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1(JP)

0(3F) Status: 3k k>

In the quark model, a /\% is an isospin-0 ud b state. The lowest /\%
ought to have JP = 1/2+. None of I, J, or P have actually been

measured.
A9 MASS

mAg
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
5619.57+ 0.16 OUR AVERAGE
5619.34+ 0.06+ 0.47 1 AAL 24v LHCB pp at 13 TeV
5619.624+ 0.16+ 0.13 2 AAL 17AMLHCB pp at 7, 8 TeV
5619.30+ 0.34 3 AAL 14AA LHCB pp at 7 TeV
5620.154+ 0.31+ 0.47 4 AALTONEN 148 CDF  pp at 1.96 TeV
5619.7 + 0.7 + 1.1 4 AAD 13U ATLS ppat7 TeV
5621 + 4 + 3 5 ABE 978 CDF  pp at 1.8 TeV
5668 + 16 + 8 4 6 ABREU 96N DLPH ete™ — Z
5614 + 21 + 4 4 6 BUSKULIC ~ 96L ALEP ete™ — Z
e o ¢ We do not use the following data for averages, fits, limits, etc. @ o o
5619.654+ 0.17+ 0.17 7 AAL 16Y LHCB Repl. by AAIJ 17AM
5619.44+ 0.13+ 0.38 4 AAL 13AV LHCB Repl. by AAIJ 17AM
5619.194+ 0.70+ 0.30 4 AALJ 128 LHCB Repl. by AALJ 13av
5619.7 + 1.2 + 1.2 8 ACOSTA 06 CDF Repl. by AALTO-

NEN 148
not seen 9 ABE 938 CDF  Repl. by ABE 978
5640 4+ 50 430 16 10 ALBAJAR 91E UA1  pp 630 GeV
5640 T390 52 BARI o1 SFM A9 - pDOx—
5650 320 90 BARI or SFM M) » AfatrTa

1 Uses /\?) — /\;_" DS_ decays.
2Uses AQ = xc1pK™ AQ = xapK™, A = J/wa, A = py(2S)K—, AD —

pJ/1/)7T+7r_ K™, and /\2 — pJ/Yy K™ decays.

3 Uses exclusively reconstructed final states /\% — /\? DS_, /\;" D~ and BO - DT DS_
decays. The uncertainty includes both statistical and systematic contributions.
4 Uses /\2 — J/ A fully reconstructed decays.

5 ABE 978 observed 38 events with a background of 18 4+ 1.6 events in the mass range
5.60-5.65 GeV/c2, a significance of > 3.4 standard deviations.
6 Uses 4 fully reconstructed /p events.

TUses AQ — pyp(2S)K~, /\g — pJ/yrt T K™, and /\g — pJ/YK™ decays.

8 Uses exclusively reconstructed final states containing a J/¢ — /ﬁ' u~ decays.
9ABE 93B states that, based on the signal claimed by ALBAJAR 91E, CDF should have

found 30 £ 23 /\g — J/9(15) A events. Instead, CDF found not more than 2 events.

10 ALBAJAR 91E claims 16 = 5 events above a background of 9 + 1 events, a significance
of about 5 standard deviations.
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Mg — Mpo
VALUE (MeV) DOCUMENT ID TECN COMMENT
339.24+1.440.1 1 ACOSTA 06 CDF pp at 1.96 TeV

1 Uses exclusively reconstructed final states containing J/¢ — ,u"' u~ decays.

mA(‘), - mB+

VALUE (MeV) DOCUMENT ID TECN COMMENT
339.72+0.28 OUR AVERAGE

339.724+0.24+0.18 L Al 14AA LHCB pp at 7 TeV
339.71+0.71+0.09 2 AAL 12 LHCB pp at 7 TeV

L Uses exclusively reconstructed final states /\% — /\;*' Ds_' /\;_" D~ and BO - DT DS_
decays.
2 Uses exclusively reconstructed final states containing J/¢ — ,u+ u~ decays.

A9 MEAN LIFE

See b-baryon Admixture section for data on b-baryon mean life average
over species of b-baryon particles.

VALUE (10712 s) EVTS DOCUMENT ID TECN COMMENT
1.465+0.009 OUR EVALUATION  (Produced by HFLAV)
1.47740.027 4+ 0.009 LSIRUNYAN  188Y CMS pp at 8 TeV
1.415+0.027 40.006 2 AAL 14E LHCB ppat7 TeV
1.47940.009 4+ 0.010 3 AAL 14U LHCB pp at7, 8 TeV
1.56540.035 4 0.020 2 AALTONEN 148 CDF  pp at 1.96 TeV
1.44940.0364+0.017 2 AAD 13U ATLS ppat7 TeV
1.50340.05240.031 2 CHATRCHYAN 13AC CMS  pp at 7 TeV
1.30340.07540.035 2 ABAZOV 120 DO pp at 1.96 TeV
1.40140.046 4+ 0.035 4 AALTONEN 108 CDF  pp at 1.96 TeV
e o ¢ We do not use the following data for averages, fits, limits, etc. o o o
1.48240.0184+0.012 5 AAI 1388 LHCB Repl. by AAIJ 14U
1.537+0.04540.014 2 AALTONEN 11 CDF  Repl. by AALTONEN 148
1.218j8-ﬁ'g +0.042 2 ABAZOV 07s DO  Repl. by ABAZOV 12U
40.119 +0.087 6 _
1.200 79112 +0-087 ABAZOV 07U DO pp at 1.96 TeV
1.593j8-8§§io.033 2 ABULENCIA 07A CDF  Repl. by AALTONEN 11
1.22 J_FS% 40.04 2 ABAZOV 05C DO Repl. by ABAZOV 07s
111 T512 +o.05 7 ABREU 99w DLPH ete™ — Z
129 T9-2% +0.06 7 ACKERSTAFF 98¢ OPAL ete™ — Z
1.21 +0.11 7 BARATE 98D ALEP ete™ — Z
1.32 40.15 +0.07 8 ABE 96M CDF  pp at 1.8 TeV
1021 +0.07
119 921 +0.0¢ ABREU 96D DLPH Repl. by ABREU 99w
1.27 jg-gg 40.09 ABREU 955 DLPH Repl. by ABREU 99w
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1.14 7922 10,07 69  AKERS
1.02 7923 +0.06 44 BUSKULIC
1 Measured using /\2 — J/Y A decays.

95K OPAL Repl. by ACKERSTAFF 98G

95L ALEP Repl. by BARATE 98D

2 Measured mean life using fully reconstructed /\2 — J/Y A decays.

3 Used A9

b~ J/vp K™ decays.

4 Measured mean life using fully reconstructed /\2 — /\;*'71'_ decays.

5 Measured the lifetime ratio of decays /\10) — J/YpK™ to BY — J/'L/)ﬂ'+ K™ to be
0.976 + 0.012 + 0.006 with Tgo = 1.519 4 0.007 ps.

6 Measured using semileptonic decays /\2 — /\;__",qu and /\;i' — K% p.

7 Measured using A€~ and AT,
8 Excess AL~ decay lengths.

T " /7'7\2
VALUE DOCUMENT ID TECN COMMENT
0.940+-0.035+0.006 L Al 14E LHCB ppat 7 TeV

1 Measured using /\2 — J/Y A decays.

7 70/T go MEAN LIFE RATIO
b

TN /T go (direct measurements)

VALUE DOCUMENT ID

TECN  COMMENT

0.970+0.006 OUR EVALUATION

(Produced by HFLAV)

0.970+0.009 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below.

0.978-:0.018 +0.006 1 SIRUNYAN  18BYCMS pp at 8 TeV
0.929-£0.018 +0.004 L AALd 14 LHCB pp at 7 TeV
0.974-£0.006 +0.004 2 AL 14U LHCB ppat7, 8 TeV
0.960-:0.025+0.016 3 AAD 13U ATLS ppat7 TeV
0.864£0.052+0.033 4,5 ABAZOV 12u DO pp at 1.96 TeV
1.020+0.03040.008 4 AALTONEN 11 CDF  pp at 1.96 TeV

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

0.976+0.01240.006 6 AAI 1388 LHCB Repl. by AAIJ 14U
0.811 70596 +0.034 4,5 ABAZOV 07S DO  Repl. by ABAZOV 12U
1.04140.057 7 ABULENCIA 07A CDF  Repl. by AALTONEN 11
0.87 TO-17 +0.03 7 ABAZOV 05 DO Repl. by ABAZOV 07s

1 Measured using A0 - J/p A and BO — J/ K*(892)0 decays.

b

2 Used /\g

3 Measured with AQ

4 Uses fully reconstructed Ay — J/9 A decays.
5Uses BY — J/ K% decays for denominator.

— J/ippK™ and BO = J/y K*(892)0 decays.
0 — J/p(ut p=) A(pn~) decays.

6 Measures 1/7'/\0 - l/TBO and uses TRo = 1.519 + 0.007 ps to extract lifetime ratio.
b

7 Measured mean life ratio using fully reconstructed decays.

https://pdg.Ibl.gov Page 3

Created: 6/1/2026 16:25


https://doi.org/10.5281/zenodo.19446771

Citation: F. Takahashi et al. (Particle Data Group), Int. J. Mod. Phys. A 41, 2630011 (2026)

WEIGHTED AVERAGE
0.970+0.009 (Error scaled by 1.4)

SIRUNYAN 18BY CMS
AAIJ 14E LHCB
AAlJ 14U LHCB
AAD 13U ATLS
ABAZOV 12U DO

AALTONEN 11 CDF

08 085 09

0.95 1

T/\g/TBO (direct measurements)

1.05 141

1.15

(Confidence Level =

2
X
0.2
4.9
0.4
0.1

2.6

8.2
0.086)

A9 DECAY MODES

The branching fractions B(b-baryon — A£™ Tpanything) and B(/\g —

/\;*’é_vganything) are not pure measurements because the underlying
measured products of these with B(b — b-baryon) were used to determine
B(b — b-baryon), as described in the note “Production and Decay of

b-Flavored Hadrons.”

For inclusive branching fractions, e.g., Ap — zcanything, the values

usually are multiplicities, not branching fractions.

They can be greater

than one.
Scale factor/
Mode Fraction (I';/T) Confidence level
r J/P(1S)A (3.0 08 )x 104
M J/Y(1S)A¢ (12 +0.4 )x 1072
M3 ¥(25)A (1.5 £04 )x10~%
4 pD07r_ (6.4 £0.6 )x 10~4
s N (2860)T 7, /\+ — D%
M6 A(2880)T 7, AT — DOp
ry Ne(2940)T 7, /\+—> DOp
e pDTn— 7~ (2.8 £0.4 )x10~4
g pD*(2010) 7~ 7~ (53 +£1.0 )x10~4
Mo pDOK~ (46 £0.8 )x 107>
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D— K rnt
D— Ktn

pDK™,
pDK™,
pJ/m™
pr— J/,
pJ/YK™
JIp=" KT
pnc(1S) K™
P.=(4312)T K,
pnc(1S)
P.=(4380)T K—,
pJ/
P.(4450)" K,
Xc1(1P)pK™
Xcl(lP)p'/T_

Xc2(1P)pK™
XC2(1P)p7T_
pJ/Y(1S)n T~ K™

pY(25)K™
Xc1(3872) pK™
Yc1(3872) A(1520)

Y(25)pT™
pKOr
pKOK—

+ —
/\C T
AT K™
AT a1(1260)~
AT D~

+ —
A ¢ D s
/qC [)S
ATD, KT K™

P.es(4459) KT K™,
P.zs(4459) — AT DZ
Pozs(4338) Kt K,
Pcs(4338) — AT D_

ATDOK™

+ %0 o —
AT DK
Aiw+w_w_

Jp — it

+
PCE —

+
PCE —

P.— pJ/y

Page 5

[a]

[a]

<

<

<

(26 792 )x1073

(16 +0.8 )x107°
(32 709 )x10-4
(36 +1.1 )x107°
( 1.06+0.26) x 10~4

2.5 x 1072
(27 £1.4 )x107°

+0.4 )x 1072
181075

(13
(7.7

(51 713 )x10-6

(80 T17)x1075

j:19)><10 6
13,1075

(48
(66

(6.6 T12)x107°

(2.8
(1.6

+1.2 )x 1072
+0.8 ) x 1072

(7.5 T1¢)x 1070

( 1.9510.34) x 1072
( 1.2240.23) x 1070
(49 +0.4 )x10~3

( 3.56+0.28) x 10~4
seen

(46 +0.6 )x 10~4

( 1.1040.10) %

( 1.83+0.18) %

( 1.55+0.28) x 10~4
2.6 x 1072

1.6 x 1072
( 2.13+£0.20) x 103

(6.6 £0.7 )x 1073
(76 +£1.1)x1073

CL=95%

S=1.2
S=1.2

CL=90%

CL=90%

Created: 6/1/2026 16:25



74
['75
['76
77

https://pdg.Ibl.gov

Citation: F. Takahashi et al. (Particle Data Group), Int. J. Mod. Phys. A 41, 2630011 (2026)

Ac(2595) T 7, A (2595)T
Ajﬁ+ﬁ

Nc(2625)T w1, A (2625)
/\—|- +

2(2455)0 T, 50
Ajﬁ_

S (2455) T, £

/\—|- +
2455)++ D~ K~
-(2455) T D*~ K~
2520)++ D~ K~

+ = -
Al ppm

5. (2455)%pp, 50— Alr

5,.(2520)° pp, £.(2520)°
Ajﬁ_
AKO27t 27—
+ - .
AL L~ vyanything

+ )——
/\cg Vy

A(1520)° it
Ny
PK™ v
A(1405)%y
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F7g  A(1520)%y

F79  A(1600)%y

Fgo  A(1670)0y

Mg1  A(1690)0y

Fgo  A(1800)%y

Mgz A(1810)%y

Fga /(1820)%~

Mg5  A(1830)%y

Fg6  /A(1890)%~y

Fg7  A(2100)%y

Mgg  A(2110)%

Mgo  /A(2530)%y

F9o (PK™) nonresonant~y

Fo1  An (9 T )x1070
Foo  An/(958) < 31 x 10~0 CL=90%
Fo3 AnTm™ (6.4 +£0.9 )x107°
Foa AKT 7™ (55 +£0.7 ) x 1070
Fog5 AKTK™ ( 1.29£0.12) x 10~°
Fg¢ ADT D™ ( 1.2440.35) x 10~4
Fg7 Ao (9.8 +£2.6 )x 1070
Fog prm mtnm™ ( 2.13£0.21) x 10~5
g9 pK KT7n~ (41 +£0.6 )x 100
M09 pPK 7t 7n™ (51 +£05 )x107°
01 PKTKTK™ ( 1.28£0.13) x 10~5

[a] Pj is a pentaquark-charmonium state.
[b] Not a pure measurement. See note at head of /\g Decay Modes.

[c] Here h~ means 7~ or K.

FIT INFORMATION

An overall fit to 14 branching ratios uses 18 measurements to

determine 9 parameters. The overall fit has a X2 = 11.7 for 9
degrees of freedom.

The following off-diagonal array elements are the correlation coefficients
<6xi6xj>/(6xi-6xj), in percent, from the fit to the branching fractions, x; =

rz’ / rtotal :
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X3 99
X16 89 88
X3 0 0 0
X33 0 0 0 92
X43 0 0 0 46 43
X5g 0 0 0 13 12 6
X66 0 0 0 0 0 0 0
X67 0 0 0 0 0 0 0 82

X1 X3 X16 X32 X33 X43 X58 X66

A9 BRANCHING RATIOS
F(J/%(15)A)[Trotal /T

VALUE (units 10~%) EVTS DOCUMENT ID TECN  COMMENT
3.0+ 0.8 OURFIT
3.0+ 0.8 OUR AVERAGE

3.0+ 0.4+ 0.7 1 ABAZOV 110 DO  pp at 1.96 TeV
244+ 124+ 06 2 ABE 978 CDF  pp at 1.8 TeV
e o o We do not use the following data for averages, fits, limits, etc. o o o
91 +55 421 16 3 ALBAJAR 91E UAl1 pp at 630 GeV

LABAZOV 110 reports [I(A —  J/9(15)A)/Tigpall x [B(B — b-baryon atpp)] =
(6.01 + 0.60 =+ 0.58 + 0.28) x 10> which we divide by our best (shown rounded) value
B(b — b-baryon atpp) = (19.8 + 4.6) x 10~2. Our first error is their experiment's
error and our second error is the systematic error from using our best (shown rounded)
value.

2 ABE 978 reports [[(A) = J/3(1S)A) /Tyoral] X [B(b — b-baryon atpp)] = (4.7 +
2.3+0.2) x 10~ which we divide by our best (shown rounded) value B(b — b-baryon
atpp) = (19.8 £ 4.6) x 102, Qur first error is their experiment’s error and our second
error is the systematic error from using our best (shown rounded) value.

3 ALBAJAR 91E reports [[(AQ — J/4(1S)A)/Tioa] % [B(b — b-baryon atpp)] =
(18 6+£9)x 10~ which we divide by our best (shown rounded) value B(b — b-baryon

atpp) = (19.8 + 4.6) x 102. Our first error is their experiment's error and our second
error is the systematic error from using our best (shown rounded) value.

r(J/%(15)Ag) /T (v(25)A) r2/l3
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
8.26+0.901+0.69 SIRUNYAN 20H CMS pp at 13 TeV
M(¥(25)) /T (J/4(15)A) 3/l
VALUE DOCUMENT ID TECN COMMENT

0.506+0.023 OUR FIT

0.508+0.023 OUR AVERAGE

0.513+0.023+0.019 L AAL 19F LHCB ppat7, 8 TeV
0.50 40.03 +0.02 2 AAD 15CH ATLS pp at 8 TeV

L AAIJ 19F uses B(J/¢ — pt ™) = (5.961 + 0.033) x 10~2 and B(1(25) — et e™)
= (7.93 £ 0.17) x 103 from PDG 18 with assumption of lepton universality. AAIJ 19F
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reports this result as 0.513 + 0.023 + 0.016 + 0.011, where the last uncertainty is the
contribution due to the external input of branching fractions used in the analysis.

2 AAD 15CH uses B(J/1p — puT ) = (5.961+0.033)x 102 and B(4(25) — pt )=
(7.89 £+ 0.17) x 10~3 from PDG 14 with assumption of lepton universality.

F(pD°7~) /Teotal Fa/T
VALUE EVTS DOCUMENT ID TECN COMMENT

e o ¢ We do not use the following data for averages, fits, limits, etc. o o o

seen 52 BARI 91 SFM DO & Kk—xt

seen BASILE 81 SFM DO 5 Kk~ ot

I (Ac(2860)* 7—, AY — DOp)/I(A-(2880)* n~, AT — DOp) s/l
VALUE DOCUMENT ID TECN COMMENT
540514021 AALJ 175 LHCB ppat7, 8 TeV

I (Ac(2940)* 7=, At — DOp) /I (A-(2880)* n~, AT — DOp) r7/Te
VALUE DOCUMENT ID TECN COMMENT
0.83+0-31+0.28 AALJ 175 LHCB ppat7, 8 TeV
F(pDtn=a~)/T(Atntn—n7) Ig/Ta3
VALUE (%) DOCUMENT ID TECN COMMENT
3.66+0.18+0.13 1 AAL 22R LHCB pp at 7 and 8 TeV

LAAI 22 reports [F(A) — pDFt 7= n7)/F(A) - AT rtr—z7)] x [B(DF —
K—2x1)]/ [B(/\j:r — pK~nT)] =5.35+0.21 & 0.16 % which we multiply or divide

by our best (shown rounded) values B(Dt — K~271) = (9.31 £ 0.14) x 102,

B(/\;" — pK—7t) =(6.37 £0.21) x 102, Our first error is their experiment's error
and our second error is the systematic error from using our best (shown rounded) values.

r(pD*(2010)* 7= =x~) /T (pDFn~7~) Fo/lg
VALUE DOCUMENT ID TECN COMMENT
1.90+0.19 L Al 22R LHCB pp at 7 and 8 TeV

L AAIJ 22R uses partial reconstruction of pD+7T_ 7w~ final state.
r(pD°K~)/r(pD°n~) M10/Ta
VALUE (units 1072) DOCUMENT ID TECN COMMENT
7.3+08%023 AALJ 144 LHCB ppat 7 TeV
F(pDK-, D— K—+)/T(pDK-, D— K*+z~) /T2
VALUE DOCUMENT ID TECN COMMENT
7.1+08% 24 1 AAL 21ADLHCB ppat 7, 8, 13 TeV

1 Measured in the full phase space.
M(pd/¥m)/T(pJ/YK™) M3/T1s
VALUE (units 10_2) DOCUMENT ID TECN  COMMENT
8.241+0.25+0.42 AAILJ 14Kk LHCB ppat7, 8 TeV
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F(pJd/9YK™)/Teotal s/T
VALUE (units 1074) DOCUMENT ID TECN COMMENT
3.17+0.0473-57 1 AAL 16A LHCB ppat7, 8 TeV

LAALJ 16A reported the measurement of (3.17 = 0.04 = 0.07 + 0341 032) x 104

where the first uncertainty is statistical, the second is systematic, the third is due to the

branching fraction of BY - J/ K*(892)0, and the fourth is due to the knowledge of
f/\b/fd. We combined in quadrature second to fourth uncertainties to a total systematic

uncertainty.

I'(J/'t/JE‘ K+)/F(J/¢(15)A) M6/
VALUE (units 1072) DOCUMENT ID TECN COMMENT

1.21+0.16 OUR FIT

1.17+0.14+0.08 AALJ 25AA LHCB pp at 13 TeV
I‘(J/«ps- K+)/F(¢(2S)A) Me6/l3
VALUE (units 10_2) DOCUMENT ID TECN COMMENT

2.38+0.33 OUR FIT

3.39+1.19+40.03 L HAYRAPETY...24BA CMS  pp at 13 TeV

1 HAYRAPETYAN 24BA reports (3.38 & 1.02 + 0.61 = 0.03) x 102 from a measurement
of (A = J/p==KT)/T(AQ = w(25)A)] x [B(=~ — An7)] / [B((2S) —
J/p(1S) 7t 7)) assuming B(E~ — Am ) = (99.887 + 0.035) x 10~2 B((2S) —
J/p(1S) 7T ) = (34.68£0.30) x 102, which we rescale to our best (shown rounded)
values B(Z~ — Am~) = (99.887 + 0.035) x 10~2, B(1)(2S) — J/¢(1S)xtn ) =
(34.78 £ 0.33) x 102, Qur first error is their experiment’s error and our second error
is the systematic error from using our best (shown rounded) values.

F(pnc(1S)K™) /T (pJ /v K™) M7/T1s
VALUE DOCUMENT ID TECN COMMENT
0.333+-0.050+0.037 L Al 20AK LHCB pp at 13 TeV

L AALJ 20AK reported the measurement of 0.333 4 0.050 =+ 0.019 =4 0.032, where the last
uncertainty is due uncertainties of the used branching fractions of J/¢» — ppand n. —
pp decays. We combined in quadrature the systematic uncertainties.

M(Pce(4312)* K=, Pt = pnc(1S)) /T (pnc(1S)K™) l8/T17

VALUE CL% DOCUMENT ID TECN COMMENT

<0.24 95 AALJ 20AK LHCB pp at 13 TeV

I (Pcz(4380)F K=, Pt.— pJ/v)/Tiotal o/l
P;" is a pentaquark-charmonium state.

VALUE (units 1075) DOCUMENT ID TECN  COMMENT

2.66+0.22F]-31 1 AAL 16A LHCB ppat7, 8 TeV

1 AA1J 16 total systematic includes the uncertainties on f(P;__") and B(Ap — pJ/yK™).

I-(Pc(445())+ K=, Pc— PJ/¢)/rtotaI M20/T
P;" is a pentaquark-charmonium state.

VALUE (units 10_5) DOCUMENT ID TECN  COMMENT

1.30+0.16 1032 1 AAL 16A LHCB ppat7, 8 TeV
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1 AA1J 16 total systematic includes the uncertainties on f(Pj—) and B(Ap, — pJ/YK™).

M(xc1(1P)pK™) /T (pJ/¥K™) M21/l1s5
VALUE DOCUMENT ID TECN COMMENT
0.242+0.014+0.016 1 AAL 17AMLHCB pp at 7, 8 TeV

LAAIJ 17AM reports 0.242 + 0.014 + 0.016 from a measurement of [I'(/\g —

Xcl(lP)pK_)/r(/\?) —  pJ/YKT)] x [B(xc1(1P) — ~vJ/¢(1S))] assuming
B(xc1(1P) = ~J/%(1S)) = (33.9 + 1.2) x 1072,

M(xc1(1P)p7=) /T (xc1(1P)pK™) F22/T21
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
6.59+1.01+0.22 AALJ 21R LHCB pp at 13 TeV
I(xc2(1P)pK™) /T (pJ/¥K™) 23/l1s5
VALUE DOCUMENT ID TECN COMMENT
0.251+0.025+0.010 L AAL 17AMLHCB pp at 7, 8 TeV

LAAIJ 17AM reports 0.248 + 0.02 + 0.017 from a measurement of [I'(/\g —
XC2(1P)pK_)/F(/\?) —  pJ/YKT)] x [B(xeo(1P) —  ~vJ/¢(1S))] assuming
B(xco(1P) = ~vJ/4¥(1S)) = (19.2+£0.7) x 10~2, which we rescale to our best (shown

rounded) value B(xo(1P) — ~vJ/¥(1S)) = (19.0 £ 0.8) x 10=2. Our first error is
their experiment’s error and our second error is the systematic error from using our best
(shown rounded) value.

M(xc2(1P)pK~) /T (xc1(1P)pK™) M23/l21
VALUE DOCUMENT ID TECN COMMENT
1.06+0.05+0.04+0.04 L aAl 21R LHCB pp at 13 TeV

1 The first uncertainty is statistical, the second is systematic and the third is related to
the uncertainties in the branching fractions of the x.; — J/¢~ decays.

M(xc2(1P)p7=) /T (xc1(1P)p7™) M24/M22
VALUE DOCUMENT ID TECN COMMENT
0.95+0.30+-0.04+0.04 L AAL 21R LHCB pp at 13 TeV

1 Evidence for the /\g — XcpP7m  decay is obtained with a significance of 3.5 standard

deviations. The first uncertainty is statistical, the second is systematic and the third is
related to the uncertainties in the branching fractions of the x.; — J/1~ decays.

F(pJ/p(1S)nt 7~ K™)/T(pJ/YK™) M25/T15
VALUE DOCUMENT ID TECN COMMENT
0.2086+0.0096 +0.0134 L AAL 16Y LHCB ppat7, 8 TeV

L Excludes ¢(25) — J/pntx—.
M(pw(2S)K™) /T (pJ/vK™) l26/T15
VALUE DOCUMENT ID TECN COMMENT
0.2070+0.0076 +0.0059 L aall 16Y LHCB ppat7, 8 TeV

1 AALJ 16v reports a measurement of 0.2070 4 0.0076 + 0.0046 4 0.0037 where the third
uncertainty is due to the knowledge of J/v¢ and (2S) branching fractions. We have
combined both systematic uncertainties in quadrature.
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I(xc1(3872)pK~) /T (p¥(2S)K™) F27/l26
VALUE DOCUMENT ID TECN COMMENT
0.43+0.09+0.14 L Al 19AN LHCB pp at 7, 8, 13 TeV

LAAIJ 19N  reports [I'(/\% — XC1(3872)pK_)/|'(/\g = pY(2S)KT)] x
[Blxe1(3872) = atn=J/w(S)] / B(2S) — J/6(aS)a+n—)] = (5.4 +
1.1 £ 0.2) x 10~2 which we multiply or divide by our best (shown rounded) values
B(x1(3872) — nt o™ J/i(1S)) = (43+ 1.4)x 1072, B(4(2S) = J/9(1S)nt =)

= (34.78 £ 0.33) x 10~2. Our first error is their experiment’s error and our second error
is the systematic error from using our best (shown rounded) values.

[ (xc1(3872) A(1520)) /T (xc1(3872) pK ™) F28/M27
VALUE DOCUMENT ID TECN COMMENT

0.58-0.15 AAIJ 19ANLHCB pp at 7, 8, 13 TeV

I (¥(2S)p7~) /T (p¥(2S)K™) 29/ 26
VALUE (%) DOCUMENT ID TECN COMMENT
11.4+1.34+0.2 AAlJ 18AF LHCB pp at 7, 8, 13 TeV
I-(P70 7~) /Ttotal M30/T
VALUE (units 10_5) DOCUMENT ID TECN COMMENT

1.95 +0.34 OUR AVERAGE Error includes scale factor of 1.9.

2.1244+0.042+0.198 L AAL 25AP LHCB pp at 7, 8, 13 TeV
1.26 +0.19 +0.36 2 AAL 14Q LHCB ppat 7 TeV

1 Measured relative to /\% — /\? T, /\;" — pK%. The last error includes both system-

atic and the uncertainties on B(/\g — /\? T, /\;__" — pK%).
2 Used the normalizing mode branching fraction value of B(BO — KO T r7) = (4.96 +
0.20) x 1072,

0 w—
M(pK°K~) /Ttotal 31/l
VALUE (units 1076) CL% DOCUMENT ID TECN COMMENT
1.224+0.16+0.17 L aAl 25AP LHCB pp at 7, 8, 13 TeV
e o ¢ We do not use the following data for averages, fits, limits, etc. @ o o
<3.5 90 AAlJ 14Q LHCB Repl. by AAlJ 25AP
I Measured relative to /\g — /\? K—, /\;" — pKOS. The last error includes both
systematic and the uncertainties on B(/\% — /\;_" K—, /\;_" — pK%).
+
I'(Ac m )/ ltotal Ms2/T
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
49 +0.4 OURFIT Error includes scale factor of 1.2.
4.8 +£0.5 OUR AVERAGE Error includes scale factor of 1.5.
2601030 +0.14 1 AAIL 141 LHCB ppat7 TeV
5.974+0.284+0.81 2 AALJ 14Q LHCB ppat7 TeV
8.8 £2.8 +1.5 3 ABULENCIA 078 CDF pp at 1.96 TeV
e o e We do not use the following data for averages, fits, limits, etc. e o o
seen 3 ABREU 96N DLPH /\gL — pK—aT
seen 4 BUSKULIC 96L ALEP /\2‘ — pK— xT,

p?o, At ata—
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L AALJ 141 reports (4.30 £ 0.031_8'%% + 0.26 £ 0.21) x 10~3 from a measurement of

[F(A) - AT77)/Tiorall x B(B® — D~ )] assuming BB — D~ nt) =
(2.68 £ 0.13) x 10~3, which we rescale to our best (shown rounded) value B(B0 —

D~ 7t)=(2.51£0.08)x 10~ 3. Our first error is their experiment's error and our second
error is the systematic error from using our best (shown rounded) value. Uses information
on fbaryon/fd from measurement in semileptonic decays by the same authors.

2 Obtained using the branching fraction of /\;" - pK—nt decay.

3 The result is obtained from (fbaryon/fd) (B(/\g — /\iw_)/B(EO — Dtr7)) =
0.82 £ 0.08 £ 0.11 + 0.22, assuming fbaryon/fd = 0.25 + 0.04 and B(E0 — Dt x7)
= (2.68 + 0.13) x 1073,

F(pD%n~) /I (At ™) la/T32
VALUE DOCUMENT ID TECN COMMENT
0.131+0.007 +0.004 L AALl 14H LHCB ppat 7 TeV

LAAI 14# reports [T(A) — pDOn=)/r(AQ — Atz=)] x B(DO - K=7t)] /
[B(/\i_ — pK~xt)] = (8.06 + 0.23 + 0.35) x 102 which we multiply or divide by
our best (shown rounded) values B(D0 — K~ xt) =(3.936+0.030) x 102, B(/\j_ —

pK—nt) = (6.37 £ 0.21) x 10=2. Our first error is their experiment’s error and our
second error is the systematic error from using our best (shown rounded) values.

(AT K™)/Teotal a3/l
VALUE (units 10_4) DOCUMENT ID TECN COMMENT

3.56+0.28 OUR FIT Error includes scale factor of 1.2.

3.55+0.44+0.50 1 AAL 14Q LHCB ppat7 TeV

1 Obtained using the branching fraction of /\j— — pK™ nt decay.

+ p— +,—
F(ATK=)/T (AT 7) l33/M32
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
7.31+0.22 OUR FIT
7.31+0.161+0.16 AALJ 14H LHCB ppat7 TeV
(At 21(1260)~) /Total l34/T
VALUE EVTS DOCUMENT ID TECN COMMENT
seen 1 ABREU 96N DLPH /\:r — pK=rt, a] >
po o atr o
(AL D7) /Tiotal 36/T
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
1.1+0.1 1 AAL 14AA LHCB pp at 7 TeV

1 Uses B(EO - DTt DS_) = (7.2 £ 0.8) x 1073 and their measured B(/\?) —
Ai_w_))/B(EO — DT 77 values.

+ - + -
r(AZ D~)/r(AZD;) I35/36
VALUE DOCUMENT ID TECN COMMENT
0.042+0.003+0.003 AAL 14AA LHCB pp at 7 TeV
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+ y*— + -
r(Ac Ds )/r(Ac Ds ) I-37/|-36
VALUE DOCUMENT ID TECN COMMENT
1.668-:0.022+0-061 AALJ 24x LHCB pp at 13 TeV
+p— w+ K- +p-

I'(Ac Ds KTK )/I'(Ac Ds) M38/l36
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
1.414+0.1940.12 AAILJ 25AK LHCB pp at 13 TeV

I (Pczs(4459) K+ K—, Pczs(4459) = AT D) /T (AT D KYK™)  T39/l3s
VALUE CL% DOCUMENT ID TECN COMMENT

<0.17 90 AALJ 25AK LHCB pp at 13 TeV
I(Pezs(4338) K+ K, Pczs(4338) = AT D) /T(AT D KYK™)  Tao/T3s
VALUE CL% DOCUMENT ID TECN COMMENT

<0.10 90 AALJ 25AK LHCB pp at 13 TeV
r(AfD°K~)/r (At D]) l41/T36
VALUE DOCUMENT ID TECN COMMENT

0.194 +0.004 +0.003 L Al 24X LHCB pp at 13 TeV

LAAL 24X reports [T(AD — ATDOK=)/T(A) - AT D) x [B(DO - K=at)]/

[B(D - KTk~ zt)=0. 1400+8 0026 +0.0032 which we multiply or divide by our

best (shown rounded) values B(DO — K~ ) = (3.936 + 0.030) x 102, B(D;— —

KT K~ nt) = (5.4540.08) x 102. Qur first error is their experiment’s error and our
second error is the systematic error from using our best (shown rounded) values.

+79*0 p— +p—
r(ATD*K~)/r (A7 D7) F42/T36
VALUE DOCUMENT ID TECN COMMENT
0.598+0.025+0.010 1 AAL 24X LHCB pp at 13 TeV

LAAL 24x reports [[(A) — ATD*OKk=)/r(AQ — AT D) x [B(D? —» K~ at)]

/[B(Df - KT K= aT) =0 432+8 013 + 0.013 which we multiply or divide by our

best (shown rounded) values B(DY — K~ 7+) = (3.936 % 0.030) x 1072, B(D —

KT K~ 7t) = (5.45 £ 0.08) x 1072, Our first error is their experiment's error and our
second error is the systematic error from using our best (shown rounded) values.

r(AFD*°K~)/r (AT D°K™) Fa2/Ta1
VALUE DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. @ o o
+0.11+0.09
3.09 2010-010 AAlJ 24X LHCB pp at 13 TeV
+ - =
r(Ac atr—w )/rtotal Fa3/T
VALUE (units 10_3) EVTS DOCUMENT ID TECN COMMENT
7.6+1.1 OUR FIT Error includes scale factor of 1.1.
148138111 LAALTONEN 12A CDF  pp at 1.96 TeV
e o o We do not use the following data for averages, fits, limits, etc. @ o o
seen 90 BARI 91 SFM /\gL —~ pK—aT
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L AALTONEN 12A reports [[(AQ — AT xtr=a7)/Tigeal / [BAA) — AT 7)) =

3.0420.33 1 0-12 which we multiply by our best (shown rounded) value B(AQ — AT 7™)
= (4.9+0.4)x 1073, Our first error is their experiment’s error and our second error is

the systematic error from using our best (shown rounded) value.

+ - +, -

Fr(Agata=a=)/T (A7) la3/l32
VALUE DOCUMENT ID TECN COMMENT

1.57+0.21 OUR FIT

1.431+0.16+0.13 AALJ 11 LHCB ppat7 TeV
I(Ac(2595)F 71—, Ac(2595)F — At nt =) /T (At ntn—n™) l4a/T43
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
44+17409¢ AALJ 11 LHCB ppat7 TeV
I(Ac(2625)F 7=, A(2625)t — AT nta™) /T(AT nta—77) las/Ta3
VALUE (units 1072) DOCUMENT ID TECN COMMENT
43+1.51+0.4 AALJ 11E LHCB ppat7 TeV
I(Z.(2455)° 7t 7=, X0 o At n=) /T (AT ntm—n7) Ta6/Ta3
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
7.412.4+1.2 AAILJ 11E LHCB ppat7 TeV
M(Zc(2455) = o=, T o Atat)/r (Al ntn—n7) Ta7/Ta3
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
4.24+1.840.7 AALJ 11E LHCB ppat7 TeV
I(Z.(2455)** D~ K~) /T (AT D°K™) Fag/Ta1
VALUE DOCUMENT ID TECN COMMENT
0.282+40.016+0.017 L Al 24y LHCB pp at 13 TeV

LAALS 24y uses 5 (2455)tF — ATzt D= — Kktr=x~ and D0 —» KT,

analyzing an integrated luminosity of 6 fo— 1,

I‘(}_'c(2455)"“" D*— K ‘) / I‘(Z,_.(2455)"“" D— K ‘) F49/l 48
VALUE DOCUMENT ID TECN COMMENT
2.261+40.202+0.137 L Al 24y LHCB pp at 13 TeV

1 AAIJ 24y uses }:C(2455)++ — /\j 7t and D~ — KT 7~ 7, analyzing an integrated
luminosity of 6 fb— 1,

I‘(}_'c(2520)++ DK ‘) /I‘(}_'c(2455)++ D~ K ‘) M's0/las
VALUE DOCUMENT ID TECN COMMENT
0.460+0.052+0.028 1 AAL 24y LHCB pp at 13 TeV

LAAI 24v uses 5 (2455)FF — ATt 5.(25200tF — ATxt, and DT —
Ktr—n—, analyzing an integrated luminosity of 6 fb—1,

I‘(}_'c(2520)++ D*— K —) /I‘(Zc(2455)++ DK —) Ms51/T48
VALUE DOCUMENT ID TECN COMMENT
0.896+0.137+0.068 1 AAL 24y LHCB pp at 13 TeV
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LAAI 24y uses 3 (2455)FF — ATxt, 5(25200tF - ATxt, and DT —
Ktr—a— analyzing an integrated luminosity of 6 fb— 1,

+ )+ K— — + -
r(AY K+K—n~)/T (AT D) M's2/T36
VALUE (units 1072) DOCUMENT ID TECN COMMENT
9.26+0.29+0.53 L Al 21B LHCB pp at 7 and 8 TeV

1 AAL) 218 systematic uncertainty includes the contribution from the DS_ — KtK—n—
branching fraction.

r(Af ppr~) /T (AT 7™) Ms3/l32
VALUE (units 1072) DOCUMENT ID TECN COMMENT
5.401+0.231+0.32 AALJ 18AWLHCB pp at 7 and 8 TeV
I(X.(2455)°pp, £ — A7) /T (At pP7™) Msa/Ts3
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
8.9+1.51+0.6 AALJ 18AWLHCB pp at 7 and 8 TeV
0,5 0 +,_ . — + = —
I(Zc(2520)° pp, £.(2520)° — AT x~) /T (AT pp7™) Iss5/Ms3
VALUE DOCUMENT ID TECN COMMENT
0.11910.020+0.014 AALJ 18AWLHCB pp at 7 and 8 TeV
F(AKO27xt277) [Teotal Mse/T
VALUE EVTS DOCUMENT ID TECN COMMENT
e o o We do not use the following data for averages, fits, limits, etc. e o o
seen 4 LARENTON 86 FMPS AKQ2r+2r—
1 See the footnote to the ARENTON 86 mass value.
+ p—— .
I'(/\C £~ Uganything) /Total Ms7/T

The values and averages in this section serve only to show what values result if one
assumes our B(b — b-baryon). They cannot be thought of as measurements since the
underlying product branching fractions were also used to determine B(b — b-baryon)
as described in the note on “Production and Decay of b-Flavored Hadrons.”

VALUE EVTS DOCUMENT ID TECN COMMENT
0.109+0.022 OUR AVERAGE

0.1024+0.01940.013 1 BARATE 98D ALEP ete™ — Z

0.14 T35 +0.02 29 2ABREU 955 DLPH ete™ — Z

e o o We do not use the following data for averages, fits, limits, etc. o o o
0.0904+0.02240.012 55 3 BUSKULIC 95L ALEP Repl. by BARATE 98D
0.18 +0.07 +0.02 21 4 BUSKULIC 92E ALEP /\2’ - pK—nt

1 BARATE 98D reports [I'(/\% — /\? ¢~ Uyanything) /Tioia1] X [B(b — b-baryon atZ)]
= 0.0086 + 0.0007 £ 0.0014 which we divide by our best (shown rounded) value B(b —
b-baryon atZ) = (8.4 £ 1.1) x 1072, Our first error is their experiment’s error and
our second error is the systematic error from using our best (shown rounded) value.
Measured using A £~ and AT,

2 ABREU 955 reports [I'(/\g — /\? ¢~ vpanything) /Tioia] X [B(b — b-baryon at Z)]

= 0.0118 + 0.0026+8'883% which we divide by our best (shown rounded) value B(b —
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b-baryon atZ) = (8.4 £ 1.1) x 1072, Our first error is their experiment’s error and our
second error is the systematic error from using our best (shown rounded) value.

3BUSKULIC 95 reports [['(AD — AY £~ 7yanything) /Tyopa] % [B(B— b-baryon atZ)]
= 0.00755 £ 0.0014 £ 0.0012 which we divide by our best (shown rounded) value B(b —
b-baryon atZ) = (8.4 £ 1.1) x 102, Our first error is their experiment’s error and our
second error is the systematic error from using our best (shown rounded) value.

4BUSKULIC 92E reports [r(/\?) — /\i_ ¢~ Dyanything) /Tioia)] % [B(P — b-baryon
atZ)] = 0.015 £ 0.0035 + 0.0045 which we divide by our best (shown rounded) value
B(b — b-baryon atZ) = (8.4 + 1.1) x 102, Our first error is their experiment's error

and our second error is the systematic error from using our best (shown rounded) value.
Superseded by BUSKULIC 95L.

I-(/\;_-l- €~ Tp) [Teotal s/l
VALUE DOCUMENT ID TECN COMMENT
+0.014
0.062+3:91% ouR FIT
+0.01140.016 1 — 0
0.050F 5056 1 0:015 ABDALLAH 04A DLPH ete™ — Z

1 Derived from a combined likelihood and event rate fit to the distribution of the Isgur-
Wise variable and using HQET. The slope of the form factor is measured to be p2 =

+0.72
2.03 £ 0.46 170

(At e 7g) /T (AF77) ss/'32
VALUE DOCUMENT ID TECN COMMENT

128+39 our FIT

16.6+3.0%28 AALTONEN 09 CDF  pp at 1.96 TeV

Fr(AY =) /T(Af ntn— =) I'so/Ta3

VALUE DOCUMENT ID TECN COMMENT

2.46+0.27+0.40 1 AAL 22Kk LHCB ppat7, 8 TeV
lusest— = n—ntn— (7r0)u7_ decays.

F(AF 77~ €~ Tg) [Teotal leo/T

VALUE DOCUMENT ID TECN COMMENT

0.056+3-931 1 ABDALLAH 04A DLPH ete— — 20

1 Derived from the fraction of [(A) — AT e=7) / (T(A) — ATe=Dy) + (D —
/\2_ 7r+7T_E_U€) ) = 0.474_0'10—’_0'07

~0.08—0.06"
+p—= + - + S —
F(AT 7)) [F(AY € Tg) +T (AT nt = €7 7)] I'ss/(Ms8+T60)
VALUE DOCUMENT ID TECN COMMENT
+0.10+0.07 - 0
I(Ac(2595)F £~ 7) /T (AT ¢~ ) le1/Ts8
VALUE DOCUMENT ID TECN COMMENT
0.126:+0.033 1 3-047 L AALTONEN 09 CDF  pp at 1.96 TeV
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L AALTONEN 09E assumes isospin conservation for A.(2595) — /\C7T+7T+ and

N(2595) — /\C7T07T0. Significant isospin violation from thresholds in A_.(2595) —
X (2455) — A 77 may alter the recovered ratio.

I(Ac(2625)F £~ 7) [T (A ¢~ ) l62/Ts8
VALUE DOCUMENT ID TECN COMMENT
0.210:0.042 7 3-971 AALTONEN 09 CDF  pp at 1.96 TeV

[3T(Xc(2455)° 7+ £~ 1p) + 3T (X (2455) = £~ 7,) | /T (A ¢~ )

1 1
(zT63+3064)/I's8
VALUE DOCUMENT ID TECN COMMENT
0.054:+0.022+0-921 AALTONEN 09 CDF  pp at 1.96 TeV
r(P h_)/rtotal I-65/r
VALUE CL% DOCUMENT ID TECN COMMENT
<23x107° 90 1 AcosTA 050 CDF  pp at 1.96 TeV
1 Assumes f/\ / fd = 0.25, and equal momentum distribution for /\b and B mesons.
F(p7~)/Ttotal les/T
VALUE (units 1076) CL% DOCUMENT ID TECN COMMENT
4.61+0.8 OURFIT
4.11+0.94+0.5 LAALTONEN 09c CDF  pp at 1.96 TeV
o o o We do not use the following data for averages, fits, limits, etc. @ o o
<50 90 2BUSKULIC 96V ALEP ete™ — Z

L AALTONEN 09cC reports [[(A) — pr~)/Tioal / B(BY = K+x7)] x [B(b —
b-baryon atZ)] / [B(b — BO atZ)] = 0.042 £+ 0.007 %+ 0.006 which we multiply or
divide by our best (shown rounded) values B(B0 — KT7~)=(2.0040.04) x 1072,
B(b — b-baryon atZ) = (8.4 +1.1) x 10~ 2, B(b — BOatZ) = (40.8 £0.7) x 10~ 2.
Our first error is their experiment’s error and our second error is the systematic error
from using our best (shown rounded) values.

2 BUSKULIC 96V assumes PDG 96 production fractions for BO, B+, Bg, b baryons.

r(P K_)/rtotal I-67/r
VALUE (units 1079) CLY% DOCUMENT ID TECN  COMMENT
5.5+1.0 OURFIT
6.4+1.24+0.9 LAALTONEN 09C CDF pp at 1.96 TeV
e o o We do not use the following data for averages, fits, limits, etc. e o o
<360 90 2 ADAM 96D DLPH etTe ™ — Z
< 50 90 3BUSKULIC 96V ALEP ete™ — Z

L AALTONEN 09¢ reports [[(AD — pK™) /Mol / [B(B® = KTn7)] x [B(b —
b-baryon atZ)] / [B(b — BO atZ)] = 0.066 + 0.009 + 0.008 which we multiply or
divide by our best (shown rounded) values B(B0 — KT7~)=(2.0040.04) x 1072,
B(b — b-baryon atZ) = (8.4 +1.1)x 10~ 2, B(b — BOatZ) = (40.8 £0.7) x 10~ 2.
Our first error is their experiment’s error and our second error is the systematic error

from using our best (shown rounded) values.

2 _ _ _
ADAM 96D assumes fBO = fB_ = 0.39 and fBS = 0.12.

3 BUSKULIC 96V assumes PDG 96 production fractions for BO, B+, BS, b baryons.

https://pdg.Ibl.gov Page 18 Created: 6/1/2026 16:25



Citation: F. Takahashi et al. (Particle Data Group), Int. J. Mod. Phys. A 41, 2630011 (2026)

r(pm=)/T(PK™) le6/T67
VALUE DOCUMENT ID TECN COMMENT
0.84+0.09 OUR FIT
0.86+0.081+0.05 AALJ 12AR LHCB pp at 7 TeV
F(pD7)/Total e/l
VALUE CL% DOCUMENT ID TECN COMMENT
e o ¢ We do not use the following data for averages, fits, limits, etc. @ o o
<4.8x 1074 90 AAlJ 14Q LHCB ppat7 TeV

- + -
F(pD7)/T (AL =) les/M32
VALUE (units 1073) DOCUMENT ID TECN COMMENT
2.56+0.10+0.15 LAl 23k LHCB pp at 13 TeV

1 AAIJ 23K reports this measurement as (2.56 + 0.10 £ 0.05 £ 0.14) x 103 where the
last uncertainty is due to the branching fractions B(D_ — K™ K+ 7~) and B(/\;" —

pK~ w1 uncertainties.

F(pe~7,)/Teotal Feo/T
VALUE (units 1074) DOCUMENT ID TECN COMMENT
4.1+1.0 1 AAL 158G LHCB pp at 8 TeV

1 The ratio of B(/\?) — ppu= D#) to B(/\g — /\;" nw ?M) is measured within a restricted

q2 region. Combined with theoretical calculations of the form factors and the previously

measured value of |V |, the first |V,;| = (3.27 & 0.15 £ 0.16 & 0.06) x 10~3 mea-
surement from the Ay decay is obtained, consistent with the exclusively measured world
averages.

M(pu=7,) /T (AT £ 7p) leo/s8

VALUE (units 1072) DOCUMENT ID TECN  COMMENT

e o o We do not use the following data for averages, fits, limits, etc. o o o
1.040.04+0.08 L AAL 158G LHCB pp at 8 TeV
1 This measurement is a ratio of I'(/\% — p,u_UM)[q2 > 15 GeV/c2] to I'(/\g —
/\2_ uw ?'u)[q2 > 7 GeV/c2] within a restricted q2 region. Combined with theoretical

calculations of the form factors and the previously measured value of ’Vcb’v the first

|Vl = (327 £ 0.15 £ 0.16 =+ 0.06) x 10~3 measurement from the Ap decay is
obtained, consistent with the exclusively measured world averages.

F(Aut ™) [Teotal M70/T
VALUE (units 10_7) DOCUMENT ID TECN  COMMENT
10.8+2.8 OUR AVERAGE
9.6+1.6+25 L aAL 13AJ LHCB pp at 7 TeV
17.3+4.2+55 AALTONEN 11A1 CDF  pp at 1.96 TeV
1 Uses B(/\?) — J/YA) = (6.2 + 1.4) x 10~4. This measurement comes from the sum
2

of the differential rates in q= regions excluding those corresponding to J/1 and (2S)
([8.68,10.09] and [12.86, 14.18] GeV2/c?4).
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F(pr~ ut ™) /Tiotal rn/r
VALUE (units 1078) DOCUMENT ID TECN COMMENT
6.9+19+11 1 AAL 17p LHCB ppat7, 8 TeV

1 Excludes J/¢ and (2S) decays to pwtu—.
F(pr=ptp™)/T(pr=J/¢, I/ — ptp~) M71/T14
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
44412407 L Al 17 LHCB ppat 7, 8 TeV

1 The pr— put = mode excludes J/¢ and ¢(2S) decays to ptu—.
r(p K~ e+ e—)/rtota| r72/r
VALUE (units 10_6) DOCUMENT ID TECN COMMENT
0.310:£0.040 1 3-224 1,2 pAll 20M LHCB ppat7, 8, 13 TeV

1 Measured over 0.1 < g2 < 6.0 GeV/cz, and mj . < 2.6 GeV/c2.

2 The first uncertainty is the statistical uncertainty and the second is the combination of all
systematic uncertainties including those related to the normalization of /\g — J/YpK™.

F(pK=put ™) /Teotal F73/T
VALUE (units 1076) DOCUMENT ID TECN COMMENT
0.265:£0.014 +3-249 1,2 pAl 20M LHCB ppat7, 8, 13 TeV

1 Measured over 0.1 < g2 < 6.0 GeV/c2, and my, - < 2.6 GeV/c2.

2 The first uncertainty is the statistical uncertainty and the second is the combination of all
systematic uncertainties including those related to the normalization of /\% — J/YpK™.

MpK—ptpu~)/T(pK~ete™) F73/T72
VALUE DOCUMENT ID TECN COMMENT
0.86+0-14+0.05 1 AAL 20M LHCB pp at 7, 8, 13 TeV

1 Measured over 0.1 < ¢2 < 6.0 GeV/c2, and myK < 2.6 GeV/c2.

FpK—ete™)/T(pd/vK™) 72/T1s
VALUE (units 1074) DOCUMENT ID TECN COMMENT
98+14+08 1 AAIL 20M LHCB ppat7,8, 13 TeV

1 Measured over 0.1 < ¢2 < 6.0 GeV/c2, and myK < 2.6 GeV/c2.

FpK=ptu™)/T(pd/vK™) M73/T1s
VALUE (units 10_4) DOCUMENT ID TECN COMMENT
8.4+0.410.4 1 AAL 20M LHCB ppat7, 8, 13 TeV
1 Measured over 0.1 < g2 < 6.0 GeV/cz, and mj . < 2.6 GeV/c2.
r(A'Y)/ Mtotal F7s/T
VALUE (units 10_6) CL% DOCUMENT ID TECN COMMENT
7.1+1.540.9 1 AAL 192 LHCB pp at 13 TeV
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e o ¢ We do not use the following data for averages, fits, limits, etc. @ o o

<1300 90 ACOSTA 026 CDF

pp at 1.8 TeV

1 AAIJ 197 normalized to BO — K*O'y and used an integrated luminosity of 1.7 fb— 1.

I(A(1405)%~) /T (BK~7) 77/T76
VALUE (units 1072) DOCUMENT ID TECN COMMENT
35+03+19 1 AAL 24p LHCB ppat7, 8, 13 TeV

1 AAL 24p employs a Dalitz plot analysis of /\g — PpK™ ~ decays.
I(A(1520)%4) /T (PK~7) I78/T76
VALUE (units 10_2) DOCUMENT ID TECN  COMMENT
10.4123+22 1 AAL 24p LHCB ppat7, 8, 13 TeV

1 AAL 24P employs a Dalitz plot analysis of /\2 — PK™ ~ decays.
I (A(1600)%~) /T (BK~7) 79/T76
VALUE (units 1072) DOCUMENT ID TECN COMMENT
15.6+25+43 1 AAL 24p LHCB ppat7, 8, 13 TeV

L AALS 24p employs a Dalitz plot analysis of /\g — PpK™ ~ decays.
I (A(1670)°+) /T (PK~7) lso/T76
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
13+021}3 1 AAL 24p LHCB ppat7,8, 13 TeV

1 AALJ 24P employs a Dalitz plot analysis of /\2 — PK™ ~ decays.
r(A(1690)%) /T (PK~7) ls1/T76
VALUE (units 10_2) DOCUMENT ID TECN  COMMENT
7.7+34+82 1 AAL 24p LHCB ppat7,8, 13 TeV

1 AAL 24p employs a Dalitz plot analysis of /\g — PpK™ ~ decays.
r(A(1800)%) /T (PK~ ) F82/T76
VALUE (units 1072) DOCUMENT ID TECN COMMENT
183+}3+32 1 AAL 24p LHCB ppat7, 8, 13 TeV

1 AALJ 24P employs a Dalitz plot analysis of /\2 — PK™ ~ decays.
r(A(1810)°) /T (PK~ ) lg3/T76
VALUE (units 10_2) DOCUMENT ID TECN  COMMENT
01+22+18 1 AAL 24p LHCB ppat7, 8, 13 TeV

L AAL 24p employs a Dalitz plot analysis of /\g — PpK™ ~ decays.
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I(A(1820)%4) /T (BK~7) Tea/T'76
VALUE (units 1072) DOCUMENT ID TECN COMMENT
83104+10 1 AAL 24p LHCB ppat7, 8, 13 TeV

1 AALJ 24P employs a Dalitz plot analysis of /\2 — PK™ ~ decays.
r(A(1830)%) /T (PK~7) Fas/T76
VALUE DOCUMENT ID TECN COMMENT
(03+0.4+18) x 10-2 1 AAL 24p LHCB ppat7,8, 13 TeV

1 AAL 24p employs a Dalitz plot analysis of /\g — PpK™ ~ decays.
r(A(1890)%~) /T (BK~7) Fe6/T76
VALUE (units 1072) DOCUMENT ID TECN COMMENT
11.2+37+4.8 1 AAL 24p LHCB ppat7, 8, 13 TeV

1 AALJ 24P employs a Dalitz plot analysis of /\% — PpK™ ~ decays.
I (A(2100)%4)/r (PK~7) le7/T76
VALUE (units 10_2) DOCUMENT ID TECN  COMMENT
7.3+05% 13 1 AAL 24p LHCB ppat7,8, 13 TeV

1 AALJ 24P employs a Dalitz plot analysis of /\2 — PK™ ~ decays.
r(A(2110)%) /T (K~ 1) les/l'76
VALUE (units 1072) DOCUMENT ID TECN COMMENT
65+25+83 1 AAL 24p LHCB ppat7, 8, 13 TeV

L AAL 24p employs a Dalitz plot analysis of /\g — PpK™ ~ decays.
I (A(2530)%4) /T (PK~7) lso/l76
VALUE (units 10_2) DOCUMENT ID TECN  COMMENT
1.0102+0.8 1 AAL 24p LHCB ppat7, 8, 13 TeV

—-0.1-0.1

1 AALJ 24P employs a Dalitz plot analysis of /\2 — PK™ ~ decays.
I ((PK~) nonresonant+) /T (PK~7) Foo/T76
VALUE (units 1072) DOCUMENT ID TECN  COMMENT
28105+2.4 1 AAL 24P LHCB ppat7,8, 13 TeV

—-04-13

L AAL 24p employs a Dalitz plot analysis of /\g — PpK™ ~ decays.
r(/\ﬂ)/ Mtotal Fo1/T
VALUE (units 1076) DOCUMENT ID TECN COMMENT
otl+1 L AAI 15AH LHCB pp at 7, 8 TeV
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0.11 ..

1 AALJ 15AH reports [r(/\?) = A1) /Tiotall / [B(B0 — 7 KO)] = 0'1421_0.08 which we
multiply by our best (shown rounded) value B(B0 -7 KO) = (6.6 £ 0.4) x 1072, Our
first error is their experiment’s error and our second error is the systematic error from
using our best (shown rounded) value. The single uncertainty quoted with the original
measurement combines in quadrature statistical and systematic uncertainties.

/
I (A7 (958)) /Ttotal Fo2/T
VALUE CL% DOCUMENT ID TECN COMMENT
<3.1x 106 90 L AAI 15AH LHCB pp at 7, 8 TeV

L AAIS 15aH reports [T'(AD — An'(958)) /Tyoral] / [B(BO — 0’ KO)] < 0.047 which we
multiply by our best (shown rounded) value B(B0 — KO) = 6.6 x 1072,

VALUE (units 10_6) DOCUMENT ID TECN COMMENT
6.4+0.7+0.5 L AALl 25) LHCB ppat?7, 8, 13 TeV

L AAI1J 25) reports (5.3+£0.4+£0.7) x 1076 from a measurement of [I'(/\g — AnT )/
Meotall / BAQ = ATx7)] / [B(AL = Ant)] assuming B(AQ — At7™) =
(4.30 £ 0.36) x 10_3,B(/\j_ — AznT) = (1.24 £0.08) x 102, which we rescale to our
best (shown rounded) values B(A) — AT 77) = (4.940.4) x 1073, B(AT - An)

= (1.32 £ 0.05) x 102, Our first error is their experiment'’s error and our second error
is the systematic error from using our best (shown rounded) values.

I'(/\1r+1r—)/r(/\;_."1r—) lo3/T32
VALUE (units 1074) DOCUMENT ID TECN COMMENT
9.6+3.84+0.3 L aall 16w LHCB ppat7, 8 TeV

LAAI 16w reports [M(A) — Antr=)/r(A) — Alz7)] / BAAT —» Art)] =
(7.3+£19+22)x 10~2 which we multiply by our best (shown rounded) value B(/\j_ —

Ant) = (1.32+0.05) x 10~2. Qur first error is their experiment's error and our second
error is the systematic error from using our best (shown rounded) value.

r(AK+1r-)/rt°ta| Foq/T
VALUE (units 10_6) DOCUMENT ID TECN COMMENT
55+05%0-2 1 AAL 25) LHCB ppat7, 8, 13 TeV

L AALJ 25) reports (4.6 £0.24+0.6) x 10~ from a measurement of [r(/\?) — AKT )/
Meotall / [B(AY = AT27)] / [B(AT = Axt)] assuming B(A) — AT 7—) =
(4.30 £ 0.36) x 1073,B(AT — AnT) = (1.24 £ 0.08) x 1072, which we rescale to our
best (shown rounded) values B(/\?) — /\;_'_71'_) =(49+£04)x 103, B(/\;" — AnT)

= (1.32 £ 0.05) x 102, Our first error is their experiment’s error and our second error
is the systematic error from using our best (shown rounded) values.

— +
FAK*a=)/r(Atx™) loa/l'32
VALUE (units 10_4) DOCUMENT ID TECN COMMENT
11.74+2.3+0.4 1 AAL 16w LHCB ppat 7, 8 TeV
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LAA 16w reports [T(AD — AK+7=)/r(A) — ATz7)] / [B(AT = AxT)] =
(8.9 1.2 41.3) x 10~ 2 which we multiply by our best (shown rounded) value B(AT —

AnT) = (1.32 4 0.05) x 10~2. Our first error is their experiment’s error and our second
error is the systematic error from using our best (shown rounded) value.

FAKYK™)/Tiotal Fos/I
VALUE (units 10_6) DOCUMENT ID TECN COMMENT
12.9+06% 11 1 AAL 25) LHCB ppat7,8, 13 TeV

L AALJ 25) reports (10.7£0.3+1.2)x 1070 from a measurement of [I_(/\g — AKT K™)/
Meotall / B = AT77)] / [B(AT = Axt)] assuming B(A) — AT 77) =
(4.30 £ 0.36) x 10_3,B(/\;_|' — AznT) = (1.24 £0.08) x 102, which we rescale to our
best (shown rounded) values B(/\?) — /\j_ﬂ'_) =(49+£04)x 103, B(/\j_ — AnT)

= (1.32 £ 0.05) x 10~2. Qur first error is their experiment’s error and our second error
is the systematic error from using our best (shown rounded) values.

FAK*tK=) /T (A7) Fo5/T32
VALUE (units 10_3) DOCUMENT ID TECN COMMENT
3.33+0.35+0.12 L AALl 16w LHCB ppat 7, 8 TeV

LAALL 16w reports [[(AD — AKTKT)/T(AQ — ATx7)] / [B(AT — Art)] =
(25.3+1.9+1.9)x 10~2 which we multiply by our best (shown rounded) value B(/\;" —

Ant) = (1.32+0.05) x 10~2. Qur first error is their experiment's error and our second
error is the systematic error from using our best (shown rounded) value.

I'(/\ D+t D‘)/Ftota| Foe/T
VALUE (units 1074) DOCUMENT ID TECN COMMENT
1.2440.15+0.32 L aall 24R LHCB pp at 13 TeV

L AAIJ 24R reports (1.24 £ 0.15 + 0.10 £ 0.28 £+ 0.11) x 10~ from a measurement of
[F(AQ = ADF D7) /Tyorar] / [B(BY - D~ D KO)] assuming B(BY — D~ D+ K0)
=(75+17)x 10~4. The first error is statistical, the second experimental systematic,

the third due to the BO branching fraction, and the fourth due to the cross-section ratio
of D to BO of 0.541 + 0.048.

I (A®)/Tiotal Foz7/T
VALUE (units 1076) DOCUMENT ID TECN COMMENT
9.8+21+18 1 AALY 16 LHCB ppat7, 8 TeV

L AAII 165 reports [T(AD — A¢) /Tiorall / [B(BY — KO¢)] x [B(b — b-baryon atZ)]
/ [B(b — B9atZ)] = 0.275 + 0.055 + 0.020 which we multiply or divide by our best
(shown rounded) values B(B0 — KO ¢) = (7.3 £0.7) x 106, B(b — b-baryon atZ)

= (8.4 £ 1.1) x 102, B(b — BO atZ) = (40.8 £ 0.7) x 10~2. Our first error is
their experiment’s error and our second error is the systematic error from using our best
(shown rounded) values.
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- - + -
Mpr~ntax™) /T (AT ™) log/I32
VALUE (units 10_3) DOCUMENT ID TECN COMMENT
a37+0.241 01 1 AAL 189 LHCB ppat7, 8 TeV

LAAI 18Q reports [[(A) — pr—atn™)/T(A) = AT727)]/ [B(AT — pK— =)
= (6.85 + 0.19 + 0.08 + 0.32) x 10~2 which we multiply by our best (shown rounded)

value B(/\j_ — pK—nt)=(6.37£0.21) x 10~2. Our first error is their experiment’s
error and our second error is the systematic error from using our best (shown rounded)

value.
FpK~K+=x™) /T (At ™) lo9/l32
VALUE (units 1073) DOCUMENT ID TECN COMMENT
0.84+0.10+0.03 L aAl 18Q LHCB ppat7, 8 TeV

L AAIJ 18Q reports [[(AQ — pK= K+ x7)/T(A) — AT77)] / [BAT — pKk—a7T)]
=(1.32 £ 0.09 + 0.09 + 0.10) x 10~2 which we multiply by our best (shown rounded)

value B(/\j_ — pK~ ) = (6.37 £0.21) x 102, Our first error is their experiment's
error and our second error is the systematic error from using our best (shown rounded)

value.
FpK=atx™) /T (AT n7) lM00/M32
VALUE (units 1073) DOCUMENT ID TECN COMMENT
105+0.5% 93 1 AAL 180 LHCB ppat 7, 8 TeV

LAAI 18Q reports [T(AD — pK—nt =) /T(A) — ATx7)] / [B(AL — pK—nT)]
= (164 £ 0.3 £ 0.2 £ 0.7) x 10~2 which we multiply by our best (shown rounded)

value B(/\j_ — pK~ ) = (6.37 £0.21) x 102, Our first error is their experiment's
error and our second error is the systematic error from using our best (shown rounded)

value.
F(pK~ Kt K™)/T(Af7™) M101/T32
VALUE (units 10*3) DOCUMENT ID TECN COMMENT
2.62+0.15+0.09 1 AAL 18Q LHCB ppat7, 8 TeV

LAAI 18Q reports [[(A) — pK~ KT K=)/F(A) - ATx7)] / [B(AT — pK—nT)]
= (4.11 £ 0.12 £ 0.06 £+ 0.19) x 102 which we multiply by our best (shown rounded)

value B(/\;" — pK~nt)=(6.37£0.21) x 102, Our first error is their experiment's

error and our second error is the systematic error from using our best (shown rounded)
value.

PARTIAL BRANCHING FRACTIONS
B(A, = Aptp~) (g2 < 2.0 GeV2/c*)

VALUE (units 10_7) DOCUMENT ID TECN COMMENT
0.71+0.27 OUR AVERAGE

0.721 022 +0.14 1 AAIL 15AE LHCB pp at 7, 8 TeV
0.15+2.014+0.05 AALTONEN 11Aa1 CDF pp at 1.96 TeV

e o ¢ We do not use the following data for averages, fits, limits, etc. o o o
0.56+0.764+0.80 2 AALJ 13AJ LHCB Repl. by AAIJ 15AE
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1 AAIJ 15AE measurement covers 0.1 < q2 <20 GeV2/c4.
2Uses B(AQ — J/pA) = (6.2 +1.4) x 1074,

B(A, = Aptp~) (20 < q? < 4.3 GeV2/c*)
VALUE (units 10_7) DOCUMENT ID TECN COMMENT

0.28 328 OuR AVERAGE

0.253 1 9-37€ +0.046 L AAL 15AE LHCB pp at 7, 8 TeV

1.8 +1.7 =£0.6 AALTONEN 11A1 CDF  pp at 1.96 TeV

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

0.71 £0.60 +0.23 2 AALJ 13A) LHCB Repl. by AAIJ 15AE

1 AAIJ 15AE measurement covers 2.0 < q2 < 4.0 GeV2/c4.
2Uses B(A9 — J/pA) = (6.2 & 1.4) x 1074,

B(Ap = Autp~) (q? < 4.3 GeV2/c*)

VALUE (units 10_7) DOCUMENT ID TECN COMMENT
2.7+2.5+0.9 AALTONEN 11AI CDF  pp at 1.96 TeV
B(A, = Aptp~) (4.0 < q2 < 6.0 GeV2/c*)

VALUE (units 10_7) DOCUMENT ID TECN COMMENT
0.0410-28+0.02 AALJ 15AE LHCB pp at 7, 8 TeV

B(A, = Aptp~) (1.0 < g2 < 6.0 GeV2/c*)

VALUE (units 1077) DOCUMENT ID TECN COMMENT
0.47+0-3 OUR AVERAGE

0.4570-32+0.10 L AAL 15AE LHCB pp at 7 and 8 TeV
1.3 +2.1 +0.4 AALTONEN 11l CDF  pp at 1.96 TeV

1 AAIJ 15AE measurement covers 1.1 < q2 < 6.0 GeV2/c4.

B(A, = Auptp~) (6.0 < q? < 8.0 GeV2/c*)

VALUE (units 10_7) DOCUMENT ID TECN  COMMENT

0.50+9-24 +0.10 AALJ 15AE LHCB pp at 7, 8 TeV

B(Ap = Aptp~) (4.3 < g2 < 8.68 GeV2/c?)

VALUE (units 1077) DOCUMENT ID TECN COMMENT

0.5 +0.7 OUR AVERAGE

0.66--0.7440.18 L AAL 13A) LHCB pp at 7 TeV
~0.2 +£1.6 £0.1 AALTONEN  11AI CDF  pp at 1.96 TeV

LUses B(A) — J/yA) = (6.2 £ 1.4) x 1074,

B(A, = Aptp~) (10.09 < g2 < 12.86 GeV2/c*)

VALUE (units 10_7) DOCUMENT ID TECN COMMENT
22 +0.6 OUR AVERAGE
2.08 1042 +0.42 L AAL 15AE LHCB pp at 7, 8 TeV
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3.0 £1.5 1.0 AALTONEN 11A1 CDF  pp at 1.96 TeV
e o ¢ We do not use the following data for averages, fits, limits, etc. @ o o
1.554+0.58+0.55 2 AALJ 13AJ LHCB Repl. by AAIJ 15AE

1 AAIJ 15AE measurement covers 11.0 < q2 <125 GeV2/c4.
2Uses B(A9 — J/pA) = (6.2 £ 1.4) x 1074,

B(Ap = Aptp~) (14.18 < q2 < 16.0 GeV2/c?)

VALUE (units 1077) DOCUMENT ID TECN COMMENT

1.7 +£0.5 OUR AVERAGE Error includes scale factor of 1.1.

2041532 +0.42 1 AAIL 15AE LHCB pp at 7, 8 TeV

1.0 £0.7 +£0.3 AALTONEN 11A1 CDF pp at 1.96 TeV

e o o We do not use the following data for averages, fits, limits, etc. o o o
1.4440.4440.42 2 AAL 13AJ LHCB Repl. by AAIJ 15AE

1 AAIJ 15AE measurement covers 15.0 < q2 < 16.0 GeV2/c4.
2Uses B(AQ — J/pA) = (6.2 +1.4) x 1074,

B(A, = Aptp~) (16.0 < g2 GeV2/c*)

VALUE (units 10_7) DOCUMENT ID TECN COMMENT

7.0 £19 +2.2 AALTONEN 11A1 CDF  pp at 1.96 TeV

e o ¢ We do not use the following data for averages, fits, limits, etc. o o o
4,73+0.77£1.25 L2 Al 13AJ LHCB Repl. by AAIJ 15AE

LUses B(A) — J/yA) = (6.2 £ 1.4) x 1074,
2 Requires 16.00 < q2 < 20.30 GeV2 /c*.

B(Ap = Aptp~) (18.0 < g2 < 20.0 GeV2/c*)

VALUE (units 1077) DOCUMENT ID TECN COMMENT
2.4410.28+0.50 AALJ 15AE LHCB pp at 7, 8 TeV
B(A, = Autp~) (15.0 < q2 < 20.0 GeV2/c?)

VALUE (units 10_7) DOCUMENT ID TECN COMMENT
6.00+0.45+1.25 AALJ 15AE LHCB pp at 7, 8 TeV
B(A, = A(1520)%ut 1) (1.1 < q2 < 6.0 GeV2/c*)

VALUE (units 1078) DOCUMENT ID TECN COMMENT
9.56+1.13+0.78+1.81 L aAL 2388 LHCB pp at 7, 8, 13 TeV

Luses B( Ap — J/pK™) = (3.2 + 0.6) x 1074, The last uncertainty is due to
uncertainties of B(/\IOJ — pK™J/) and B(J/¢ — pT p7) values.

B(Ap = A(1520)°ut 1) (15.0 < q2 < 17.0 GeV2/c?)
VALUE (units 10_8) DOCUMENT ID TECN COMMENT
1.14+0.48+0.26+0.22 1 AAL 2388 LHCB pp at 7, 8, 13 TeV
Luses B( Ap — J/pK™) = (3.2 + 0.6) x 1074, The last uncertainty is due to
uncertainties of B(/\IOJ — pK™J/¢) and B(J/¢ — pT p7) values.
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CP VIOLATION
Acpis defined as

A B(A) —f)—B(A) —F)
CP = B Sf)+B(A —7)’

the CP-violation asymmetry of exclusive /\2 and Zg decay.

Acp(Ap = p77)

VALUE (units 10_2) DOCUMENT ID TECN COMMENT
0.3+ 0.9 OUR AVERAGE
0.2+ 0.8+0.4 AAlJ 250 LHCB ppat7, 8, 13 TeV
6 £ 7 =£3 AALTONEN 14r CDF ppat 1.96 TeV
e o o We do not use the following data for averages, fits, limits, etc. o o o
—35+ 1.7+£2.0 AAlJ 18AX LHCB Repl. by AALJ 250
3 +17 +5 AALTONEN 11N CDF  Repl. by AALTONEN 14pP
Acp(Ap = pKT)
VALUE (units 1072) DOCUMENT ID TECN COMMENT
— 1.2+ 0.8 OUR AVERAGE
— 1.1+ 0.7+04 AAIlJ 250 LHCB ppat?7, 8,13 TeV
—-10 + 8 +4 AALTONEN 14r CDF pp at 1.96 TeV
e o ¢ We do not use the following data for averages, fits, limits, etc. o o o
— 2.0+ 1.3+1.9 AAlJ 18AX LHCB Repl. by AALJ 250
37 +£17 =3 AALTONEN 11N CDF  Repl. by AALTONEN 14pP
Acp(Ap = DpK™)
VALUE DOCUMENT ID TECN COMMENT
0.12:0.003:02 1 AAL 21ADLHCB ppat 7, 8, 13 TeV

1ACP is measured from (B(/\g — [K+7T_]DPK_) — B(ﬂg — [K_7r+]DﬁK+))/
(B(/\g — [K+7r_]DpK_) + B(zg — [K™ W+]DﬁK+)) in the full phase space.

0 +,—
Acp(Ap = Al7™)
VALUE DOCUMENT ID TECN COMMENT
0.007+0.008+0.005 1 AAL 24AH LHCB pp at 7, 8, 13 TeV

1 Analyzes the angular distribution of /\g — /\;"77_.

0 + -
Acp(Ap = AT KT)

VALUE DOCUMENT ID TECN COMMENT
—0.032:£0.029:0.006 1 AAL 24AHLHCB ppat 7, 8, 13 TeV

1 Analyzes the angular distribution of /\% — /\;__" K.

AAcp(pK™/77)

AACP = ACP(pK_) — ACP(pﬂ'_)
VALUE DOCUMENT ID TECN COMMENT

0.01440.02240.010 AALJ 18AX LHCB pp at 7 and 8 TeV
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Acp(Ap, = pK°7™)

VALUE DOCUMENT ID TECN COMMENT
0.039+0.021 OUR AVERAGE

0.034+0.0194+0.009 AALJ 25AP LHCB pp at 7, 8, 13 TeV
0.22 +£0.13 £0.03 AALJ 14Q LHCB ppat7 TeV
Acp(A, = pK°K™)

VALUE DOCUMENT ID TECN COMMENT
0.020.13+0.09 AALJ 25AP LHCB pp at 7, 8, 13 TeV

AAcp(J/¥pT™ [K™)
AAcp = AcpU/dpn) — Acp(J/PpK™)

VALUE (units 10_2) DOCUMENT ID TECN COMMENT
5.712.4+1.2 AAILJ 14Kk LHCB ppat7, 8 TeV
Acp(Ap — Ant )

VALUE DOCUMENT ID TECN COMMENT
—0.013+0.053+0.018 L aAl 25) LHCB ppat7, 8, 13 TeV

1 Measured relative to /\g — /\j—ﬂ'_ decay.

AC'P(Ab — /\K+1I'-)

VALUE DOCUMENT ID TECN COMMENT
—0.1184-0.045+0.021 L aAl 25) LHCB ppat7, 8, 13 TeV
e o e We do not use the following data for averages, fits, limits, etc. e o o

—0.53 +0.23 +0.11 L AAL 16w LHCB Repl. by AAIJ 25

1 Measured relative to /\g — /\;"_71'_ decay.

ACP(Ab - AKt K-)

VALUE DOCUMENT ID TECN COMMENT
0.083+0.0231-0.016 1 AAL 25) LHCB ppat7, 8, 13 TeV

e o ¢ We do not use the following data for averages, fits, limits, etc. @ o o

—0.28 +0.10 +£0.07 L AAL 16w LHCB Repl. by AAIJ 25

1 Measured relative to /\2 — /\j_ﬂ'_ decay.

AAcp(A) = pK~ptpu™)

AAcp = Acp(PK™ T u™) = Agp(pK™ J/4)
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
—3.51+5.0+0.2 AALJ 17T LHCB ppat7, 8 TeV

AAOP(A?, — pn—wtwT)

AAcp = Acp(N9 = prmrtrT) = Agp(A) = (AT = prTat)nT)
VALUE (units 1072) DOCUMENT ID TECN COMMENT
1.1+2.5+0.6 L aAl 19AH LHCB pp at 7 and 8 TeV

LFull phase space.
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AAcp(A) = (pr~ 7t 7~ )LBM)
AMop = Acp(N = (prmrtr ) y) — Acp(A) = (AT -
pr— 7 T)m ™). Two-body low invariant-mass region (LBM): m(p7—) < 2000MeV
and m(z T 77) < 1640 MeV.

VALUE (units 10~2) DOCUMENT ID TECN  COMMENT

3.7+4.14+05 L AALl 19AH LHCB pp at 7 and 8 TeV

1 Measurement done with m(pm—) < 2000 MeV/c2 and m(m T 77) < 1640 MeV/c2.

AAcp(A) - pay(1260)7)
AAcp = Acp(M — pa(1260)7) — Acp(A) — (AT — pr—at)n™). 419
<m(rT 7~ 7t) < 1500 MeV.
VALUE (units 1072) DOCUMENT ID TECN COMMENT
—1.51+4.2140.6 AALJ 19AHLHCB pp at 7 and 8 TeV

AAcp(A) = N(1520)° p(770)0)
AAcp = Acp(A9 — N(1520)0p(770)0) — Acp (A9 — (AT — prat)n7).
1078 < m(p7—) < 1800 MeV and m(7t 7 7~) < 1100 MeV.
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
2.01+4.91+04 AAILJ 19AH LHCB pp at 7 and 8 TeV

AAcp(N) - A(1232)Hn—77)

AMop = AcpM =A@ ttrTrT) - Acp(A) —» (AT -
pr—wT)nT). 1078 < m(p7rt) < 1432 MeV.
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
0.14+3.2140.6 AALJ 19AH LHCB pp at 7 and 8 TeV

AAcp(N) - pK—wtn™)
AAcp = Acp(N) = pKk=atr7) = Agp(A = (AT —» pk=aT)n™)

VALUE (units 1072) DOCUMENT ID TECN COMMENT
2.45+0.46+0.10 L AALl 25AB LHCB pp at 7, 8, 13 TeV
e o ¢ We do not use the following data for averages, fits, limits, etc. @ o o

3.2 £1.1 +0.6 2 AALD 19AH LHCB Repl. by AAIJ 25AB

L AALJ 2548 provides also measurements in parts of the phase-space.
2Full phase space.

AAcp(A) = (PK~ 7t 77)LBM)
AAcp = AcpN = (K~ 7t 7 7) L ga)—Acp(A = (AT = pK—aT)x™).
Two-body low invariant-mass region (LBM): m(p K ™) < 2000 MeV and m(xt 7 7)

< 1640 MeV.
VALUE (units 1072) DOCUMENT ID TECN COMMENT
35+1.5+05 L AALl 19AH LHCB pp at 7 and 8 TeV

1 Measurement done with m(pK~) < 2000 MeV/c2 and m(z T 77) < 1640 MeV/c2.
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AAcp(A) - N(1520)° K*(892)°)

Acp = Acp(A —  N(1520)0K*(892)0) — Acp(A) — (AT —

pK~nT)n™). 1078 < m(pm—) < 1800 MeV and 750 < m(z7 T K™) < 1100 MeV.
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
5.56+2.51+0.5 AALJ 19AH LHCB pp at 7 and 8 TeV

AAcp(A) — A(1520)p(770)0)
AAcp = Acp(A) = A(1520)p(770)0) — Acp(A) — (AT — pK=aT)n™).
1460 < m(pK ™) < 1580 MeV and m(zn T 77) < 1100 MeV.

VALUE (units 1072) DOCUMENT ID TECN COMMENT
0.6+6.01+0.5 AALJ 19AH LHCB pp at 7 and 8 TeV
AAcp(A) - A(1232)HH K~ 77)
AMop = Acp(M) = A@232)tHKTaT) = Acp(A —» (Al -
pK~nT)n™). 1078 < m(p7rT) < 1432 MeV.,
VALUE (units 1072) DOCUMENT ID TECN COMMENT
4.41+2.610.6 AAILJ 19AH LHCB pp at 7 and 8 TeV

AAcp(A) —+ pK;(1410)7)
AAcp = Acp(A — pKy(1410)7) — Acp(A) — (AT — pK—at)z7).
1200 < m(K~ nt77~) < 1600 MeV.
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
4.7+3.5+0.8 AALJ 19AH LHCB pp at 7 and 8 TeV

AAcp(A) - pK— KT x7)

AAcp = Acp(A) = pK= Kt a7) — Agp(A) — (AT = pr=at)nT)
VALUE (units 1072) DOCUMENT ID TECN COMMENT
—6.9+4.9+0.8 L Al 19AH LHCB pp at 7 and 8 TeV

LFull phase space.

AAcp(A) = pK~ KT K™)

AAcp = Acp(A) = pPKTKTKT) = Acp(M) — (AT — pKk—xt)r™)
VALUE (units 10_2) DOCUMENT ID TECN COMMENT
0.2+1.8+0.6 1 AAL 19AH LHCB pp at 7 and 8 TeV

LEull phase space.

AAcp(A) — A(1520)¢(1020))
AAcp = Acp(A) = A(1520)¢(1020)) — Acp(AQ — (AT = pK—aT)x™).
1460 < m(pK ™) < 1600 MeV and 1005 < m(KT K~) < 1040 MeV.
VALUE (units 1072) DOCUMENT ID TECN COMMENT
4.31+5.61+0.4 AALJ 19AH LHCB pp at 7 and 8 TeV
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AAC'P(A?; - (pK —)highmass ¢(1020))

Mep = Acp M = (PK pighmass $(1020)) — Acp(Ad -

(AcpK~nt)m™). m(pK™) > 1600 MeV and 1005 < m(KT K~) < 1040 MeV.
VALUE (units 1072) DOCUMENT ID TECN COMMENT
—0.7+3.3+0.7 L Al 19AH LHCB pp at 7 and 8 TeV

1 Measurement done with m(pK™) > 1600 MeV/c2.

AAcp(A) = (PK~ K K™)LBa)
AMop = AcpA = (PKTKTK ) py) — Acp(A) — (AT —
pK~xT)r~). Two-body low invariant-mass region (LBM): m(pK™) < 2000
MeVand m(KT K™) < 1675 MeV.

VALUE (units 10_2) DOCUMENT ID TECN COMMENT

2.74+2.3+0.6 1 AAL 19AH LHCB pp at 7 and 8 TeV

1 Measurement done with m(pK~) < 2000 MeV/c? and m(KtT K—) < 1675 MeV/c2.

CP AND T VIOLATION PARAMETERS

Measured values of the triple-product asymmetry parameters, odd under
time-reversal, are defined as AC(S)(/\/¢) = (Nc(s) — Nc(s)) / (sum)
where Nj(s), Nc_s are the number of A or ¢ candidates for which the

cos(®) and sin(@®) observables are positive and negative, respectively. An-
gles cos(®) and sin(®) are defined as in LEITNER 07.

Ac(A)

VALUE DOCUMENT ID TECN COMMENT
—0.22+0.1240.06 AAIJ 16) LHCB ppat7, 8 TeV
As(A)

VALUE DOCUMENT ID TECN COMMENT
0.13+0.1240.05 AALJ 16) LHCB ppat7, 8 TeV
A:(9)

VALUE DOCUMENT ID TECN COMMENT
—0.01+0.1240.03 AALJ 16) LHCB ppat7, 8 TeV
As(9)

VALUE DOCUMENT ID TECN COMMENT
—0.07+0.1240.01 AALJ 16) LHCB ppat7, 8 TeV

acp(A) = prn—wtaT)
Observable calculated as half of the difference between triple products for /\g and ﬂg,
which is sensitive to CP violation.

VALUE (%) DOCUMENT ID TECN COMMENT

—0.7 +£0.7 +0.2 1 AAL 20AB LHCB pp at 7, 8, 13 TeV

e o o We do not use the following data for averages, fits, limits, etc. o o o
1.154+1.4540.32 2 AALJ 17H LHCB Repl. by AAIJ 20AB

1 Used both triple product asymmetries and the unbinned energy test method.
2 Measured over full phase space of the decay.
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acp(A) = pK—ntx7)
Observable calculated as half of the difference between triple products for /\2 and ﬂg,

which is sensitive to CP violation.
VALUE (%) DOCUMENT ID TECN COMMENT

—0.81+0.84+0.31 L Al 18AG LHCB pp at 7, 8 TeV

1 Measured over full phase space of the decay.

0 - -
Observable calculated as half of the difference between triple products for /\g and /\g,

which is sensitive to CP violation.
VALUE (%) DOCUMENT ID TECN COMMENT

—0.931+4.54+0.42 L AAL 17H LHCB ppat 7, 8 TeV

1 Measured over full phase space of the decay.

acp(A) = pK=KTK™)
Observable calculated as half of the difference between triple products for /\10) and Zloy

which is sensitive to CP violation.
VALUE (%) DOCUMENT ID TECN COMMENT

1.12+1.51+0.32 1 AAL 18AG LHCB pp at 7, 8 TeV

1 Measured over full phase space of the decay.

acp(A) = pK~—ptp™)
VALUE (%) DOCUMENT ID TECN COMMENT
1.2+5.04+0.7 AALJ 17T LHCB ppat7, 8 TeV

P VIOLATION PARAMETERS

Observables calculated as average of the triple products for /\2 and ZIO),
which is sensitive to parity violation.

ap(A) = pr—atn7)

VALUE (%) DOCUMENT ID TECN COMMENT

—4.0 +£0.7 +0.2 L AAL 20AB LHCB pp at 7, 8, 13 TeV
e o ¢ We do not use the following data for averages, fits, limits, etc. @ o o
—3.71+1.454+0.32 2 AALJ 17H LHCB Repl. by AAIJ 20AB

1 Used both triple product asymmetries and the unbinned energy test method.
2 Measured over full phase space of the decay.

ap(A) - pK—ntw7)

VALUE (%) DOCUMENT ID TECN  COMMENT

—0.60+0.84+0.31 L aAl 18AG LHCB pp at 7, 8 TeV
1 Measured over full phase space of the decay.

ap(A) = pK—Ktn~)

VALUE (%) DOCUMENT ID TECN  COMMENT

3.62+4.54+0.42 1 AAL 17H LHCB ppat7, 8 TeV

1 Measured over full phase space of the decay.
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ap(A) = pK~KtK™)

VALUE (%) DOCUMENT ID TECN  COMMENT

—1.56+1.51+0.32 1 AAL 18AG LHCB pp at 7, 8 TeV

1 Measured over full phase space of the decay.

ap(A) = pK~putu™)
VALUE (%) DOCUMENT ID TECN COMMENT

—4.84+5.0+0.7 AALJ 17T LHCB ppat7, 8 TeV

Ag DECAY PARAMETERS

See the note on “Baryon Decay Parameters” in the neutron Listings.

a decay parameter for A, = J/YA

VALUE DOCUMENT ID TECN COMMENT

—0.017+0.026 OUR AVERAGE

~0.0227 097 L AAL 200 LHCB ppat7, 8, 13 TeV

—0.14 +0.14 +0.10 2G5IRUNYAN 18R CMS ppat7, 8 TeV
0.30 +0.16 +0.06 3 AAD 14L ATLS ppat7 TeV

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

0.05 +0.17 £0.07 4 AAI 13AG LHCB Repl. by AALJ 200

1 Extracted using a Bayesian analysis. The most probable value is given as —0.022, with a
68% credibility interval [-0.048, 0.005]. Transverse polarizations of /\g of —0.004 (68%
credibility interval [-0.064, 0.051]), 0.001 (68% credibility interval [-0.035, 0.045]), and
0.032 (68% credibility interval [-0.011, 0.065]) are also reported at 7 TeV, 8 TeV and 13
TeV, respectively. Note that both statistical and systematic uncertainties are included.
2 An angular analysis of Ay, — J/i A decay is performed. Note that the sign of « in
CMS definition is the opposite to that used by AAIJ 13AG and AAD 14L. Ay transverse
production polarization of 0.00 £ 0.06 + 0.06 is also reported, as well as squares of the
helicity amplitudes.

3 An angular analysis of Ay — J/9 A decay is performed and magnitudes of all helicity
amplitudes are also reported.

4 An angular analysis of Ay, — J/1 A decay is performed and a Ay, transverse production
polarization of 0.06 4 0.07 £ 0.02 is also reported.

CP-averaged o decay parameter for /\2 — /\;__" T

VALUE DOCUMENT ID TECN  COMMENT

—1.003+-0.008+0.005 L aAl 24AH LHCB pp at 7, 8, 13 TeV

1 Analyzes the angular distribution of /\% — /\;"77_.

0 + -
CP-averaged o decay parameter for Ay — A7 K

VALUE DOCUMENT ID TECN  COMMENT

—0.964+0.028+0.015 1 AAL 24AH LHCB pp at 7, 8, 13 TeV

1 Analyzes the angular distribution of /\g — /\j— K.

., decay parameter for A, — Ay

Measures asymmetry between left- and right-handed photons in the decay.

VALUE DOCUMENT ID TECN  COMMENT

0.82+0-37+0.04 1 AAL 22M LHCB pp at 13 TeV
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L AALL 22m provides a combined measurement as well as measured a; =1.26+0.4240.20
and a:; = 0.55 + 0.32 + 0.16 for /\g and ﬂg separately.

fr,(up) longitudinal polarization fraction in Ap = Aut u~
VALUE DOCUMENT ID TECN COMMENT

0.61+0-11+0.03 1 AAL 15AE LHCB pp at 7, 8 TeV

1 AAIJ 15AE measurement covers 15.0 < q2 < 20.0 GeV2/c4.

FORWARD-BACKWARD ASYMMETRIES

The forward-backward assymmetry is defined as AFB(Ag) = [ N(F) —
N(B)] / [N(F) + N(B) |, where the forward (F) direction corresponds to

a particle (/\?) or /\b_) sharing valence quark flavors with a beam particle
with the same sign of rapidity.

0
ArB(Ay = J/9A)
VALUE DOCUMENT ID TECN COMMENT
0.04+0.07+0.02 1 ABAZOV 151 DO pp at 1.96 TeV

1 The measured asymmetry integrated over rapidity y in the range of 0.1 < |y| < 2.0.

Abp(up)in Ap > Aptp~

VALUE DOCUMENT ID TECN COMMENT
—0.39+40.04+0.01 L aAl 18AP LHCB pp at 7, 8, 13 TeV
e o e We do not use the following data for averages, fits, limits, etc. e o o
—0.05+0.094+0.03 2 AALJ 15AE LHCB Repl. by AAlJ 18AP.

1 The measurement covers 15.0 < q2 < 20.0 GeV2/c4.
2 AAIJ 15AE measurement covers 15.0 < q2 < 20.0 GeV2/c4.

/) . —
A(Agp(pp)) in Ap > Aptp
Difference of asymmetries A%B(,uu) in Ay — ApT ™ between Ap and Zb decays
VALUE DOCUMENT ID TECN  COMMENT

—0.05+0.09+0.03 AALJ 18A0 LHCB pp at 7, 8 TeV

Al p(pm)in Ay — A(pm)ptpu~

VALUE DOCUMENT ID TECN COMMENT
—0.3040.05+0.02 L aal 18AP LHCB pp at 7, 8, 13 TeV
e o o We do not use the following data for averages, fits, limits, etc. o o o
—0.29+0.074+0.03 2 AALJ 15AE LHCB Repl. by AAlJ 18AP.

1 The measurement covers 15.0 < q2 < 20.0 GeV2/c4.
2 AAIJ 15AE measurement covers 15.0 < q2 < 20.0 GeV2/c4.

AShoin Ap = Aptp~
VALUE DOCUMENT ID TECN COMMENT
0.25+0.04+0.01 1 AAL 18AP LHCB pp at 7, 8, 13 TeV

1 The measurement covers 15.0 < q2 < 20.0 GeV2/c4.
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Ag—zg Production Asymmetry

Ap(A9) = [0(A)) = o(A9)] / [0(AD) + o(A9)]

Ap(AD)

VALUE (units 10_2) DOCUMENT ID TECN COMMENT
1.4 £0.4 OUR AVERAGE Error includes scale factor of 1.8.
1.92+0.35 1 AAL 21AJ LHCB pp at 7 TeV
1.09+0.29 1 AAL 21AJ LHCB pp at 8 TeV

—0.1142.53+1.08 2 ALY 178F LHCB pp at 7 TeV
3.44+1.6140.76 2 AAL 178F LHCB pp at 8 TeV

1 Integrated over the kinematic range 2 < pT < 27 GeV/c and 2.15 <y < 4.10.
2 Indirect determination in kinematic range 2 < pr < 30 GeV/cand 2.1 <n < 45
from production asymmetries of B‘*’, BO and Bg.
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