15AL; JHEP 1506 131
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov



4/19/2016 16:27 Page 135

BOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONS NODE=MXXX046

(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)

B0
s = sb, B0

s = s b, similarly for B∗
s ’s NODE=MXXX046

NODE=S086

B0
s

I (JP ) = 0(0−)

I , J, P need confirmation. Quantum numbers shown are quark- NODE=S086
model predictions.

B0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOS

NODE=S086230

Γ
(

J/ψ(1S)K0
S

)

/Γtotal Γ47/ΓΓ
(

J/ψ(1S)K0
S

)

/Γtotal Γ47/ΓΓ
(

J/ψ(1S)K0
S

)

/Γtotal Γ47/ΓΓ
(

J/ψ(1S)K0
S

)

/Γtotal Γ47/Γ
NODE=S086R46
NODE=S086R46VALUE (units 10−5) DOCUMENT ID TECN COMMENT

1.88±0.12 OUR AVERAGE1.88±0.12 OUR AVERAGE1.88±0.12 OUR AVERAGE1.88±0.12 OUR AVERAGE NEW
[(1.87 ± 0.17) × 10−5 OUR 2015 AVERAGE]

YOUR DATA OCCUR=21.88±0.14±0.07 1 AAIJ 15AL LHCB pp at 7, 8 TeV

1.89±0.15±0.13 2 AAIJ 13AB LHCB pp at 7 TeV

1.8 ±0.4 ±0.1 3 AALTONEN 11A CDF pp at 1.96 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
1.88±0.24±0.13 4 AAIJ 12O LHCB Repl. by AAIJ 13AB

1AAIJ 15AL reports [Γ
(

B0
s
→ J/ψ(1S)K0

S

)

/Γtotal] / [B(B0 → J/ψ(1S)K0
S

)] = (4.31±
YOUR NOTE NODE=S086R46;LINKAGE=AJ

0.17 ± 0.12 ± 0.25)×10−2 which we multiply by our best value B(B0 → J/ψ(1S)K0
S

)

= (4.36 ± 0.16)× 10−4. Our first error is their experiment’s error and our second error
is the systematic error from using our best value.

2AAIJ 13AB reports (1.97 ± 0.14 ± 0.07 ± 0.15 ± 0.08) × 10−5 from a measurement NODE=S086R46;LINKAGE=A
of [Γ

(

B0
s
→ J/ψ(1S)K0

S

)

/Γtotal] / [B(B0 → J/ψ(1S)K0)] × [Γ
(

b → B0
s

)

/Γ
(

b →
B0)

] assuming B(B0 → J/ψ(1S)K0) = (8.98 ± 0.35) × 10−4,Γ
(

b → B0
s

)

/Γ
(

b →
B0)

= 0.256 ± 0.020, which we rescale to our best values B(B0 → J/ψ(1S)K0) =

(8.73 ± 0.32) × 10−4, Γ
(

b → B0
s

)

/Γ
(

b → B0)

= 0.260 ± 0.015. Our first error is

their experiment’s error and our second error is the systematic error from using our best
values.

3AALTONEN 11A reports [Γ
(

B0
s
→ J/ψ(1S)K0

S

)

/Γtotal] × [B(b → B0
s
)] / [B(b →

NODE=S086R46;LINKAGE=AA
B0)] / [B(B0 → J/ψ(1S)K0

S
)] = (1.09 ± 0.19 ± 0.11) × 10−2 which we multiply

or divide by our best values B(b → B0
s
) = (10.5 ± 0.5) × 10−2, B(b → B0) =

(40.5 ± 0.6) × 10−2, B(B0 → J/ψ(1S)K0
S

) = 1/2 × B(B0 → J/ψ(1S)K0) = 1/2

× (8.73 ± 0.32) × 10−4. Our firs t error is their experiment’s error and our second
error is the systematic error from using our best values.

4AAIJ 12O reports (1.83 ± 0.21 ± 0.10 ± 0.14 ± 0.07) × 10−5 from a measurement of NODE=S086R46;LINKAGE=AI
[Γ

(

B0
s

→ J/ψ(1S)K0
S

)

/Γtotal] / [B(B0 → J/ψ(1S)K0)] × [Γ
(

b → B0
s

)

/Γ
(

b →
B0)

] assuming B(B0 → J/ψ(1S)K0) = (8.71 ± 0.32) × 10−4,Γ
(

b → B0
s

)

/Γ
(

b →
B0)

= 0.267+0.021
−0.02 , which we rescale to our best values B(B0 → J/ψ(1S)K0) =

(8.73 ± 0.32) × 10−4, Γ
(

b → B0
s

)

/Γ
(

b → B0)

= 0.260 ± 0.015. Our first error is

their experiment’s error and our second error is the systematic error from using our best
values.

CP VIOLATION PARAMETERS in B0
s

CP VIOLATION PARAMETERS in B0
sCP VIOLATION PARAMETERS in B0
s

CP VIOLATION PARAMETERS in B0
s NODE=S086240

A, CP violation parameterA, CP violation parameterA, CP violation parameterA, CP violation parameter NODE=S086JKA

A = −2 Re(λ) / (1 +
∣

∣λ
∣

∣

2) NODE=S086JKA
NODE=S086JKAVALUE DOCUMENT ID TECN COMMENT

YOUR DATA
0.49+0.77

−0.65±0.060.49+0.77
−0.65±0.060.49+0.77
−0.65±0.060.49+0.77
−0.65±0.06 1 AAIJ 15AL LHCB pp at 7, 8 TeV

1Measured in B0
s
→ J/ψK0

S
decays.

YOUR NOTE NODE=S086JKA;LINKAGE=A
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C, CP violation parameterC, CP violation parameterC, CP violation parameterC, CP violation parameter NODE=S086JKC
C = (1 −

∣

∣λ
∣

∣

2) / (1 +
∣

∣λ
∣

∣

2) NODE=S086JKC
NODE=S086JKCVALUE DOCUMENT ID TECN COMMENT

YOUR DATA −0.28±0.41±0.08−0.28±0.41±0.08−0.28±0.41±0.08−0.28±0.41±0.08 1 AAIJ 15AL LHCB pp at 7, 8 TeV

1Measured in B0
s
→ J/ψK0

S
decays.

YOUR NOTE NODE=S086JKC;LINKAGE=A

S, CP violation parameterS, CP violation parameterS, CP violation parameterS, CP violation parameter NODE=S086JKS
S = −2 Im(λ) / (1 +

∣

∣λ
∣

∣

2) NODE=S086JKS
NODE=S086JKSVALUE DOCUMENT ID TECN COMMENT

YOUR DATA −0.08±0.40±0.08−0.08±0.40±0.08−0.08±0.40±0.08−0.08±0.40±0.08 1 AAIJ 15AL LHCB pp at 7, 8 TeV

1Measured in B0
s
→ J/ψK0

S
decays.

YOUR NOTE NODE=S086JKS;LINKAGE=A

B0
s REFERENCESB0
s REFERENCESB0
s REFERENCESB0
s REFERENCES

NODE=S086

YOUR PAPER REFID=56705AAIJ 15AL JHEP 1506 131 R. Aaji et al. (LHCb Collab.)
REFID=55063AAIJ 13AB NP B873 275 R. Aaij et al. (LHCb Collab.)
REFID=54188AAIJ 12O PL B713 172 R. Aaij et al. (LHCb Collab.)
REFID=53675AALTONEN 11A PR D83 052012 T. Aaltonen et al. (CDF Collab.)
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BOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONS NODE=MXXX046

(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)

B0
s = sb, B0

s = s b, similarly for B∗
s ’s NODE=MXXX046

NODE=S086

B0
s

I (JP ) = 0(0−)

I , J, P need confirmation. Quantum numbers shown are quark- NODE=S086
model predictions.

B0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOS

NODE=S086230

Γ
(

φ(1020)µ+µ−)

/Γ
(

J/ψ(1S)φ
)

Γ111/Γ44Γ
(

φ(1020)µ+µ−)

/Γ
(

J/ψ(1S)φ
)

Γ111/Γ44Γ
(

φ(1020)µ+µ−)

/Γ
(

J/ψ(1S)φ
)

Γ111/Γ44Γ
(

φ(1020)µ+µ−)

/Γ
(

J/ψ(1S)φ
)

Γ111/Γ44 NODE=S086R51
NODE=S086R51VALUE (units 10−3) CL% DOCUMENT ID TECN COMMENT

0.76 ±0.09 OUR AVERAGE0.76 ±0.09 OUR AVERAGE0.76 ±0.09 OUR AVERAGE0.76 ±0.09 OUR AVERAGE Error includes scale factor of 1.9. [(0.71 ± 0.13) × 10−3
NEW

OUR 2015 AVERAGE Scale factor = 2.2]

YOUR DATA 0.741+0.042
−0.040±0.029 AAIJ 15AQ LHCB pp at 7, 8 TeV

1.13 ±0.19 ±0.07 AALTONEN 11AI CDF pp at 1.96 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.674+0.061
−0.056±0.016 1 AAIJ 13X LHCB Repl. by AAIJ 15AQ

1.11 ±0.25 ±0.09 AALTONEN 11L CDF Repl. by AALTONEN 11AI

< 2.3 90 AALTONEN 09B CDF Repl. by AALTONEN 11L

1Replaced by AAIJ 15AQ. NODE=S086R51;LINKAGE=A

POLARIZATION IN B0
s DECAYPOLARIZATION IN B0
s DECAYPOLARIZATION IN B0
s DECAYPOLARIZATION IN B0
s DECAY

NODE=S086233

In decays involving two vector mesons, one can distinguish among the NODE=S086233
states in which meson polarizations are both longitudinal (L), or both are
transverse and parallel (‖), or perpendicular (⊥) to each other with the
parameters ΓL/Γ, Γ⊥/Γ, and the relative phases φ‖ and φ⊥. See the

definitions in the note on “Polarization in B Decays” review in the B0

Particle Listings.

FL(B0
s → φµ+µ−) (0.10 < q2 < 2.00 GeV2/c4)FL(B0
s → φµ+µ−) (0.10 < q2 < 2.00 GeV2/c4)FL(B0
s → φµ+µ−) (0.10 < q2 < 2.00 GeV2/c4)FL(B0
s → φµ+µ−) (0.10 < q2 < 2.00 GeV2/c4)

NODE=S086FL1
NODE=S086FL1VALUE DOCUMENT ID TECN COMMENT

0.20+0.08
−0.09 OUR AVERAGE0.20+0.08
−0.09 OUR AVERAGE0.20+0.08
−0.09 OUR AVERAGE0.20+0.08
−0.09 OUR AVERAGE [0.37 ± 0.19 OUR 2015 AVERAGE]

NEW
YOUR DATA

0.20+0.08
−0.09±0.020.20+0.08
−0.09±0.020.20+0.08
−0.09±0.020.20+0.08
−0.09±0.02 AAIJ 15AQ LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.37+0.19
−0.17±0.07 AAIJ 13X LHCB Repl. by AAIJ 15AQ

FL(B0
s → φµ+µ−) (2.00 < q2 < 5.0 GeV2/c4)FL(B0
s → φµ+µ−) (2.00 < q2 < 5.0 GeV2/c4)FL(B0
s → φµ+µ−) (2.00 < q2 < 5.0 GeV2/c4)FL(B0
s → φµ+µ−) (2.00 < q2 < 5.0 GeV2/c4)

NODE=S086FL2
NODE=S086FL2VALUE DOCUMENT ID TECN COMMENT

0.68+0.16
−0.13 OUR AVERAGE0.68+0.16
−0.13 OUR AVERAGE0.68+0.16
−0.13 OUR AVERAGE0.68+0.16
−0.13 OUR AVERAGE [0.53 ± 0.26 OUR 2015 AVERAGE]

NEW
YOUR DATA

0.68+0.16
−0.13±0.030.68+0.16
−0.13±0.030.68+0.16
−0.13±0.030.68+0.16
−0.13±0.03 AAIJ 15AQ LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.53+0.25
−0.23±0.10 AAIJ 13X LHCB Repl. by AAIJ 15AQ

FL(B0
s → φµ+µ−) (5.0 < q2 < 8.0 GeV2/c4)FL(B0
s → φµ+µ−) (5.0 < q2 < 8.0 GeV2/c4)FL(B0
s → φµ+µ−) (5.0 < q2 < 8.0 GeV2/c4)FL(B0
s → φµ+µ−) (5.0 < q2 < 8.0 GeV2/c4)

NODE=S086FL3
NODE=S086FL3VALUE DOCUMENT ID TECN COMMENT

YOUR DATA 0.54 +-0.10-0.09 +-0.02 AAIJ 15AQ LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.81+0.11
−0.13±0.05 AAIJ 13X LHCB Repl. by AAIJ 15AQ
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FL(B0
s → φµ+µ−) (11.0 < q2 < 12.5 GeV2/c4)FL(B0
s → φµ+µ−) (11.0 < q2 < 12.5 GeV2/c4)FL(B0
s → φµ+µ−) (11.0 < q2 < 12.5 GeV2/c4)FL(B0
s → φµ+µ−) (11.0 < q2 < 12.5 GeV2/c4)

NODE=S086FL4
NODE=S086FL4VALUE DOCUMENT ID TECN COMMENT

0.29±0.12 OUR AVERAGE0.29±0.12 OUR AVERAGE0.29±0.12 OUR AVERAGE0.29±0.12 OUR AVERAGE [0.33+0.15
−0.13 OUR 2015 AVERAGE]

NEW
YOUR DATA 0.29±0.11±0.040.29±0.11±0.040.29±0.11±0.040.29±0.11±0.04 AAIJ 15AQ LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.33+0.14
−0.12±0.06 AAIJ 13X LHCB Repl. by AAIJ 15AQ

FL(B0
s → φµ+µ−) (15.0< q2 < 17.0 GeV2/c4)FL(B0
s → φµ+µ−) (15.0< q2 < 17.0 GeV2/c4)FL(B0
s → φµ+µ−) (15.0< q2 < 17.0 GeV2/c4)FL(B0
s → φµ+µ−) (15.0< q2 < 17.0 GeV2/c4)

NODE=S086FL5
NODE=S086FL5VALUE DOCUMENT ID TECN COMMENT

0.23+0.09
−0.08 OUR AVERAGE0.23+0.09
−0.08 OUR AVERAGE0.23+0.09
−0.08 OUR AVERAGE0.23+0.09
−0.08 OUR AVERAGE [0.34 ± 0.19 OUR 2015 AVERAGE]

NEW
YOUR DATA

0.23+0.09
−0.08±0.020.23+0.09
−0.08±0.020.23+0.09
−0.08±0.020.23+0.09
−0.08±0.02 AAIJ 15AQ LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.34+0.18
−0.17±0.07 AAIJ 13X LHCB Repl. by AAIJ 15AQ

FL(B0
s → φµ+µ−) (17.0 < q2 < 19.0 GeV2/c4)FL(B0
s → φµ+µ−) (17.0 < q2 < 19.0 GeV2/c4)FL(B0
s → φµ+µ−) (17.0 < q2 < 19.0 GeV2/c4)FL(B0
s → φµ+µ−) (17.0 < q2 < 19.0 GeV2/c4)

NODE=S086FL6
NODE=S086FL6VALUE DOCUMENT ID TECN COMMENT

0.40+0.13
−0.15 OUR AVERAGE0.40+0.13
−0.15 OUR AVERAGE0.40+0.13
−0.15 OUR AVERAGE0.40+0.13
−0.15 OUR AVERAGE [0.16+0.18

−0.12 OUR 2015 AVERAGE]
NEW

YOUR DATA
0.40+0.13

−0.15±0.020.40+0.13
−0.15±0.020.40+0.13
−0.15±0.020.40+0.13
−0.15±0.02 AAIJ 15AQ LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.16+0.17
−0.10±0.07 AAIJ 13X LHCB Repl. by AAIJ 15AQ

FL(B0
s → φµ+µ−) (1.00 < q2 < 6.00 GeV2/c4)FL(B0
s → φµ+µ−) (1.00 < q2 < 6.00 GeV2/c4)FL(B0
s → φµ+µ−) (1.00 < q2 < 6.00 GeV2/c4)FL(B0
s → φµ+µ−) (1.00 < q2 < 6.00 GeV2/c4)

NODE=S086FL7
NODE=S086FL7VALUE DOCUMENT ID TECN COMMENT

0.63±0.09 OUR AVERAGE0.63±0.09 OUR AVERAGE0.63±0.09 OUR AVERAGE0.63±0.09 OUR AVERAGE [0.56 ± 0.19 OUR 2015 AVERAGE] NEW
YOUR DATA

0.63+0.09
−0.09±0.030.63+0.09
−0.09±0.030.63+0.09
−0.09±0.030.63+0.09
−0.09±0.03 AAIJ 15AQ LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.56+0.17
−0.16±0.09 AAIJ 13X LHCB Repl. by AAIJ 15AQ

PARTIAL BRANCHING FRACTIONS IN Bs → φℓ+ ℓ−PARTIAL BRANCHING FRACTIONS IN Bs → φℓ+ ℓ−PARTIAL BRANCHING FRACTIONS IN Bs → φℓ+ ℓ−PARTIAL BRANCHING FRACTIONS IN Bs → φℓ+ ℓ− NODE=S086245

B(Bs → φℓ+ ℓ−) (0.1 < q2 < 2.0 GeV2/c4)B(Bs → φℓ+ ℓ−) (0.1 < q2 < 2.0 GeV2/c4)B(Bs → φℓ+ ℓ−) (0.1 < q2 < 2.0 GeV2/c4)B(Bs → φℓ+ ℓ−) (0.1 < q2 < 2.0 GeV2/c4) NODE=S086PB1
NODE=S086PB1VALUE (units 10−7) DOCUMENT ID TECN COMMENT

1.14 ±0.16 OUR AVERAGE1.14 ±0.16 OUR AVERAGE1.14 ±0.16 OUR AVERAGE1.14 ±0.16 OUR AVERAGE NEW
[(0.95 ± 0.22) × 10−7 OUR 2015 AVERAGE]

YOUR DATA 1.11 +0.14
−0.13 ±0.09 1 AAIJ 15AQ LHCB pp at 7, 8 TeV

2.78 ±0.95 ±0.89 AALTONEN 11AI CDF pp at 1.96 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.897+0.207
−0.186±0.097 AAIJ 13X LHCB Repl. by AAIJ 15AQ

1Measured in B0
s
→ φµ+µ− decays.

YOUR NOTE NODE=S086PB1;LINKAGE=A

B(Bs → φℓ+ ℓ−) (2.0 < q2 < 5.0 GeV2/c4)B(Bs → φℓ+ ℓ−) (2.0 < q2 < 5.0 GeV2/c4)B(Bs → φℓ+ ℓ−) (2.0 < q2 < 5.0 GeV2/c4)B(Bs → φℓ+ ℓ−) (2.0 < q2 < 5.0 GeV2/c4) NODE=S086PB2
NODE=S086PB2VALUE (units 10−7) DOCUMENT ID TECN COMMENT

0.77 ±0.13 OUR AVERAGE0.77 ±0.13 OUR AVERAGE0.77 ±0.13 OUR AVERAGE0.77 ±0.13 OUR AVERAGE [(0.53+0.18
−0.16) × 10−7 OUR 2015 AVERAGE]

NEW
YOUR DATA 0.77 ±0.12 ±0.060.77 ±0.12 ±0.060.77 ±0.12 ±0.060.77 ±0.12 ±0.06 1 AAIJ 15AQ LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.529+0.182
−0.159±0.057 AAIJ 13X LHCB Repl. by AAIJ 15AQ

0.58 ±0.55 ±0.19 2 AALTONEN 11AI CDF pp at 1.96 TeV

1Measured in B0
s
→ φµ+µ− decays.

YOUR NOTE NODE=S086PB2;LINKAGE=B
2Measured in 2<q2 <4.3 GeV2/c4. NODE=S086PB2;LINKAGE=A
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B(Bs → φℓ+ ℓ−) (5.0 < q2 < 8.0 GeV2/c4)B(Bs → φℓ+ ℓ−) (5.0 < q2 < 8.0 GeV2/c4)B(Bs → φℓ+ ℓ−) (5.0 < q2 < 8.0 GeV2/c4)B(Bs → φℓ+ ℓ−) (5.0 < q2 < 8.0 GeV2/c4) NODE=S086PB3
NODE=S086PB3VALUE (units 10−7) DOCUMENT ID TECN COMMENT

0.96±0.15 OUR AVERAGE0.96±0.15 OUR AVERAGE0.96±0.15 OUR AVERAGE0.96±0.15 OUR AVERAGE [(1.38 ± 0.27) × 10−7 OUR 2015 AVERAGE] NEW
YOUR DATA 0.96±0.13±0.080.96±0.13±0.080.96±0.13±0.080.96±0.13±0.08 1 AAIJ 15AQ LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

1.38+0.25
−0.23±0.14 AAIJ 13X LHCB Repl. by AAIJ 15AQ

1.34±0.83±0.43 2 AALTONEN 11AI CDF pp at 1.96 TeV

1Measured in B0
s
→ φµ+µ− decays.

YOUR NOTE NODE=S086PB3;LINKAGE=B
2Measured in 4.3<q2 <8.68 GeV2/c4. NODE=S086PB3;LINKAGE=A

B(Bs → φℓ+ ℓ−) (11.0 < q2 < 12.5 GeV2/c4)B(Bs → φℓ+ ℓ−) (11.0 < q2 < 12.5 GeV2/c4)B(Bs → φℓ+ ℓ−) (11.0 < q2 < 12.5 GeV2/c4)B(Bs → φℓ+ ℓ−) (11.0 < q2 < 12.5 GeV2/c4) NODE=S086PB4
NODE=S086PB4VALUE (units 10−7) DOCUMENT ID TECN COMMENT

0.71±0.12 OUR AVERAGE0.71±0.12 OUR AVERAGE0.71±0.12 OUR AVERAGE0.71±0.12 OUR AVERAGE [(1.24 ± 0.25) × 10−7 OUR 2015 AVERAGE] NEW
YOUR DATA 0.71±0.10±0.060.71±0.10±0.060.71±0.10±0.060.71±0.10±0.06 1 AAIJ 15AQ LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

1.18+0.22
−0.21±0.14 AAIJ 13X LHCB Repl. by AAIJ 15AQ

2.98±0.95±0.95 2 AALTONEN 11AI CDF pp at 1.96 TeV

1Measured in B0
s
→ φµ+µ− decays.

YOUR NOTE NODE=S086PB4;LINKAGE=B
2Measured in 10.9<q2 <12.86 GeV2/c4. NODE=S086PB4;LINKAGE=A

B(Bs → φℓ+ ℓ−) (15.0 < q2 < 17.0 GeV2/c4)B(Bs → φℓ+ ℓ−) (15.0 < q2 < 17.0 GeV2/c4)B(Bs → φℓ+ ℓ−) (15.0 < q2 < 17.0 GeV2/c4)B(Bs → φℓ+ ℓ−) (15.0 < q2 < 17.0 GeV2/c4) NODE=S086PB5
NODE=S086PB5VALUE (units 10−7) DOCUMENT ID TECN COMMENT

0.90 ±0.13 OUR AVERAGE0.90 ±0.13 OUR AVERAGE0.90 ±0.13 OUR AVERAGE0.90 ±0.13 OUR AVERAGE [(0.81 ± 0.19) × 10−7 OUR 2015 AVERAGE] NEW
YOUR DATA 0.90 ±0.11 ±0.070.90 ±0.11 ±0.070.90 ±0.11 ±0.070.90 ±0.11 ±0.07 1 AAIJ 15AQ LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.760+0.189
−0.169±0.087 AAIJ 13X LHCB Repl. by AAIJ 15AQ

1.86 ±0.66 ±0.59 2 AALTONEN 11AI CDF pp at 1.96 TeV

1Measured in B0
s
→ φµ+µ− decays.

YOUR NOTE NODE=S086PB5;LINKAGE=B
2Measured in 14.18<q2 <16 GeV2/c4. NODE=S086PB5;LINKAGE=A

B(Bs → φℓ+ ℓ−) (17.0 < q2 < 19.0 GeV2/c4)B(Bs → φℓ+ ℓ−) (17.0 < q2 < 19.0 GeV2/c4)B(Bs → φℓ+ ℓ−) (17.0 < q2 < 19.0 GeV2/c4)B(Bs → φℓ+ ℓ−) (17.0 < q2 < 19.0 GeV2/c4) NODE=S086PB6
NODE=S086PB6VALUE (units 10−7) DOCUMENT ID TECN COMMENT

0.79±0.13 OUR AVERAGE0.79±0.13 OUR AVERAGE0.79±0.13 OUR AVERAGE0.79±0.13 OUR AVERAGE [(1.13 ± 0.24) × 10−7 OUR 2015 AVERAGE] NEW
YOUR DATA 0.79±0.11±0.070.79±0.11±0.070.79±0.11±0.070.79±0.11±0.07 1 AAIJ 15AQ LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

1.06+0.23
−0.21±0.12 AAIJ 13X LHCB Repl. by AAIJ 15AQ

2.32±0.76±0.74 2 AALTONEN 11AI CDF pp at 1.96 TeV

1Measured in B0
s
→ φµ+µ− decays.

YOUR NOTE NODE=S086PB6;LINKAGE=B
2Measured in 16<q2 <19 GeV2/c4. NODE=S086PB6;LINKAGE=A

B(Bs → φℓ+ ℓ−) (1.0 < q2 < 6.0 GeV2/c4)B(Bs → φℓ+ ℓ−) (1.0 < q2 < 6.0 GeV2/c4)B(Bs → φℓ+ ℓ−) (1.0 < q2 < 6.0 GeV2/c4)B(Bs → φℓ+ ℓ−) (1.0 < q2 < 6.0 GeV2/c4) NODE=S086PB7
NODE=S086PB7VALUE (units 10−7) DOCUMENT ID TECN COMMENT

1.28±0.18 OUR AVERAGE1.28±0.18 OUR AVERAGE1.28±0.18 OUR AVERAGE1.28±0.18 OUR AVERAGE NEW
[(1.14 ± 0.26) × 10−7 OUR 2015 AVERAGE]

YOUR DATA 1.29±0.16±0.10 1 AAIJ 15AQ LHCB pp at 7, 8 TeV

1.14±0.79±0.36 AALTONEN 11AI CDF pp at 1.96 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

1.14+0.25
−0.23±0.13 AAIJ 13X LHCB Repl. by AAIJ 15AQ

1Measured in B0
s
→ φµ+µ− decays.

YOUR NOTE NODE=S086PB7;LINKAGE=A

B0
s REFERENCESB0
s REFERENCESB0
s REFERENCESB0
s REFERENCES

NODE=S086

YOUR PAPER REFID=56854AAIJ 15AQ JHEP 1509 179 R. Aaij et al. (LHCb Collab.)
REFID=55040AAIJ 13X JHEP 1307 084 R. Aaij et al. (LHCb Collab.)
REFID=53836AALTONEN 11AI PRL 107 201802 T. Aaltonen et al. (CDF Collab.)
REFID=16443AALTONEN 11L PRL 106 161801 T. Aaltonen et al. (CDF Collab.)
REFID=52686AALTONEN 09B PR D79 011104 T. Aaltonen et al. (CDF Collab.)
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Normally we send all verifications for one experiment to
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REPLY
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Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S041

B± I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S041
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

B+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOS NODE=S041215

Γ
(

π+µ+µ−)

/Γtotal Γ512/ΓΓ
(

π+µ+µ−)

/Γtotal Γ512/ΓΓ
(

π+µ+µ−)

/Γtotal Γ512/ΓΓ
(

π+µ+µ−)

/Γtotal Γ512/Γ NODE=S041R55
Test for ∆B=1 weak neutral current. Allowed by higher-order electroweak interactions. NODE=S041R55

NODE=S041R55VALUE (units 10−8) CL% DOCUMENT ID TECN COMMENT

YOUR DATA 1.79±0.22±0.051.79±0.22±0.051.79±0.22±0.051.79±0.22±0.05 1 AAIJ 15AR LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
< 5.5 90 2 LEES 13M BABR e+ e− → Υ(4S)

< 6.9 90 2 WEI 08A BELL e+ e− → Υ(4S)

<28 90 2 AUBERT 07AG BABR e+ e− → Υ(4S)

1AAIJ 15AR reports (1.83 ± 0.24 ± 0.05) × 10−8 from a measurement of [Γ
(

B+ →YOUR NOTE NODE=S041R55;LINKAGE=B
π+µ+µ−

)

/Γtotal] / [B(B+ → J/ψ(1S)K+)] / [B(J/ψ(1S) → µ+µ−)] assuming

B(B+ → J/ψ(1S)K+) = (1.05 ± 0.05) × 10−3,B(J/ψ(1S) → µ+µ−) = (5.961 ±
0.033)×10−2, which we rescale to our best values B(B+ → J/ψ(1S)K+) = (1.026 ±
0.031) × 10−3, B(J/ψ(1S) → µ+µ−) = (5.961 ± 0.033) × 10−2. Our first error is
their experiment’s error and our second error is the systematic error from using our best
values.

2Assumes equal production of B+ and B0 at the Υ(4S). NODE=S041R55;LINKAGE=EP

CP VIOLATIONCP VIOLATIONCP VIOLATIONCP VIOLATION NODE=S041220

ACP is defined as NODE=S041220

B(B− →f )−B(B+ →f )

B(B− →f )+B(B+ →f )
,

the CP-violation charge asymmetry of exclusive B− and B+ decay.

ACP (B+ → π+µ+µ−)ACP (B+ → π+µ+µ−)ACP (B+ → π+µ+µ−)ACP (B+ → π+µ+µ−) NODE=S041CU8
NODE=S041CU8VALUE DOCUMENT ID TECN COMMENT

YOUR DATA −0.11±0.12±0.01−0.11±0.12±0.01−0.11±0.12±0.01−0.11±0.12±0.01 AAIJ 15AR LHCB pp at 7, 8 TeV

PARTIAL BRANCHING FRACTIONSPARTIAL BRANCHING FRACTIONSPARTIAL BRANCHING FRACTIONSPARTIAL BRANCHING FRACTIONS NODE=S041240

B(B+ → π+µ+µ−)/B(B+ → K+µ+µ−) (1.00 < q2 < 6.00 GeV2/c4)B(B+ → π+µ+µ−)/B(B+ → K+µ+µ−) (1.00 < q2 < 6.00 GeV2/c4)B(B+ → π+µ+µ−)/B(B+ → K+µ+µ−) (1.00 < q2 < 6.00 GeV2/c4)B(B+ → π+µ+µ−)/B(B+ → K+µ+µ−) (1.00 < q2 < 6.00 GeV2/c4) NODE=S041PBW
NODE=S041PBWVALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA 3.8±0.9±0.13.8±0.9±0.13.8±0.9±0.13.8±0.9±0.1 AAIJ 15AR LHCB pp at 7, 8 TeV

B(B+ → π+µ+µ−) (1.00 < q2 < 6.00 GeV2/c4)B(B+ → π+µ+µ−) (1.00 < q2 < 6.00 GeV2/c4)B(B+ → π+µ+µ−) (1.00 < q2 < 6.00 GeV2/c4)B(B+ → π+µ+µ−) (1.00 < q2 < 6.00 GeV2/c4) NODE=S041PBY
NODE=S041PBYVALUE (units 10−9) DOCUMENT ID TECN COMMENT

YOUR DATA
4.55+1.05

−1.00±0.154.55+1.05
−1.00±0.154.55+1.05
−1.00±0.154.55+1.05
−1.00±0.15 AAIJ 15AR LHCB pp at 7, 8 TeV

B(B+ → π+µ+µ−) (15.00 < q2 < 22.00 GeV2/c4)B(B+ → π+µ+µ−) (15.00 < q2 < 22.00 GeV2/c4)B(B+ → π+µ+µ−) (15.00 < q2 < 22.00 GeV2/c4)B(B+ → π+µ+µ−) (15.00 < q2 < 22.00 GeV2/c4) NODE=S041PBZ
NODE=S041PBZVALUE (units 10−9) DOCUMENT ID TECN COMMENT

YOUR DATA
3.29+0.84

−0.70±0.073.29+0.84
−0.70±0.073.29+0.84
−0.70±0.073.29+0.84
−0.70±0.07 AAIJ 15AR LHCB pp at 7, 8 TeV
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B(B+ → π+µ+µ−)/B(B+ → K+µ+µ−) (15.0 < q2 < 22.0 GeV2/c4)B(B+ → π+µ+µ−)/B(B+ → K+µ+µ−) (15.0 < q2 < 22.0 GeV2/c4)B(B+ → π+µ+µ−)/B(B+ → K+µ+µ−) (15.0 < q2 < 22.0 GeV2/c4)B(B+ → π+µ+µ−)/B(B+ → K+µ+µ−) (15.0 < q2 < 22.0 GeV2/c4) NODE=S041PBX
NODE=S041PBXVALUE (units 10−2) DOCUMENT ID TECN COMMENT

YOUR DATA 3.7±0.8±0.13.7±0.8±0.13.7±0.8±0.13.7±0.8±0.1 AAIJ 15AR LHCB pp at 7, 8 TeV

B± REFERENCESB± REFERENCESB± REFERENCESB± REFERENCES NODE=S041

YOUR PAPER REFID=56856AAIJ 15AR JHEP 1510 034 R. Aaij et al. (LHCb Collab.)
REFID=55178LEES 13M PR D88 032012 J.P. Lees et al. (BABAR Collab.)
REFID=52409WEI 08A PR D78 011101 J.-T. Wei et al. (BELLE Collab.)
REFID=51862AUBERT 07AG PRL 99 051801 B. Aubert et al. (BABAR Collab.)
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Reference = AAIJ 15AS; JHEP 1510 053
Verifier code = LHCB
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one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY
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ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,
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(2) Please reply within one week.
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(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

φφ
)

/Γtotal Γ402/ΓΓ
(

φφ
)

/Γtotal Γ402/ΓΓ
(

φφ
)

/Γtotal Γ402/ΓΓ
(

φφ
)

/Γtotal Γ402/Γ NODE=S042S44
NODE=S042S44VALUE CL% DOCUMENT ID TECN COMMENT

<2.8 × 10−8 (CL = 90%)<2.8 × 10−8 (CL = 90%)<2.8 × 10−8 (CL = 90%)<2.8 × 10−8 (CL = 90%) [<2 × 10−7 (CL = 90%) OUR 2015 BEST LIMIT]

YOUR DATA <2.8 × 10−8<2.8 × 10−8<2.8 × 10−8<2.8 × 10−8 90 AAIJ 15AS LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
<2 × 10−7 90 1 AUBERT 08BK BABR e+ e− → Υ(4S)

<1.5 × 10−6 90 1 AUBERT,B 04X BABR Repl. by AUBERT 08BK

<3.21 × 10−4 90 2 ABE 00C SLD e+ e− → Z

<1.2 × 10−5 90 1 BERGFELD 98 CLE2

<3.9 × 10−5 90 ASNER 96 CLE2 e+ e− → Υ(4S)

1Assumes equal production of B+ and B0 at the Υ(4S). NODE=S042S44;LINKAGE=EP
2ABE 00C assumes B(Z → bb)=(21.7 ± 0.1)% and the B fractions f

B0=f
B+=

NODE=S042S44;LINKAGE=KQ
(39.7+1.8

−2.2)% and fBs
=(10.5+1.8

−2.2)%.

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=56857AAIJ 15AS JHEP 1510 053 R. Aaij et al. (LHCb Collab.)
REFID=52554AUBERT 08BK PRL 101 201801 B. Aubert et al. (BABAR Collab.)
REFID=50266AUBERT,B 04X PRL 93 181806 B. Aubert et al. (BABAR Collab.)
REFID=47762ABE 00C PR D62 071101 K. Abe et al. (SLD Collab.)
REFID=46091BERGFELD 98 PRL 81 272 T. Bergfeld et al. (CLEO Collab.)
REFID=44734ASNER 96 PR D53 1039 D.M. Asner et al. (CLEO Collab.)

BOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONS NODE=MXXX046

(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)

B0
s = sb, B0

s = s b, similarly for B∗
s ’s NODE=MXXX046

NODE=S086

B0
s

I (JP ) = 0(0−)

I , J, P need confirmation. Quantum numbers shown are quark- NODE=S086
model predictions.

B0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOS

NODE=S086230
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Γ
(

φφ
)

/Γtotal Γ89/ΓΓ
(

φφ
)

/Γtotal Γ89/ΓΓ
(

φφ
)

/Γtotal Γ89/ΓΓ
(

φφ
)

/Γtotal Γ89/Γ NODE=S086R29
NODE=S086R29VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

18.5±1.3 OUR AVERAGE18.5±1.3 OUR AVERAGE18.5±1.3 OUR AVERAGE18.5±1.3 OUR AVERAGE [(19.3 ± 3.1) × 10−6 OUR 2015 AVERAGE] NEW
YOUR DATA 18.5±0.9±1.018.5±0.9±1.018.5±0.9±1.018.5±0.9±1.0 1 AAIJ 15AS LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

14 +6
−5 ±6 2 ACOSTA 05J CDF Repl. by AALTONEN 11AN

<1183 90 3 ABE 00C SLD e+ e− → Z

1AAIJ 15AS reports [Γ
(

B0
s
→ φφ

)

/Γtotal] / [B(B0 → K∗(892)0φ)] = 1.84±0.05±0.08
YOUR NOTE NODE=S086R29;LINKAGE=A

which we multiply by our best value B(B0 → K∗(892)0φ) = (1.00 ± 0.05) × 10−5.
Our first error is their experiment’s error and our second error is the systematic error
from using our best value.

2Uses B(B0 → J/ψφ) = (1.38 ± 0.49) × 10−3 and production cross-section ratio of NODE=S086R29;LINKAGE=AO
σ(Bs )/σ(B0) = 0.26 ± 0.04.

3ABE 00C assumes B(Z → bb)=(21.7 ± 0.1)% and the B fractions f
B0=f

B+=
NODE=S086R29;LINKAGE=KQ

(39.7+1.8
−2.2)% and fBs

=(10.5+1.8
−2.2)%.

B0
s REFERENCESB0
s REFERENCESB0
s REFERENCESB0
s REFERENCES

NODE=S086

YOUR PAPER REFID=56857AAIJ 15AS JHEP 1510 053 R. Aaij et al. (LHCb Collab.)
REFID=53946AALTONEN 11AN PRL 107 261802 T. Aaltonen et al. (CDF Collab.)
REFID=50685ACOSTA 05J PRL 95 031801 D. Acosta et al. (CDF Collab.)
REFID=47762ABE 00C PR D62 071101 K. Abe et al. (SLD Collab.)
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Reference = AAIJ 15AV; JHEP 1511 082
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONS NODE=MXXX046

(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)

B0
s = sb, B0

s = s b, similarly for B∗
s ’s NODE=MXXX046

NODE=S086

B0
s

I (JP ) = 0(0−)

I , J, P need confirmation. Quantum numbers shown are quark- NODE=S086
model predictions.

B0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOS

NODE=S086230

Γ
(

J/ψ(1S)K∗(892)0
)

/Γtotal Γ48/ΓΓ
(

J/ψ(1S)K∗(892)0
)

/Γtotal Γ48/ΓΓ
(

J/ψ(1S)K∗(892)0
)

/Γtotal Γ48/ΓΓ
(

J/ψ(1S)K∗(892)0
)

/Γtotal Γ48/Γ NODE=S086R47
NODE=S086R47VALUE (units 10−5) DOCUMENT ID TECN COMMENT

4.1 ±0.4 OUR AVERAGE4.1 ±0.4 OUR AVERAGE4.1 ±0.4 OUR AVERAGE4.1 ±0.4 OUR AVERAGE [(4.4 ± 0.9) × 10−5 OUR 2015 AVERAGE] NEW
YOUR DATA 4.14±0.18±0.354.14±0.18±0.354.14±0.18±0.354.14±0.18±0.35 1 AAIJ 15AV LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

4.4 +0.5
−0.4 ±0.8 2 AAIJ 12AP LHCB Repl. by AAIJ 15AV

9 ±4 ±1 3 AALTONEN 11A CDF pp at 1.96 TeV

1AAIJ 15AV result combines two measurements with different normalizing modes of B0 →YOUR NOTE NODE=S086R47;LINKAGE=A
J/ψK∗(892)0 and B0

s
→ J/ψφ.

2 AAIJ 12AP reports B(B0
s

→ J/ψ(1S)K∗(892)0)/B(B0 → J/ψ(1S)K∗(892)0) =
NODE=S086R47;LINKAGE=AI

(3.43+0.34
−0.36 ± 0.50) × 10−2 and B(B0 → J/ψ(1S)K∗(892)0) = (1.29 ± 0.05 ±

0.13) × 10−3 after correcting for the contribution from K π S-wave beneath the K∗
peak.

3AALTONEN 11A reports [Γ
(

B0
s

→ J/ψ(1S)K∗(892)0
)

/Γtotal] × [B(b → B0
s
)] /

NODE=S086R47;LINKAGE=AA
[B(b → B0)] / [B(B0 → J/ψ(1S)K∗(892)0)] = 0.0168 ± 0.0024 ± 0.0068 which we

multiply or divide by our best values B(b → B0
s
) = (10.5 ± 0.5)× 10−2, B(b → B0)

= (40.5 ± 0.6) × 10−2, B(B0 → J/ψ(1S)K∗(892)0) = (1.32 ± 0.06) × 10−3. Our
first error is their experiment’s error and our second error is the systematic error from
using our best values.

POLARIZATION IN B0
s DECAYPOLARIZATION IN B0
s DECAYPOLARIZATION IN B0
s DECAYPOLARIZATION IN B0
s DECAY

NODE=S086233

In decays involving two vector mesons, one can distinguish among the NODE=S086233
states in which meson polarizations are both longitudinal (L), or both are
transverse and parallel (‖), or perpendicular (⊥) to each other with the

parameters ΓL/Γ, Γ⊥/Γ, and the relative phases φ‖ and φ⊥. See the

definitions in the note on “Polarization in B Decays” review in the B0

Particle Listings.

ΓL/Γ for B0
s → J/ψ(1S)K∗(892)0ΓL/Γ for B0
s → J/ψ(1S)K∗(892)0ΓL/Γ for B0
s → J/ψ(1S)K∗(892)0ΓL/Γ for B0
s → J/ψ(1S)K∗(892)0

NODE=S086PK1

Longitudinal polarization fraction, equals to fL using notation of “Polarization in B NODE=S086PK1
decays” review.

NODE=S086PK1VALUE DOCUMENT ID TECN COMMENT

0.497±0.035 OUR AVERAGE0.497±0.035 OUR AVERAGE0.497±0.035 OUR AVERAGE0.497±0.035 OUR AVERAGE [0.50 ± 0.08 OUR 2015 AVERAGE] NEW
YOUR DATA 0.497±0.025±0.0250.497±0.025±0.0250.497±0.025±0.0250.497±0.025±0.025 AAIJ 15AV LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.50 ±0.08 ±0.02 1 AAIJ 12AP LHCB Repl. by AAIJ 15AV

1The non-resonant K π background contributions are subtracted. Also reports an S-wave NODE=S086PK1;LINKAGE=AA
amplitude

∣

∣AS
∣

∣

2 = 0.07+0.15
−0.07.
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Γ‖ /Γ for B0
s → J/ψ(1S)K∗(892)0Γ‖ /Γ for B0
s → J/ψ(1S)K∗(892)0Γ‖ /Γ for B0
s → J/ψ(1S)K∗(892)0Γ‖ /Γ for B0
s → J/ψ(1S)K∗(892)0

NODE=S086PK2
Parallel polarization fraction, equals to 1 − fL − f⊥ using notation of “Polarization NODE=S086PK2
in B decays” review.

NODE=S086PK2VALUE DOCUMENT ID TECN COMMENT

0.179±0.030 OUR AVERAGE0.179±0.030 OUR AVERAGE0.179±0.030 OUR AVERAGE0.179±0.030 OUR AVERAGE [0.19+0.10
−0.08 OUR 2015 AVERAGE]

NEW
YOUR DATA 0.179±0.027±0.0130.179±0.027±0.0130.179±0.027±0.0130.179±0.027±0.013 AAIJ 15AV LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.19 +0.10
−0.08 ±0.02 1 AAIJ 12AP LHCB Repl. by AAIJ 15AV

1The non-resonant K π background contributions are subtracted. Also reports an S-wave NODE=S086PK2;LINKAGE=AA
amplitude

∣

∣AS
∣

∣

2 = 0.07+0.15
−0.07.

CP VIOLATION PARAMETERS in B0
s

CP VIOLATION PARAMETERS in B0
sCP VIOLATION PARAMETERS in B0
s

CP VIOLATION PARAMETERS in B0
s NODE=S086240

AL
CP (Bs → J/ψK∗(892)0)AL
CP (Bs → J/ψK∗(892)0)AL
CP (Bs → J/ψK∗(892)0)AL
CP (Bs → J/ψK∗(892)0)

NODE=S086PK4
NODE=S086PK4VALUE DOCUMENT ID TECN COMMENT

YOUR DATA −0.048±0.057±0.020−0.048±0.057±0.020−0.048±0.057±0.020−0.048±0.057±0.020 AAIJ 15AV LHCB pp at 7, 8 TeV

A
‖
CP (Bs → J/ψK∗(892)0)A
‖
CP (Bs → J/ψK∗(892)0)A
‖
CP (Bs → J/ψK∗(892)0)A
‖
CP (Bs → J/ψK∗(892)0)

NODE=S086PK5
NODE=S086PK5VALUE DOCUMENT ID TECN COMMENT

YOUR DATA 0.171±0.152±0.0280.171±0.152±0.0280.171±0.152±0.0280.171±0.152±0.028 AAIJ 15AV LHCB pp at 7, 8 TeV

A⊥
CP (Bs → J/ψK∗(892)0)A⊥
CP (Bs → J/ψK∗(892)0)A⊥
CP (Bs → J/ψK∗(892)0)A⊥
CP (Bs → J/ψK∗(892)0)

NODE=S086PK6
NODE=S086PK6VALUE DOCUMENT ID TECN COMMENT

YOUR DATA −0.049±0.096±0.025−0.049±0.096±0.025−0.049±0.096±0.025−0.049±0.096±0.025 AAIJ 15AV LHCB pp at 7, 8 TeV

B0
s REFERENCESB0
s REFERENCESB0
s REFERENCESB0
s REFERENCES

NODE=S086

YOUR PAPER REFID=56867AAIJ 15AV JHEP 1511 082 R. Aaij et al. (LHCb Collab.)
REFID=54593AAIJ 12AP PR D86 071102 R. Aaij et al. (LHCb Collab.)
REFID=53675AALTONEN 11A PR D83 052012 T. Aaltonen et al. (CDF Collab.)



4/19/2016

Reference = AAIJ 15AY; PR D92 072007
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov



4/19/2016 16:27 Page 151

BOTTOM, CHARMED MESONSBOTTOM, CHARMED MESONSBOTTOM, CHARMED MESONSBOTTOM, CHARMED MESONS NODE=MXXX049

(B = C = ±1)(B = C = ±1)(B = C = ±1)(B = C = ±1)

B+
c

= cb, B−
c

= c b, similarly for B∗
c ’s NODE=MXXX049

NODE=S091

B+
c

I (JP ) = 0(0−)
I, J, P need confirmation.

Quantum numbers shown are quark-model predictions. NODE=S091

B+
c

BRANCHING RATIOSB+
c

BRANCHING RATIOSB+
c

BRANCHING RATIOSB+
c

BRANCHING RATIOS
NODE=S091225

Γ
(

ψ(2S)π+
)

/Γ
(

J/ψ(1S)π+
)

Γ9/Γ3Γ
(

ψ(2S)π+
)

/Γ
(

J/ψ(1S)π+
)

Γ9/Γ3Γ
(

ψ(2S)π+
)

/Γ
(

J/ψ(1S)π+
)

Γ9/Γ3Γ
(

ψ(2S)π+
)

/Γ
(

J/ψ(1S)π+
)

Γ9/Γ3 NODE=S091R11
NODE=S091R11VALUE DOCUMENT ID TECN COMMENT

0.268±0.033 OUR AVERAGE0.268±0.033 OUR AVERAGE0.268±0.033 OUR AVERAGE0.268±0.033 OUR AVERAGE [0.25 ± 0.07 OUR 2015 AVERAGE] NEW
YOUR DATA 0.268±0.032±0.007±0.0060.268±0.032±0.007±0.0060.268±0.032±0.007±0.0060.268±0.032±0.007±0.006 1 AAIJ 15AY LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.250±0.068±0.015 1 AAIJ 13AMLHCB Repl. by AAIJ 15AY

1The last uncertainty is due to the uncertainty of the B(ψ(2S) → µ+µ−)/B(J/ψ →YOUR NOTE NODE=S091R11;LINKAGE=AA
µ+µ−) ratio measurement.

B+
c

REFERENCESB+
c

REFERENCESB+
c

REFERENCESB+
c

REFERENCES
NODE=S091

YOUR PAPER REFID=56894AAIJ 15AY PR D92 072007 R. Aaij et al. (LHCb Collab.)
REFID=55136AAIJ 13AM PR D87 071103 R. Aaij et al. (LHCb Collab.)



4/19/2016

Reference = AAIJ 15AZ; PRL 115 161802
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

K∗(892)0χ, χ→ µ+µ−)

/Γtotal Γ510/ΓΓ
(

K∗(892)0χ, χ→ µ+µ−)

/Γtotal Γ510/ΓΓ
(

K∗(892)0χ, χ→ µ+µ−)

/Γtotal Γ510/ΓΓ
(

K∗(892)0χ, χ→ µ+µ−)

/Γtotal Γ510/Γ NODE=S042C49
NODE=S042C49VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA < ∼ 10−9< ∼ 10−9< ∼ 10−9< ∼ 10−9 95 1 AAIJ 15AZ LHCB pp at 7, 8 TeV

1The limt is obtained as a function of di-muon mass. A normalizing mode branchingYOUR NOTE NODE=S042C49;LINKAGE=A
fraction value of B(B0 → K∗0µ+µ−) = (1.6 ± 0.3) × 10−7 is used.

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=56922AAIJ 15AZ PRL 115 161802 R. Aaij et al. (LHCb Collab.)



4/19/2016

Reference = AAIJ 15BA; PRL 115 241801
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM BARYONSBOTTOM BARYONSBOTTOM BARYONSBOTTOM BARYONS NODE=BXXX045

(B = −1)(B = −1)(B = −1)(B = −1)

Λ0
b = ud b, Ξ 0

b = u s b, Ξ−
b

= d s b, Ω−
b

= s s b NODE=BXXX045

NODE=S060

Ξ 0
b, Ξ−

b
I (JP ) = 1

2 (1
2
+)

I, J, P need confirmation.
Status: ∗∗∗

In the quark model, Ξ
0
b and Ξ

−
b

are an isodoublet (usb, dsb) state; NODE=S060

the lowest Ξ
0
b and Ξ

−
b

ought to have J
P = 1/2+. None of I , J, or

P have actually been measured.

Ξb BRANCHING RATIOSΞb BRANCHING RATIOSΞb BRANCHING RATIOSΞb BRANCHING RATIOS NODE=S060215

Γ
(

Λ0
b π−×B(b → Ξ−

b
)/B(b → Λ0

b)
)

/Γtotal Γ7/ΓΓ
(

Λ0
b π−×B(b → Ξ−

b
)/B(b → Λ0

b)
)

/Γtotal Γ7/ΓΓ
(

Λ0
b π−× B(b → Ξ−

b
)/B(b → Λ0

b)
)

/Γtotal Γ7/ΓΓ
(

Λ0
b π−× B(b → Ξ−

b
)/B(b → Λ0

b)
)

/Γtotal Γ7/Γ
NODE=S060R05
NODE=S060R05VALUE (units 10−4) DOCUMENT ID TECN COMMENT

YOUR DATA
5.7±1.8+0.8

−0.9
5.7±1.8+0.8

−0.95.7±1.8+0.8
−0.9

5.7±1.8+0.8
−0.9

1 AAIJ 15BA LHCB pp at 7, 8 TeV

1A signal is reported with a significance of 3.2 standard deviations in the decay chain ofYOUR NOTE NODE=S060R05;LINKAGE=A
Ξ−

b
→ Λ0

b
π−, Λ0

b
→ Λ+

c
π−, and Λ+

c
→ pK−π+.

Ξb REFERENCESΞb REFERENCESΞb REFERENCESΞb REFERENCES NODE=S060

YOUR PAPER REFID=57001AAIJ 15BA PRL 115 241801 R. Aaij et al. (LHCb Collab.)



4/19/2016

Reference = AAIJ 15BB; PR D92 112002
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov



4/19/2016 16:27 Page 157

BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

Γ
(

J/ψ(1S)γ
)

/Γtotal Γ231/ΓΓ
(

J/ψ(1S)γ
)

/Γtotal Γ231/ΓΓ
(

J/ψ(1S)γ
)

/Γtotal Γ231/ΓΓ
(

J/ψ(1S)γ
)

/Γtotal Γ231/Γ NODE=S042Q04
NODE=S042Q04VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

<1.5 (CL = 90%)<1.5 (CL = 90%)<1.5 (CL = 90%)<1.5 (CL = 90%) [<1.6 × 10−6 (CL = 90%) OUR 2015 BEST LIMIT]

YOUR DATA <1.5<1.5<1.5<1.5 90 1 AAIJ 15BB LHCB pp at 7, 8 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
<1.6 90 2 AUBERT,B 04T BABR e+ e− → Υ(4S)

1Branching fractions of normalization modes B0 → J/ψγX taken from PDG 14. UsesYOUR NOTE NODE=S042Q04;LINKAGE=A
fs/fd = 0.259 ± 0.015.

2Assumes equal production of B+ and B0 at the Υ(4S). NODE=S042Q04;LINKAGE=AU

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=57010AAIJ 15BB PR D92 112002 R. Aaij et al. (LHCb Collab.)
REFID=55687PDG 14 CPC 38 070001 K. Olive et al. (PDG Collab.)
REFID=50240AUBERT,B 04T PR D70 091104 B. Aubert et al. (BABAR Collab.)

BOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONS NODE=MXXX046

(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)

B0
s = sb, B0

s = s b, similarly for B∗
s ’s NODE=MXXX046

NODE=S086

B0
s

I (JP ) = 0(0−)

I , J, P need confirmation. Quantum numbers shown are quark- NODE=S086
model predictions.

B0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOS

NODE=S086230

Γ
(

J/ψ(1S)γ
)

/Γtotal Γ72/ΓΓ
(

J/ψ(1S)γ
)

/Γtotal Γ72/ΓΓ
(

J/ψ(1S)γ
)

/Γtotal Γ72/ΓΓ
(

J/ψ(1S)γ
)

/Γtotal Γ72/Γ NODE=S086R00
NODE=S086R00VALUE CL% DOCUMENT ID TECN COMMENT

YOUR DATA <7.3 × 10−6<7.3 × 10−6<7.3 × 10−6<7.3 × 10−6 90 1 AAIJ 15BB LHCB pp at 7, 8 TeV

1Branching fractions of normalization modes B0
s
→ J/ψγX taken from PDG 14. Uses

YOUR NOTE NODE=S086R00;LINKAGE=A
fs/fd = 0.259 ± 0.015.
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B0
s REFERENCESB0
s REFERENCESB0
s REFERENCESB0
s REFERENCES

NODE=S086

YOUR PAPER REFID=57010AAIJ 15BB PR D92 112002 R. Aaij et al. (LHCb Collab.)
REFID=55687PDG 14 CPC 38 070001 K. Olive et al. (PDG Collab.)



4/19/2016

Reference = AAIJ 15BC; PR D92 112005
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S041

B± I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S041
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

B+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOSB+ BRANCHING RATIOS NODE=S041215

Γ
(

DCP (+1)K
+π−π+

)

/Γ
(

[K+π− ]D K+π−π+
)

Γ95/Γ93Γ
(

DCP (+1)K
+π−π+

)

/Γ
(

[K+π− ]D K+π−π+
)

Γ95/Γ93Γ
(

DCP (+1)K
+π−π+

)

/Γ
(

[K+π− ]D K+π−π+
)

Γ95/Γ93Γ
(

DCP (+1)K
+π−π+

)

/Γ
(

[K+π− ]D K+π−π+
)

Γ95/Γ93 NODE=S041RB5
NODE=S041RB5VALUE DOCUMENT ID TECN COMMENT

YOUR DATA 1.040±0.0641.040±0.0641.040±0.0641.040±0.064 AAIJ 15BC LHCB pp at 7, 8 TeV

Γ
(

[K−π+ ]D K+π−π+
)

/Γ
(

[K+π− ]D K+π−π+
)

Γ94/Γ93Γ
(

[K−π+ ]D K+π−π+
)

/Γ
(

[K+π− ]D K+π−π+
)

Γ94/Γ93Γ
(

[K−π+ ]D K+π−π+
)

/Γ
(

[K+π− ]D K+π−π+
)

Γ94/Γ93Γ
(

[K−π+ ]D K+π−π+
)

/Γ
(

[K+π− ]D K+π−π+
)

Γ94/Γ93 NODE=S041RB6
NODE=S041RB6VALUE (units 10−4) DOCUMENT ID TECN COMMENT

YOUR DATA
85+36

−33
85+36

−3385+36
−33

85+36
−33 AAIJ 15BC LHCB pp at 7, 8 TeV

Γ
(

[K−π+ ]D π+π−π+
)

/Γ
(

[K+π− ]D K+π−π+
)

Γ99/Γ93Γ
(

[K−π+ ]D π+π−π+
)

/Γ
(

[K+π− ]D K+π−π+
)

Γ99/Γ93Γ
(

[K−π+ ]D π+π−π+
)

/Γ
(

[K+π− ]D K+π−π+
)

Γ99/Γ93Γ
(

[K−π+ ]D π+π−π+
)

/Γ
(

[K+π− ]D K+π−π+
)

Γ99/Γ93 NODE=S041RB7
NODE=S041RB7VALUE (units 10−4) DOCUMENT ID TECN COMMENT

YOUR DATA 42.7±5.642.7±5.642.7±5.642.7±5.6 AAIJ 15BC LHCB pp at 7, 8 TeV

CP VIOLATIONCP VIOLATIONCP VIOLATIONCP VIOLATION NODE=S041220

ACP is defined as NODE=S041220

B(B− →f )−B(B+ →f )

B(B− →f )+B(B+ →f )
,

the CP-violation charge asymmetry of exclusive B− and B+ decay.

AADS(B+ → [K−π+ ]D K+π−π+)AADS(B+ → [K−π+ ]D K+π−π+)AADS(B+ → [K−π+ ]D K+π−π+)AADS(B+ → [K−π+ ]D K+π−π+) NODE=S041AA3
NODE=S041AA3VALUE DOCUMENT ID TECN COMMENT

YOUR DATA −0.33+0.36
−0.34

−0.33+0.36
−0.34−0.33+0.36
−0.34

−0.33+0.36
−0.34 AAIJ 15BC LHCB pp at 7, 8 TeV

AADS(B+ → [K−π+ ]D π+π−π+)AADS(B+ → [K−π+ ]D π+π−π+)AADS(B+ → [K−π+ ]D π+π−π+)AADS(B+ → [K−π+ ]D π+π−π+) NODE=S041AA4
NODE=S041AA4VALUE DOCUMENT ID TECN COMMENT

YOUR DATA −0.013±0.087−0.013±0.087−0.013±0.087−0.013±0.087 AAIJ 15BC LHCB pp at 7, 8 TeV

ACP (B+ → [K+K− ]D K+π−π+)ACP (B+ → [K+K− ]D K+π−π+)ACP (B+ → [K+K− ]D K+π−π+)ACP (B+ → [K+K− ]D K+π−π+) NODE=S041AA5
NODE=S041AA5VALUE DOCUMENT ID TECN COMMENT

YOUR DATA −0.045±0.064±0.011−0.045±0.064±0.011−0.045±0.064±0.011−0.045±0.064±0.011 AAIJ 15BC LHCB pp at 7, 8 TeV

ACP (B+ → [π+π− ]D K+π−π+)ACP (B+ → [π+π− ]D K+π−π+)ACP (B+ → [π+π− ]D K+π−π+)ACP (B+ → [π+π− ]D K+π−π+) NODE=S041AA6
NODE=S041AA6VALUE DOCUMENT ID TECN COMMENT

YOUR DATA −0.054±0.101±0.011−0.054±0.101±0.011−0.054±0.101±0.011−0.054±0.101±0.011 AAIJ 15BC LHCB pp at 7, 8 TeV

ACP (B+ → [K−π+ ]D K+π−π+)ACP (B+ → [K−π+ ]D K+π−π+)ACP (B+ → [K−π+ ]D K+π−π+)ACP (B+ → [K−π+ ]D K+π−π+) NODE=S041AA7
NODE=S041AA7VALUE DOCUMENT ID TECN COMMENT

YOUR DATA 0.013±0.019±0.0130.013±0.019±0.0130.013±0.019±0.0130.013±0.019±0.013 AAIJ 15BC LHCB pp at 7, 8 TeV

ACP (B+ → [K+K− ]D π+π−π+)ACP (B+ → [K+K− ]D π+π−π+)ACP (B+ → [K+K− ]D π+π−π+)ACP (B+ → [K+K− ]D π+π−π+) NODE=S041AA8
NODE=S041AA8VALUE DOCUMENT ID TECN COMMENT

YOUR DATA −0.019±0.011±0.010−0.019±0.011±0.010−0.019±0.011±0.010−0.019±0.011±0.010 AAIJ 15BC LHCB pp at 7, 8 TeV

ACP (B+ → [π+π− ]D π+π−π+)ACP (B+ → [π+π− ]D π+π−π+)ACP (B+ → [π+π− ]D π+π−π+)ACP (B+ → [π+π− ]D π+π−π+) NODE=S041AA9
NODE=S041AA9VALUE DOCUMENT ID TECN COMMENT

YOUR DATA −0.013±0.016±0.010−0.013±0.016±0.010−0.013±0.016±0.010−0.013±0.016±0.010 AAIJ 15BC LHCB pp at 7, 8 TeV
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ACP (B+ → [K−π+ ]D π+π−π+)ACP (B+ → [K−π+ ]D π+π−π+)ACP (B+ → [K−π+ ]D π+π−π+)ACP (B+ → [K−π+ ]D π+π−π+) NODE=S041AA0
NODE=S041AA0VALUE DOCUMENT ID TECN COMMENT

YOUR DATA −0.002±0.003±0.011−0.002±0.003±0.011−0.002±0.003±0.011−0.002±0.003±0.011 AAIJ 15BC LHCB pp at 7, 8 TeV

γ(B+ → D K+π−π+, D π+π−π+)γ(B+ → D K+π−π+, D π+π−π+)γ(B+ → D K+π−π+, D π+π−π+)γ(B+ → D K+π−π+, D π+π−π+) NODE=S041GAD
NODE=S041GADVALUE (◦) DOCUMENT ID TECN COMMENT

YOUR DATA
74+20

−19
74+20

−1974+20
−19

74+20
−19 AAIJ 15BC LHCB pp at 7, 8 TeV

B± REFERENCESB± REFERENCESB± REFERENCESB± REFERENCES NODE=S041

YOUR PAPER REFID=57012AAIJ 15BC PR D92 112005 R. Aaij et al. (LHCb Collab.)
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Reference = AAIJ 16; JHEP 1601 012
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM MESONSBOTTOM MESONSBOTTOM MESONSBOTTOM MESONS NODE=MXXX045

(B = ±1)(B = ±1)(B = ±1)(B = ±1)

B+ = ub, B0 = db, B0 = d b, B− = ub, similarly for B∗’s NODE=MXXX045

NODE=S042

B0 I (JP ) = 1
2 (0−)

Quantum numbers not measured. Values shown are quark-model NODE=S042
predictions.

See also the B
±/B

0 ADMIXTURE and B
±/B

0/B
0
s /b-baryon AD-

MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at the

beginning of the B
± Particle Listings and the Note on “B

0-B0

Mixing” near the end of the B
0 Particle Listings.

B0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOSB0 BRANCHING RATIOS NODE=S042220

For branching ratios in which the charge of the decaying B is not deter- NODE=S042220
mined, see the B± section.

[

Γ
(

K∗0K0
)

+ Γ
(

K∗0K0
)
]

/Γtotal Γ317/Γ
[

Γ
(

K∗0K0
)

+ Γ
(

K∗0K0
)
]

/Γtotal Γ317/Γ
[

Γ
(

K∗0K0
)

+ Γ
(

K∗0K0
)
]

/Γtotal Γ317/Γ
[

Γ
(

K∗0K0
)

+ Γ
(

K∗0K0
)
]

/Γtotal Γ317/Γ
NODE=S042T10
NODE=S042T10VALUE (units 10−6) CL% DOCUMENT ID TECN COMMENT

<0.96 (CL = 90%)<0.96 (CL = 90%)<0.96 (CL = 90%)<0.96 (CL = 90%) [<1.9 × 10−6 OUR 2015 BEST LIMIT]

YOUR DATA <0.96<0.96<0.96<0.96 90 1 AAIJ 16 LHCB pp at 7 TeV

• • • We do not use the following data for averages, fits, limits, etc. • • •
<1.9 90 2 AUBERT,BE 06N BABR e+ e− → Υ(4S)

1Assumes B(B0 → K0π+π−) = (4.96 ± 0.20) × 10−5.YOUR NOTE NODE=S042T10;LINKAGE=A
2Assumes equal production of B+ and B0 at the Υ(4S). NODE=S042T10;LINKAGE=EP

B0 REFERENCESB0 REFERENCESB0 REFERENCESB0 REFERENCES NODE=S042

YOUR PAPER REFID=57025AAIJ 16 JHEP 1601 012 R. Aaij et al. (LHCb Collab.)
REFID=51455AUBERT,BE 06N PR D74 072008 B. Aubert et al. (BABAR Collab.)

BOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONSBOTTOM, STRANGE MESONS NODE=MXXX046

(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)(B = ±1, S = ∓1)

B0
s = sb, B0

s = s b, similarly for B∗
s ’s NODE=MXXX046

NODE=S086

B0
s

I (JP ) = 0(0−)

I , J, P need confirmation. Quantum numbers shown are quark- NODE=S086
model predictions.

B0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOSB0
s BRANCHING RATIOS

NODE=S086230

Γ
(

K0
S K∗(892)0+ c.c.

)

/Γtotal Γ97/ΓΓ
(

K0
S K∗(892)0+ c.c.

)

/Γtotal Γ97/ΓΓ
(

K0
S K∗(892)0+ c.c.

)

/Γtotal Γ97/ΓΓ
(

K0
S K∗(892)0+ c.c.

)

/Γtotal Γ97/Γ
NODE=S086P15
NODE=S086P15VALUE (units 10−6) DOCUMENT ID TECN COMMENT

YOUR DATA OCCUR=216.4±3.4±2.316.4±3.4±2.316.4±3.4±2.316.4±3.4±2.3 1 AAIJ 16 LHCB pp at 7 TeV

1Measured relative to B0 → K0
S

π+π− using the value of B(B0 → K0π+π−) =
YOUR NOTE NODE=S086P15;LINKAGE=B

(4.96 ± 0.2) × 10−5.

B0
s REFERENCESB0
s REFERENCESB0
s REFERENCESB0
s REFERENCES

NODE=S086

YOUR PAPER REFID=57025AAIJ 16 JHEP 1601 012 R. Aaij et al. (LHCb Collab.)
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Reference = AAIJ 15BG; NATP 11 743
Verifier code = LHCB

Normally we send all verifications for one experiment to
one person, usually the spokesperson or data-analysis
coordinator, who then distributes them to the appropri-
ate people. Please tell us if we should send the verifica-
tions for your experiment to someone else.

PLEASE READ NOW

PLEASE

REPLY

WITHIN

ONE WEEK

Vincenzo Vagnoni

EMAIL: vincenzo.vagnoni@bo.infn.it

April 19, 2016

Dear Colleague,

(1) Please check the results of your experiment carefully. They are marked.

(2) Please reply within one week.

(3) Please reply even if everything is correct.

(4) IMPORTANT!! Please tell WHICH papers you are verifying. We have lots of requests out.

(5) Feel free to make comments on our treatment of any of the results (not just yours) you see.

Thank you for helping us make the Review accurate and useful.

Sincerely,

Wei-Ming Yao
Lawrence Berkeley National Lab.
1 Cyclotron Road
Berkeley, CA 94720-8153
USA

PHONE: 1-(510)-486–5449
FAX: 1-(510)-486–4799
EMAIL: wmyao@lbl.gov
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BOTTOM BARYONSBOTTOM BARYONSBOTTOM BARYONSBOTTOM BARYONS NODE=BXXX045

(B = −1)(B = −1)(B = −1)(B = −1)

Λ0
b = ud b, Ξ 0

b = u s b, Ξ−
b

= d s b, Ω−
b

= s s b NODE=BXXX045

NODE=S040

Λ0
b

I (JP ) = 0(1
2
+) Status: ∗∗∗

In the quark model, a Λ
0
b is an isospin-0 ud b state. The lowest Λ

0
b NODE=S040

ought to have J
P = 1/2+. None of I, J, or P have actually been

measured.

Λ0
b BRANCHING RATIOSΛ0
b BRANCHING RATIOSΛ0
b BRANCHING RATIOSΛ0
b BRANCHING RATIOS

NODE=S040215

Γ
(

pµ− νµ

)

/Γtotal Γ32/ΓΓ
(

pµ− νµ

)

/Γtotal Γ32/ΓΓ
(

pµ− νµ

)

/Γtotal Γ32/ΓΓ
(

pµ− νµ

)

/Γtotal Γ32/Γ
NODE=S040R34
NODE=S040R34VALUE (units 10−4) DOCUMENT ID TECN COMMENT

YOUR DATA 4.1±1.04.1±1.04.1±1.04.1±1.0 1 AAIJ 15BG LHCB pp at 8 TeV

1The ratio of B(Λ0
b
→ pµ− νµ) to B(Λ0

b
→ Λ+

c
µ− νµ) is measured within a restricted

YOUR NOTE NODE=S040R34;LINKAGE=A
q2 region. Combined with theoretical calculations of the form factors and the previously

measured value of
∣

∣Vcb

∣

∣, the first
∣

∣Vub

∣

∣ = (3.27 ± 0.15 ± 0.16 ± 0.06) × 10−3 mea-
surement from the Λb decay is obtained, consistent with the exclusively measured world
averages.

Γ
(

pµ− νµ

)

/Γ
(

Λ+
c

ℓ− νℓ

)

Γ32/Γ22Γ
(

pµ− νµ

)

/Γ
(

Λ+
c

ℓ− νℓ

)

Γ32/Γ22Γ
(

pµ− νµ

)

/Γ
(

Λ+
c

ℓ− νℓ

)

Γ32/Γ22Γ
(

pµ− νµ

)

/Γ
(

Λ+
c

ℓ− νℓ

)

Γ32/Γ22 NODE=S040R35
NODE=S040R35VALUE (units 10−2) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
YOUR DATA 1.0±0.04±0.08 1 AAIJ 15BG LHCB pp at 8 TeV

1This measurement is a ratio of Γ(Λ0
b

→ pµ− νµ)[q2 > 15 GeV/c2] to Γ(Λ0
b

→
YOUR NOTE NODE=S040R35;LINKAGE=A

Λ+
c

µ− νµ)[q2 > 7 GeV/c2] within a restricted q2 region. Combined with theoretical

calculations of the form factors and the previously measured value of
∣

∣Vcb

∣

∣, the first
∣

∣Vub

∣

∣

= (3.27 ± 0.15 ± 0.16 ± 0.06) × 10−3 measurement from the Λb decay is obtained,
consistent with the exclusively measured world averages.

Λ0
b REFERENCESΛ0
b REFERENCESΛ0
b REFERENCESΛ0
b REFERENCES

NODE=S040

YOUR PAPER REFID=57095AAIJ 15BG NATP 11 743 R. Aaij et al. (LHCb Collab.)


