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BOTTOM MESONS
(B= +1)

Bt = ub, B = db, B = db, B~ =Tub, similarly for B*'s

B-particle organization

Many measurements of B decays involve admixtures of B hadrons. Pre-
viously we arbitrarily included such admixtures in the BT section, but be-
cause of their importance we have created two new sections: “B* /B9
Admixture” for T(4S) results and “Bi/BO/BS/b—baryon Admixture” for
results at higher energies. Most inclusive decay branching fractions and
Xp at high energy are found in the Admixture sections. B%-B9 mixing
data are found in the BY section, while B2-B? mixing data and B-B mix-
ing data for a BO/BS admixture are found in the Bg section. CP-violation
data are found in the Bi, BY. and B~ BO Admixture sections. b-baryons
are found near the end of the Baryon section.

The organization of the B sections is now as follows, where bullets indi-
cate particle sections and brackets indicate reviews.
o BT
mass, mean life, CP violation, branching fractions
o BO
mass, mean life, BO-BY mixing, CP violation,
branching fractions
e B+ /B0 Admixtures
CP violation, branching fractions
o Bi/BO/Bg/b—baryon Admixtures
mean life, production fractions, branching fractions
e B*, By(5721), B5(5747), B,(5970)
mass, width
° Bg
mass, mean life, BS—ES mixing, CP violation,
branching fractions
o B, B51(5830)°, B, (5840)°

mass, width
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« BT
mass, mean life, branching fractions
e B.(25)*
mass
At the end of Baryon Listings:
o /Ny
mass, mean life, branching fractions
o Ap(5912)0, A,(5920)°, A, (6070)0, Ap(6146)°, Ap(6152)°
mass, width
o),
mass
o X7}, Xp(6097)T, Xp(6097)"
mass, width
° :_?), =
mass, mean life, branching fractions
e =7 (5935), =p(5945)0, =,(5955) ", =(6100), =,(6227),
=p(6227)%, =,(6327)°, =,(6333)°
mass, width
2,
mass, mean life, branching fractions
e (2,(6316), £2,(6330), 2,(6340)~, 2,(6350)~
mass
e b-baryon Admixture

mean life, branching fractions

B+ 1(JP) = 3(07)

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

Mass mg+ = 5279.41 £ 0.07 MeV
Mean life 7 g = (1.637 + 0.004) x 10712 s
cr = 490.8 um
CP violation
Acp(BT — J/9(1S)KT) = (1.8 £3.0) x 1073 (S = 1.5)
Acp(BT — J/p(1S)nt) = (1.5 + 0.5) x 1072
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H._
+

J/yYpT) = —0.054 0.05

J/¢ K*(892)T) = —0.048 + 0.033
neKT) = —0.0540.05 (S=15)
¥(2S)7t) = 0.03 + 0.06

P(2S)KT) = 0.004 £+ 0.020 (S = 1.5)
¥(25) K*(892)1) = 0.08 + 0.21
Xe1(1P)7+) = 0.07 £ 0.18

XcoKT) = —-0.20+0.18 (S = 1.5)
Xe1 KT) = —0.009 + 0.033

Xe1 K*(892)1) =05 £ 0.5

D¢+ 1) = (—0.14 4+ 0.20) x 1072
DO7t) = (-32+35)x 1073
Dep(+1)™ ") = —0.0088 + 0.0024
Dep(—1)7t) = —0.003 + 0.012

aT 7~ ]pnT) = 0.070 & 0.020

[rT a7~ 7" ]pK™T) = 0.061 £+ 0.013
[7T 7~ 7t 7~ ]p K*(892)") = 0.02 + 0.11
[KT K7t 7~ ]pK*t) = 0.095 + 0.023
[KT K7t n~]pnt) = —0.009 + 0.006
DOK*) = —0.018 + 0.004

trtaT]pKT) = —0.32 + 0.04

[rtrta~ 7" |prt) = (-82+32)x1073
[K—at]pKT) = —0.58 + 0.21
[K=atm0)pKt) = —027 £ 027 (S =2.4)
[KT 7~ 70)pKT) = —0.024 + 0.013
[KTK=7m0]pKT) = 0.07 + 0.07
[7t 7~ 70)pKt) = 0.11 & 0.04

D% K*(892)*) = —0.007 + 0.019
[K=7T]5K*(892)T) = —0.75 + 0.16
[K—at 7~ 7t ]5K*(892)T) = —0.45 + 0.25
[K~ 7T ]pnT) = 0.00 + 0.09
[K~at 70 pnt) = 0.08 + 0.09

[KT K= 7%]p7nt) = —0.001 + 0.019

[t 7~ 70 pnt) = 0.001 £ 0.010
[K_7T+](D7T)7T+) = —0.09 + 0.27
[K_7T+](D,y)7l‘+) =—-0.7+0.6
[K_W+](D7T) K+) =08+04

[K_7T+](D,y) K+) =04+1.0

[rt 7= 70pKt) = —0.02 £ 0.15
[KEKT 7~ ]pKT) =0.00£0.09 (S=1.4)
[KEK~—7T]pKT) = 0.00 £ 0.07
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Acp(BT — [K&K~7t]p7nt) = —0.003 + 0.014

Acp(BT — [K§ Ktr~|prt) = —0.016 £ 0.025 (S = 1.5)

Acp(Bt — [K*(892)" KT]pK™T) = 0.08 + 0.05

Acp(Bt — [K*(892)T K~]pK™T) = 0.07 + 0.09

Acp(BT — [K*(892)T K~ ]pm™) = 0.007 + 0.016

Acp(BT — [K*(892)~ KT]p7nt) = —0.013 + 0.020 (S = 1.9)

Acp(BtY = Dop(+1)KT) = 0132+ 0.015 (S = 1.8)

Aaps(BT — DKT) = —0.451 + 0.026

Aaps(BT — Dzt) =0.129 4 0.014

Aaps(BT — [D7]p.KT)=—-06£13

Aaps(BT = [Dn0]p  KT) = 0.72 £ 0.29

Aaps(BT = [Dy]p.mT) = 0.08 + 0.13

Aaps(BT = [Dnl]p.nT) = —0.14 + 0.06

Aaps(BY — [K— 7T |pKTan~7t) = -0.33 £ 0.35

Aaps(BT — [K~nT]prT 7~ 7t) = —0.01 £ 0.09

ACP(B+ — DCP(—l) K+) = —0.14 + 0.05

Acp(BT — [KTK]pKt7~nt) = —0.04 + 0.06

Acp(BT — [rt7n 7 |pKT7n~nT) = —0.05 4 0.10

Acp(BT — [K~at]pKt7—xT) =0.013 + 0.023

Acp(BT — [KT K~ ]pntr—nT) = —0.019 + 0.015

Acp(BT — [rtn7|prta~nt) = —0.013 & 0.019

Acp(BY — [K~nt]prta~nT) = —0.002 + 0.011

Acp(BT — [D%ylg. mT) = —0.004 + 0.004

Acp(BT — [D°nllg. ) = 0.0007 + 0.0022

Acp(BT — [D%]gz0 @) =0.000 & 0.015

CP(-1

Acp(BT — [D°70] 50 wT) =0.012 4 0.008
CP(+1)

Acp(BT — [D%°n%] 50 @) =—0.00 & 0.05
CP(-1)

Acp(BT — [D%9lg0Kt) = —0.004 £ 0.014

Acp(BT — [D%n0l5.0KT) = 0.017 £ 0.007

Acp(BT = [D%]z0  KT)=0.12+0.06

CP(-1)

Acp(BT — [D%70] 50  KT) = —0.115 £ 0.020
CP(+1)

Acp(BT — [DOx ]D,ﬁCO - Kt) =0.07 £+ 0.10

Acp(BT = Dgp(41)K*(892)1) = 0.08 + 0.06

Acp(BT = Dop(—1)K*(892)7) = —0.23 + 0.22

Acp(BT — Df¢)=00=+04

Acp(BT — DD = (0.5 +0.6)%

Acp(BT — DIt DY) = (-0.5 £ 1.5) x 1072

Acp(BT — DI D*0) = (1.1 +£1.1) x 1072
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Acp(Bt — D**D*0) = (1.3 +2.6) x 1072
Acp(BT — D**D°%) = (3.1 +1.7) x 1072
Acp(BT — Dt D*0) = (0.0 + 2.4) x 1072
Acp(BT — DYDY = (2.4 + 1.1) x 1072
Acp(BT — K%7T)=-0.003 £0.015 (S=1.1)
Acp(BT — K*70) =0.027 + 0.012

Acp(Bt — 1/ Kt) =0.004 + 0.011

Acp(BT — 7 K*(892)T) = —0.26 £ 0.27
Acp(Bt — 1/ K§(1430)") = 0.06 + 0.20
Acp(Bt — 1/ K35(1430)") = 0.15 + 0.13
Acp(BT = nK*) = —0.37 +0.08

Acp(Bt — nK*(892)%) = 0.02 + 0.06

Acp(BT — nK}(1430)") = 0.05 + 0.13

Acp(Bt — nK3(1430)T) = —0.45 + 0.30
Acp(BT — wKT) =-0.02 £+ 0.04

Acp(Bt — wK*T) =029 +0.35

Acp(BY = w(Km)§t) = —0.10 & 0.09

Acp(Bt — wK3%(1430)T) = 0.14 + 0.15

Acp(BT — K*07T) = -0.021 +£0.032 (S = 1.5)
Acp(BT — K*(892)*7%) = —0.39 £ 0.21 (S = 1.6)
Acp(BY = Ktn—xt) =0.015 +0.006 (S =1.4)
Acp(BT — KT K~ KT nonresonant) = 0.06 4 0.05
Acp(BT — £(980)°K*) = —0.08 + 0.09
Acp(Bt -+ £(1270)K+) = —0.68 517

Acp(Bt — £(1500)KT) = 0.28 + 0.30

Acp(Bt — £ (1525)°K+) = —0.08 7502
Acp(Bt = pPK*) = 0.160 + 0.021

Acp(BT — K%zt x9) =0.07 + 0.06

Acp(BT — K3(1430)%7T) = 0.061 + 0.032
Acp(Bt — K3(1430)t70) = 0.26 7318

Acp(Bt — K3(1430)°7t) = 0.051322

Acp(BT — Kt7x079) = —0.06 + 0.07

Acp(BT — K%pt) = —0.03 4 0.15

Acp(Bt — K*txt7~) =0.07 +£0.08

Acp(BT — pOK*(892)%) = 0.31 + 0.13

Acp(Bt — K*(892)T f,(980)) = —0.15 + 0.12
Acp(BT — af K%) =0.12 £ 0.11

Acp(BT — b K% = —-0.03 £0.15

Acp(BT — K*(892)%p1) = —0.01 £ 0.16
Acp(BT — bIKT) = —0.46 + 0.20

Acp(BT — KOKT) =0.04 +0.14
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Acp(BT — KYKT)=-021+0.14

Acp(BY — KTKLKY) =0.025 + 0.031
Acp(BT = KtK—at) = —0.115 + 0.008
Acp(BT — KT K~ ™ nonresonant) = —0.11 + 0.06
Acp(BY = 7t KT K™, myi o < 1.1GeV) = —0.17 £ 0.07
Acp(BT — K1TK*(892)°) = 0.04 + 0.05
Acp(BT — KTK((1430)%) = 0.10 £ 0.17
Acp(BT — ¢nT)=014+05

Acp(BT — 7t (KT K™)s_wave) = —0.66 + 0.04
Acp(BT = KTK—K*) = —0.036 + 0.004
Acp(BT — ¢K*)=10.017+0.017 (S = 1.8)
Acp(BT — Xp(1550)K*) = —0.04 + 0.07
Acp(BT — K*TKTK™) =0.11 4+ 0.09

Acp(BT — #K*(892)T) = —0.01 & 0.08
Acp(BY = ¢(Km)gT) =0.04 +0.16

Acp(BT — ¢K1(1270)") = 0.15 + 0.20
Acp(BT — ¢K3(1430)T) = —0.23 + 0.20
Acp(BT — Kt ¢¢) = —0.08 + 0.07

Acp(BT — KT[¢¢], ) = 0.10 + 0.08

Acp(BT — K*(892)" ) = 0.008 4 0.015
Acp(BT — X;v) = 0.028 + 0.019

Acp(Bt — nKt+) = —0.12 £ 0.07

Acp(BT — ¢Kt4)=-013+011 (S=1.1)
Acp(BT — pT9) =(-9+14) x 1072

Acp(BT — nt70) = -001+0.04 (S=11)
Acp(BT = ntn—at) =0.076 +£0.008 (S =1.5)
Acp(BT — at7079) = (9 £7) x 1072
Acp(BT — p97F) =0.003 + 0.014

Acp(BT — £(1270)7t) = 0.40 + 0.06

Acp(Bt — p9(1450)7t) = —0.11 4 0.05
Acp(BT — p3(1690)7") = —0.80 + 0.28
Acp(Bt = £(1370)7t) = 0.72 + 0.22

Acp(Bt — mt 7~ xF nonresonant) = —0.147 023
Acp(BY = pT7%) =0.03 4 0.10

Acp(BT = Xat, X —» 79720) =0.18 £ 0.12
Acp(BT — pTp%) = —0.05 + 0.05

Acp(BY — wn™) = —0.04 £ 0.05

Acp(BT — wpt) = —0.20 + 0.09

Acp(BT — nnt) = -0.14 £0.07 (S =1.4)
Acp(BT — npt) =0.11+0.11

Acp(BT — n/nT) =0.06 +0.16
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Acp(BT — 7'pt) =0.26 + 0.17
Acp(BT — bdxt) =0.05+ 0.16
Acp(BT — ppnT) = 0.021 + 0.030
Acp(BT — ppKT) = -0.02+0.04 (S=1.9)
Acp(BT — ppK*(892)T) =0.21 £ 0.16 (S = 1.4)
Acp(BY — pAy) =0.17 + 0.17
Acp(BT — pAnY) =0.01 £0.17
Acp(BY — ApBp) = (5+ 16)%
Acp(BT — KT4T¢7) = —-0.02 +0.08
Acp(BT — KteTe ) =0.14 4+ 0.14
Acp(BT — KtuTp™) =0.011 £ 0.017
Acp(BT — 7tuTp~) = —0.11 4+ 0.12
Acp(BT — K*T(t{~) = —0.09 & 0.14
Acp(BT — K*eTe )= —0.14 + 0.23

(BT - K*uTp~)=—0.12 4+ 0.24

rg(BT = DOK*) = (9.88753%) x 102
op(B* - DOK*) = (128.5728)°
rg(BT — DO%xt) = (17 £ 5) x 1073
og(BtY — DOrt) = (347 £ 9)°

rg(Bt = DOK*+) = 0.101 7510
op(BY = DOK*+) = (471 S%)°

rg(BT = D*0K+) =0.1037 3510
op(Bt - D*0K+) = (3122183

B™ modes are charge conjugates of the modes below. Modes which do not
identify the charge state of the B are listed in the B /B0 ADMIXTURE
section.

The branching fractions listed below assume 50% BOBY and 50% BT B~
production at the 7(4S). We have attempted to bring older measurements
up to date by rescaling their assumed 7(4S) production ratio to 50:50
and their assumed D, DS, D*, and ) branching ratios to current values
whenever this would affect our averages and best limits significantly.

Indentation is used to indicate a subchannel of a previous reaction. All
resonant subchannels have been corrected for resonance branching frac-
tions to the final state so the sum of the subchannel branching fractions
can exceed that of the final state.

For inclusive branching fractions, e.g., B — DiX, the values usually are
multiplicities, not branching fractions. They can be greater than one.
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B+ DECAY MODES

Fraction (I';/T)

Scale factor/ p
Confidence level (MeV/c)

Semileptonic and leptonic modes

TARTP ¢
et v X,
et v, X
ut v X
£+ Vy Xu
D¢ty X
DO ¢ty

_|_

T v X

DOrtuy,
D*(2007)° 0T vy
D*(2007)° 7+ v,
DHnrtty(n > 1)
D__7T+€+V(g
D3(2460)° £ v,
Dy — D7
D (2420)0 ¢+ 1y,
580 — D=t
D*__7T+£+I/g o
D1(2420)° ¢t v, DY —
_ D*rxt _
D (2430)°¢T vy, DY —
_ D¥ gt
D3(2460)° ¢+ v,
5;0 — D* gt
5()_7T+71‘_£+Vg o
01(3420)0#% DY —
. DOrtr—
D¥Ont =ty
DY~ Kt ity
Do Kttty
DI~ KTty
7T0£+Vg
net vy
'ty
wlt v,
PPty
Tt 4Ty,

pplt g
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[a]
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[a]
[a]

( 10.99 +
(108 =+
(108 =+
(113 =+
1.65 =+
9.5
2.21
2.5
7.7
5.53
1.88
1.83
3.82
1.59

HOH B B R HHH R

©
H_

( 5.42 +
( 284 +

(17 +

( 1.06 +

(173 +
1.05 +

7.0
6.1

3.0

2.9
7.80
3.5
2.4
1.19
1.58
2.3

I+ H B HHHH K L+ W

5.8
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0.28 ) % -
0.4 )% -
2.7 )% -
35 )% -
0.21 )x 103 -
0.7 )% -
0.06 ) % 2310
0.4 )% -
25 )x1073 1911
022 )% 2258
0.20 ) % 1839
0.25 ) % -
0.20 ) x 103 2306
0.10 ) x 103 2065
5 )x107% S=26 -
0.28 ) x 103 2254
017 )x 1073  S=1.1 2084
06 )x1073 sS=18 -
018 )x 1073  S=1.7 2065
0.19 ) x 1073 2301
0.14 ) x 1073 -
1.7 )x10~4 2248
1.0 )x10~4 -
1.4 _
15 )x107% 2242
19 )x10~4 2185
0.27 ) x 102 2638
0.4 )x1072 2611
0.7 )x1072 2553
0.09 ) x 104 2582
0.11 )x 104 2583
0.4 )x10~% 2636
2.6 -
59 )x107° 2467
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pput Yy,

DOrt

Depirnym™
~ Dep-qy*
DOp—i-
DOKT

Dep(y1) K™

Dep(—1) K™
DOK™
[K=7F]pK*
[K* 7~ ]pK*
[K_7T+7T0]DK+
[K+7T_7T0]DK+
[K—rtata ]pKT
[Kta~ntr ]pK™
[K=7F]pn™
[KTn~]pn™
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( 532 + 033 )x1070 2446
(82 T 39 )x1076 2467

< 98 x 10~7 CL=90% 2640

< 86 x 107 CL=90% 2639

( 112 + 019 )x 10~ 4 2341

[a] < 3.0 x 1076 CL=90% 2640
< 43 x 1070 CL=90% 2640

< 34 x 1076 CL=90% 2639

< 16 x 1078 CL=95% 2634

Inclusive modes

( 86 + 07 )% -
(79 +4 )% —
(25 + 05 )% —
(99 +12 )% -
(79 T 1% )% -

4
( 110 T 339 )% -
(21 T 52 )% -

1.1
(28 T 53 )% -
(97 +4 )% —

2.2
(234 T 22 )% -
(120 +6 )% _

D, D*, or D¢ modes

( 461 + 0.10 ) x 103 2308
[6] ( 2.04 + 020 )x 1073 -
6] ( 21 =+ 04 )x1073 -
( 97 + 1.1 )x1073 S=21 2237
( 364 £ 0.15 )x 10~ 4 2281
[b] ( 1.81 + 0.08 )x 10~4 -
[6] ( 204 + 0.13 )x 10~ 4 -
( 3.60 + 0.24 ) x 1070 2281
[c] < 28 x 10~7 CL=90% -
[c] < 16 x 1072 CL=90% -

seen -
seen -
seen -
seen -
[c] ( 63 + 11 )x10~/ -
( 172 + 030 ) x10~4 -
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[K~nt a0 pnt
[KT = a0 pnt
[K—ntata ]pnt
[KTr—nta ]pnt
[7t 7= nOp K~
[KEKTn~ | pKT
(KKt ]pKT
[K*(892)T K~ |p K™
[K%K‘W+]DW+
[K*(892)T K~ ]pnT
[KYKTr~]pnt
_ [K*(892)" KT]pnt
DO K*(892)*
Dep(—1)K*(892)"
Do p(+1) K*(892)F
DO K*(892)*
DKt gt~
DO K+KO
DO K+ K*(892)°
DOrtatn—
D7 7T 1~ nonresonant
[)92T4-p0
_ Di a1(1260)™
D wm
D*(2010) " 7t #t
D*(2010)” Ktz t
D1(2420)°7F, DY —
D*(2010)~ «t
D ntnt
D= Ktnt
D}(2300)° K+, DZ0 —
D~ nTt
D3(2460)° KT, D30 —
Dt Do
D%(2760)° K+, D30 —
D~ nt
D+ KO
Dt Kt rn—
DT n
D3(2460)° KT, D30 —
Dt~
D+ K*0 "
D+?*O

https://pdg.Ibl.gov

seen
seen
seen
seen
( 4.6
seen
seen
seen
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seen
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[b]
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5.5

4.2

4.1
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e e e e e e e e e e e —~ o~~~
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( 6.1
( 232

( 3.6

( 56

4.9

A
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0.9 )x107°

04 )x107%
0.8 )x10~%
07 )x107%

1.8
4.0

21 )x107%
0.35 ) x 10~4
05 )x10~%
2.0 )x1073
4 )x10—3
3.0 )x1073
4 )x1073
09 )x1073
0.22 )x 103
14 )x107°
15 )x10~4

)><10_6

0.05 ) x 1073
05 )x1072
24 )x107°

0.23 ) x 1072
12 )x107°
x 10~6
11 )x1070
x 1072

x 10~

x 10~/
><10_6

CL=90%

CL=90%
CL=90%

CL=90%
CL=90%
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D*(2007)0 7t

D*(2007)%wnt
D*(2007)° p*
D*(2007)0 K+
D&p(1) KT
5?,913(—1)K+
D*(2007)° K+
D*(2007)° K*(892)
D*(2007)° K+ KO
D*(2007)° K+ K*(892)°
D*(2007)0 nt 7t
D*(2007)° a1 (1260)*
D*(2007)° r— 7t 7t 70
D037t 27—
D*(2010)* 7
D*(2010)* KO
D*(2010)~ w7t 70
D*(2010)" wtat ot
'5M0W+
D3 (2420)0

D1(2420)° 7 x B(DY —

DOrt ™)

D1(2420)° 7 x B(DY —
DO 7+ 7~ (nonresonant))

D1(2430)°7F, DY —
D*(2010) "«
D(2550)% 7+, DO —
D*(2010) "«
D*(2600)% 7T, D*0 —
D*(2010) 7+

D3(2462)%7F, D30 — D=t

D5(2462)%7F, D50 —
DOn—nt

D3(2462)%x, D30 —
DO 7~ w7 (nonresonant)

D3(2462)%7t, D30 —
D*(2010)~ =+
D} (2400)0

x B(D§(2400)° — D~ )
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[d]
[d]

[d]
[d]

[e]

e e e e e e e e e e e e e e e N

A

~ N A~~~
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5.17
2.9

2.6

4.5
9.8

4.19
2.75
231

4.5
8.1
2.9
1.23
1.03
1.9
1.8
5.7
3.6
9.0
1.5
2.6
5.6
15

2.5

2.2

3.5

7.2

6.8

3.56
2.2

1.6

2.1

6.4

+

HoH B HHHHH K I+ H W

I+ B R H R

H._

0.15
0.6

1.0

1.2
1.7

0.31
0.28

0.35
0.31
1.2
1.4
0.6
0.14
0.12
0.5
0.4
1.2

0.7
0.4
1.2
0.6

1.6
1.4

0.9

0.6

1.4

1.3

0.24
1.0

1.0

1.4

)><10_3

)><10_3

) x 1073

)><10_3

) x 1073

) X 10~4

) x 10~4

)><10_4

) x 10~

) x 1074

) x 10~4

)><10_3

) %

) %

) %

) x 10~3
x 1076
x 106

) %

)><10_3

)><10_3

)><10_3

) x 10~4
)><10_4
) x 1074
) x 1072
) x 1072

) x 1074
) x 10~4

x 104
) x 1074

) x 10~4

CL=90%

S=1.3
5=3.8

CL=90%

2256

2149
2182

2227

2227
2156
2132
2009
2236
2063
2219
2196
2255
2225
2235
2217

2081
2081

2081

2079

2136
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D1(2421)%°7F, D — D*~ '

D3(2462)%7T, D30 —
D*~xt

D (2427)°x T, DP —
D*~xt

D1(2420)° 7 xB(DY —
D*0rt 7))

D;(2420)% pt

D3(2460)° 7+

D3(2460)° 7+ xB(D30 —
25*0 +r )

D%(2680)° +, D%(2680)° —
D—rnt

5(2740)07r+, DO —
D*(2010)~

D3(2750)° 7+, D30 —
D*(2010)~

D3(2760)% 7T,
D3(2760)°nT — D™t

D3(3000)% 7T,
D3(3000)° 7T — D™t

D3(2460)° p*

DODf

D%,(2317)* D°, DI —
Djwo

Dso(2317)T DO x
B(Dso(2317) — DIty)

Dso(2317)+ D*(2007)° x

B(Dso(2317)" — D 79)
D, 7(2457)T D°
D, 7(2457)T D°

X
B(Dss(2457)" — D)
D, J(2457) DO x

B(Dy7(2457)" —
D:W+7T_)
D, 7(2457)+ DO x
B(Ds;(2457)" — D} x9)
D, 7(2457)T D° x
B(Dss(2457)" — Dity)
D, 7(2457)* D*(2007)°
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( 7.4

+

( 1.98 +

( 35

1.3

A

( 33

+

( 110 +

( 1.00 +

( 2.0

< 47
( 93

( 7.9

( 3.1

< 27

< 938

H._

| +

I+

1.0 )x10~4
0.30 ) x 10~4

09 )x107% s=15
x 1076 CL=090%
x 1073 CL=90%
x 1073 CL=90%
x 1072 CL=90%

21 )x1072

15 )x107°

0.32 ) x 1072

0.22 ) x 102

1.4 )x106

x 1073 CL=90%
0.6 )x1073
L5 )y 10—4

x 10~4 CL=90%

7 )x107%

) X 103

HE= O
W OO

)><10_4

x 104 CL=90%

x 10~4 CL=90%

x 104 CL=90%

( 1.20 + 0.30 )%
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1996

2063
2063

1977
1815

1605
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D, 7(2457)% D*(2007)° x

B(Dss(2457)T — Dt )

DO D,;(2536) T x
B(Ds1(2536)t —
D*(2007)°K* +
D*(2010)* K9)

DO Dg1(2536)* x
B(Ds1(2536)t —
D*(2007)° KT)

D*(2007)° Dy (2536)F x
B(Ds1(2536)" —
D*(2007)° KT)

DO D,;(2536) T x

B(Ds1(2536)" — D** KO)

DO D, ;(2700) T x

B(D,;(2700)t — DOKT)

D*0 Dy (2536)T, DI, —
pD*+ KO

D°D,;(2573)%, DY, —

_ DK+

D*9 D, ;(2573), DY, —
DO K+

D*(2007)° D, ;(2573), DY, —

DO K+
O +
D°D;
D*(2007)° D
D*(2007)° D}
[)(*)+‘Zj**0
_s
D*(2007)° D*(2010) "
DO D*(2010)" +
__D*(2007)° D
D° D*(2010)*
DOD+
DO DT KO
D+ D*(2007)°
D*(2007)° D+ K9
D° D*(2010)™ K©
D*(2007)° D*(2010)*+ K©
DODOK+
D*(2007)° DO K+
D® D*(2007)° K+
D*(2007)° D*(2007)° K+
DDt K™t
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1.4

4.0

2.2

5.5

2.3

5.6

3.9

7.6
7.0
1.71

2.7
8.1
1.30

3.9
3.8
1.55
6.3
2.1
3.8
9.2
1.45
2.26
6.3
1.12
2.2

+

+15

HoH H H

HOH BB B H R H H R

0g )x1073

1.0 )x10~4

07 )x10~%

16 )x10~4

11 )x10~4
1.8 )x10~4
26 )x10~4
)><10_6

x 104 CL=90%

x 1074 CL=90%
16 )x10~3

1.0 )x1073

0.24 ) %

12 )%
17 )x10~4
% CL=90%

05 )x10~4
04 )x10~%
0.21 ) x 103
17 )x10~4
05 )x1073
04 )x1073
12 )x10~3
0.33 ) x 103
0.23 )x 1073
05 )x1073
0.13 ) %

07 )x10~%

$=2.6

1447

1447

1339

1447

1339

1306

1306

1734
1737
1651

1713
1792

1792
1866
1571
1791
1475
1476
1362
1577
1481
1481
1368
1571
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T”C‘so(287J(2)0 DF, T, — (12 +05 )x107° -
D™ K
T’;sl(zgog)om, T — (67 +23 )x107> -
D™ K
D~ DT KT nonresonant ( 53 + 1.8 )x107° 1571
D~ D*(2010)" K+ ( 63 + 11 )x10~* 1475
D*(2010)~ DT K+ ( 60 + 13 )x10~% 1475
EFF K+,EFF — ( 15 + 04 )x10~4 1475
D*(2010)F D*
nc(3945) KT, 0. — (46 T 20 yx1075 -
D*(2010)F D* '
Xe2(3930) KT, xe2 — (24 T 19 yx10-5 -~
D*(2010)F D* '
ho(4000) K, h. — (70 T 22 yx107° -
D*(2010)F D* '
Xc1(4010) KT, xe1 — (138 F 931 )x1074 -~
D*(2010)F D*
V(4040) KT, op — (38 Tl yx10° -~
D*(2010)F D* '
ho(4300) K, h. — (16 T 3% )yx105 -~
D*(2010)F D* '
T ,(2870)° K+, T29) — (45 T 12 yx105 -
D*(2010)F D*
T:,(2900)°K+, T2 — (38 © 17 yx10-5 _
D*(2010)F D*
NRK*, NR — (28 T3> )x10* -~
D*(2010)F D* '
NRKT, NR — (16 T 33 )x1075 -
D*(2010)F D* '
NRKT, NR — (24 T 3% yx10—* -
D*(2010)F D* '
NRKt, NR — (22 T980 yx104 -
D*(2010)F D* '
D*(2010)~ D*(2010)* K+ ( 132 + 018 ) x 103 1363
(D+D*)(D+D*)K ( 405 + 030 )% -
D_ DI K™ (12 + 04 )x1074 1429
DY 0 ( 1.6 + 05 )x107> 2270
Dt 70 < 26 x 1074 CL=90% 2215
Dfn < 14 x 1075 CL=90% 2235
Dt < 17 x 1075 CL=90% 2178
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DY p° < 30 x 10~4
D¥t p° < 4 x 104
Dfw < 4 x 104
Dt w < 6 x 10—4
DY a1(1260)° < 18 x 10~3
D** a1(1260)° < 13 x 1073
DY KT K~ ( 75 + 1.0 )x1070
D¢ < 42 x 107
Dt ¢ < 12 x 1075
DY KO < 3 x 10~6
DT KO < 6 x 100
DY K*(892)° < 44 x 1076
DY Kk*0 < 35 x 100
D*" K*(892)° < 35 x 104
D, mt KT ( 1.80 £ 0.22 ) x 104
Dy 7t KT ( 145 + 0.24 )x10~4
D, mt K*(892)* < 5 x 1073
D™t K*(892)" < 7 x 1073
D KT Kt ( 97 + 21 )x10
D" KT KT < 15 x 105
Charmonium modes

ne KT ( 1.20 + 0.08 ) x 103
ne K*(892)F (14 TOL yx10-3
neKtntn~ < 39 x 10~4
ne KT w(782) < 53 x 104
neKtn < 22 x 104
ne Kt 70 < 62 x 10~5
ne(2S)K™ ( 44 + 10 )x10~4

nc(2S)KT, n. — pp ( 35 4 08 )x108

nc(2S)KT, n. — ( 34 T %g ) x 1070

K KFnt

nc(2S)K™, n. — pprta— ( 112 £ 0.18 ) x 10~
h(1P)K™, he — J/pmtn~ < 34 x 10~6
X(3730)° KT, X0 — n.n < 46 x 1075
X(3730)° KT, X0 — g a0 < 57 x 100
Nea(ID)K™T, neo — hery < 37 x 1075
Nea(1D) 7™ K%, Nex — hey < 11 x 10~4
V2(3823) KT, 1hp — ( 28 £ 06 )x10~7

J/prat o~

2(3823)Kt, o — J/9Ym (12 T 8L yx1076

CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%

CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%

CL=90%
CL=90%

CL=90%

S=1.3

CL=90%
CL=90%
CL=90%
CL=90%

CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
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2197
2138
2195
2136
2080
2015
2149
2141
2079
2242
2185
2172
2172
2112
2222
2164
2138
2076
2149
2088

1751
1646

1684
1475
1588
1723
1320
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U3(3842) KT, W3 — J/um
Xc1(3872) K*

Xc0(3915

xc0(3915

Xc0(3915

X(4014)° KT, X0 — n.n

X(4014)0 K+, X0 — g 0

Tee1(3900)° K+, T, —
nc7r+7r_

chﬁfomo KT, 79, —

n

T(4020)° KT, TO_ —
nc7r+7r_

Xc1(3872) K*(892)™

Xc1(3872)T KO, T —
J/¢(15)7r+7r0

Xc1(3872) KO m T

Tee1(4430)T KO, TH, —
J/?,ZmrJr

Tee1(4430)T KO, T —
¢(25)7T+

TCEj%fO)O KT, 7%, —

n

(42300 K+, ¥0 —
J/prta~

P(4230)K™T, o — J/yn

V(4360) K+, o — J/in

¥(4360) KT, 1(4360) —
¢(25)7T+7r_

V(4390) K™, o — J/un

v Xco — NeN

Xc0(3915)K+v Xc0 — J/@[J’)’

Xc0(3915)K+v Xc0 —
Xcl(]-P)”TO

X(3930)° KT, X0 — J/apy

J/(1S) KT
J/p(1S)KOnt
J/Y(AS)K Tt ™
J/p(1S) KT K~ K+

Xc0(3915)K+v Xco — PP

J/¢(1S)K*(892)F
J/¢(1S)K(1270)*
J/1(15) K(1400)*
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(3915) K™

Xeo(3915) K, xeo —+ DY D™
(3915) K
)K*

v Xe0 — 77(:71'0

[f]

<

(

<

(

AN NN AN A

AN

Page 16

6.1
1.9 =+
2.8
8.1 =+
4.7
1.7
3.9
1.2
4.7

4.3

1.6

24 +
1.5

4.7

1.27

1.56

3.9
1.24
28 =+

2.41
1.4
3.8

2.5

1.019+
1.13 +
8.1 =+
337 £
7.1

1.43 £+
1.8 =+

X 10_7
06 )x10~%
x 104
33 )x10°6
x 10~°
x 1072
x 1072
x 1072
x 1072

x 10~
x 10~9

x 10~ 4
X 10_6

11 )x10~4
x 1072

x 1072
X 10_6
X 10_5

x 10~
x 100
0.9 )x10°6

x 106
X 10_5
X 10_5

x 10~0
0.019) x 103
0.11 ) x 103
13 )x10~4
0.29 ) x 102

x 108
0.08 ) x 103
05 )x1073

x 104

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=95%

CL=95%

CL=90%

CL=95%

CL=90%

CL=90%

CL=90%
CL=90%
CL=90%

CL=90%

CL=90%

939

1085

1684
1651
1612
1252

1571
1400
1308
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J/(1S)nK*
Xcl—odd(3872) K+,
Xcl—odd — J/%/”?
(0
J/b
J/

I/
PKT

1S)n K+
15)pK+

—_~ o~~~

J/p(1S)K*(1680)F, K* —

PKT

J/1(1S)K5(1980), K% —

oK+
J/(1S)K(1830),
K(1830)+ — KT
Xc1(4140)K+v Xcl —
J/(15)¢
Xc1(4274)K+v Xcl —
J/(15)¢
Xc0(4500)K+v Xco —
J/p(15)¢
Xc0(4700)K+v Xco —
J/p(15)¢
J/(1S)w K+

Xc0(3915) K+, Xc0 —

J/(1S) 7t

J/wAS)rtatat e
(St T

J/6(18) 5"

J/(1S)n T 7% nonresonant

J/1(1S)a1(1260)"

J/6(18)pprt

J/6(15)pA

J/p(1S)Z°p

J/p(1S) D+

J/p(1S) DO nt

J/p(1S) D}

P(2S) 7t

P(2S)KT

P(2S) K*(892) "

YRS)KTntm™

https://pdg.Ibl.gov

4160)K™, ¢ — J/vn

15) K1(1650), K; —

—~ o~~~

VANVANIVAN

NN N A

~ o~~~

3.8

8.7
3.1
5.0
6

3.4

1.5

1.3

10

3.6

3.3

3.20

3.0

4.1
1.17
1.9
4.1
7.3
1.2
5.0
1.46
1.1
1.2
2.5
2.8
2.44
6.25
6.7
4.3

N =
N ©

I +
il =N =N - = oo
Nk ool —Ww ;o

I+ |+

HOH W R

HOH

1.24 + 0.14 )x 1074 1510
(

x 1070 CL=00% -

x 10~7 CL=90% -
) x 1072 1273
) x 1072 1227
) X 10— -
) X 106 -
) X 10~ -
) X 10— -
) X 106 -
) X 10— -

) X 10— -

) X 10— -

090 ) x 1074 1388

) x 1072 1103

04 )x1072 S=25 1728
0.13 ) x 1072 1635
0.4 )x1072 1304
05 )x107° S=14 1612

x10~0 CcL=90% 1717
x 1073 CL=90% 1415
x10~7 CL=90% 644

0.12 ) x 102 568

x 1072 CL=90% -
x 10~4 CL=90% 871
x 1072 CL=90% 665
x 10~7 CL=90% 727

0.30 ) x 102 1348
0.21 )x 104 1284
14 )x10% sS=13 1116
05 )x10~% 1179
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Xc0(4500) KT, xc0(4500) — ( 80 + 1.7 )x107° —
V(2S)rt

Xc1(4685) K™, x.1(4685) — ( 125 + 032 )x107> -
V(2S)rt

Xco(4700) K™, xo(4700) — (75 + 23 )x10°° -
Y(2S)rt

¥(2S) K*(1410) T, (8 +4 )x10° -
K*(1410)" — Kt zatna~

$(25) K*(1680) T, ( 35 + 17 )x107° -
K*(1680)" — KT 7t 7™

¥(2S) K1(1270) T, ( 33 +£08 )x107° -
K1(1270)" — K*Trxtzn~

[v(2S) K1(1270) 7, ( 33 4+ 07 )x107° -

K1(1270)" —
K+7T+7T—]P—wave
[v(2S) K1(1270) 7, ( 30 +07 )x107° -
K1(1270)" —
K+7T+7T—]D—wave

¥(25) K1(1400) T, ( 25 + 06 )x10°5 _
K1(1400)" — KT 7ata™
[4(25) K1(1400)F, (21 + 19 )x10°6 -

K1(1400)T —
K+ 7T+ T ] P—wave

¥(2S) K1(1460) T, ( 23 + 05 )x1075 -
K1(1460)" — KT rtzn—

¥(2S) K5(1430) T, ( 1.89 + 0.29 ) x 1075 -
K3(1430)T — Ktrnta~

Tez1(4200)T K*(892)° — ( 17 + 06 )x1075 _
PY(S)Ktntr~

[ Tee1(4200) K*(892)° — ( 20 £ 1.0 )x107> _
17D(25) K+7T+W—]P—wave

[ Tee1(4200)T K*(892)0 — ( 121 + 0.34 )x 10~ -
17D(25) K+7T+W_]D—wave

Tz1(4430)T K*(892)° — (3 £10 )x1070 _
Y(S)KTrta~

Tee1(4430) T [KT 717 15 _wave (15 + 05 )x10°5° -
— Y(2S)KTrtn~

Tes1(4600)° 7, (19 +£ 11 )x107> -
Tees1(4600)0 —
»(2S) K+ n—

Tees1(4900)0 7t (11 +£09 )x1075 -
Tees1(4900)0 —
Y(2S)KT 7~

$(25) ¢(1020) K+ ( 34 + 05 )x10° 418
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P(3770) KT
Y(3770) K+, — DODO
Y(3770)K+,9p — DD~
Y(BTT0)K™, Y — pp
Y(BTT0) K™, o — J/in
) (4040) KT
Y(4040)K+, v — DT D~
P(4160) K+
Y(4160)KT, ¢ — DODO
Y(4160)K™, o — DT D~
Y(4415)K*, o — DT D~
Y(4415) K™, o — J/¢n
Xdﬂﬁi Xco — Tt

Xc2 K+, Xc2 —7 pﬁ7T+7T_
Xc2 K*(892)

X2 Ktatna—

Xc2(3930)Kt, xcp = DT D™
XC2(3930)7r+, Xeo — ata—

he(1P) K+
he(LP)K*, h. — pp

KOrt

K+ 70

Kt

n K*(892)*
n K§(1430)"
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e N N e N T

A~ AN AN A~~~

4.3
15
9.4
2

4.6
1.6
1.1
5.1
8

1.5
2.0
9.6
1

5

1.49

1.45
2.1
2.2
4.74
3.0
5.8
3.29
3.74
1.1

1.1
1.9
1.2
1.24
6.2
1.34

HOH H W W H H

I+

H._

HoH H W W H

11 )x10~4

05 )x10~% S=14

35 )x1072
x 10~7 CL=95%
x 10~ CL=90%

05 )x1073

05 )x1072

27 )x1074

5 )x1072

06 )x1072

0.8 )x1072
x 10~ CL=90%
x 10~ CL=90%
x 10~ CL=90%

014 ) x 107

0.21 ) x 1073
x 104 CL=90%
05 )x1072
0.22 )x 104
06 )x107% s=11
04 )x10~%
035 )x 104
0.30 ) x 104
x 1072 CL=90%

x 107 CL=90%
0.4 )x1072

x 107

x 104 CL=90%
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x 10~/
x 107
x 107
x 106
x 10~
x 107

CL=90%

CL=90%

CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=95%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
CL=95%

2564

2560
2564
2593
2267

2490

2430
2637
2637
2637
2338
2338
2338
2334
2334
2334
2616
2616
2616
2312
2312
2312
2298
2298
2298
2563
2563
2563
2638
2634
2637
2583
2578
2582
2617
2612
2616
2564
2560
2563
2309
2307
2303
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D*~ ptput L < 24 x 1076 CL=95% 2251
D phut L < 58 x 1077 CL=95% 2267
DOr= ptput L < 15 x 1070 CL=95% 2295
y/\7hs LB < 6 x 1078 CL=90% -
N0t LB < 32 x 1078 CL=90%  —
A0t LB < 6 x 1078 CL=90%  —
AOet LB < 8 x 1078 CL=90% -
BY 1(JF) = 5(07)

I, J, P need confirmation. Quantum numbers shown are quark-model
predictions.
Mass mpgo = 5279.72 + 0.08 MeV
mgy — mge = 0.31 £ 0.05 MeV
Mean life 7 go = (1.5113 & 0.0027) x 1071? s
cr = 453.1 um
Tg+/Tgo = 1.0832 £ 0.0034  (direct measurements)

BO-BO mixing parameters

X4 (B%-BP mixing probability) = 0.1849 + 0.0010
Amgo = mgy — mpgo = (0.5068 + 0.0019) x 1012 i s~ 1
L

— (3.336 + 0.013) x 10710 MeV
Xg = Ampgo /T go = 0.7659 =+ 0.0032
Re(Acp / |Acp|) Re(z) = 0.047 + 0.022
AT Re(z) = —0.007 4 0.004 ps—!
Re(z) = (-4 £ 4) x 1072 (S =1.4)
Im(z) = (—0.8 + 0.4) x 1072
CP violation parameters
Re(ego)/(1+]ego]?) = (—0.5 &= 0.4) x 1073
Atcp(B® + B%) = 0.005 + 0.018
Acp(B® — D*(2010)* D™) = 0.013 & 0.014
Acp(B® — D79 = (0.4 + 2.4) x 102
Acp(B® — [KTK™|pK*(892)°) = —0.05 =+ 0.06
Acp(B® — [KTn~]pK*(892)°) = 0.031 + 0.023
Acp(BY = [KTa—ntn~]pK*(892)°) = —0.012 + 0.024
Acp(B® = [K—at]pK*(892)°) = 0.19 + 0.19
Acp(B® = [K—atntn~]pK*(892)°) = —0.01 + 0.24
R =T(BY — [7TK™]pK*®) /T(B® = [~ KT]pK*0) =
0.069 + 0.014
R, =T(BY = [r~KT]pK*®) /T(B® = [T K~ ]pK*0) =
0.093 + 0.014

0
BH

A
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Acp(B® — [t 7~ ]pK*(892)°) = —0.03 4 0.10
Acp(B® = [rTa—ntn]p K*(892)°) = 0.02 & 0.09
Ry =T(B° = [#TK nT7 " |pK*?) /(B® -

[7~ KTat 7~ ]p K*®) = 0.060 + 0.015
R, =T(BY = [r~ KtnTr~|pK*0) /(B® -

[7t K~ nt 7~ ]p K*®) = 0.038 + 0.015
Acp (B® - K*tx~) = —0.0831 + 0.0031
Acp(B® — ' K*(892)°) = —0.07 £ 0.18

Acp(B® — 1/ K5(1430)%) = —0.19 £ 0.17
Acp(B® — ' K3(1430)°%) = 0.14 £ 0.18
Acp(B® - nK*(892)%) = 0.19 + 0.05
Acp(B® — nK§(1430)°) = 0.06 + 0.13
Acp(B® — nK3(1430)°) = —0.07 £ 0.19
Acp(B® — by KT) = —0.07 £ 0.12
Acp(B® — wK*0) =0.45 4+ 0.25

Acp(B® = w(Km)0) = —0.07 £ 0.09
Acp(B® — wK3(1430)%) = —0.37 £ 0.17
Acp(B® - KT7~ 7% = (0 + 6) x 1072
Acp(B® = p~Kt) =10.204+0.11

Acp(B® — p(1450)~ KT) = —0.10 + 0.33
Acp(B® — p(1700)~KT) = —0.4 + 0.6
Acp(B® — K+ 7~ n%nonresonant) = 0.10 + 0.18
Acp(B® - KOntn~)=—0.01 +0.05
Acp(B® - K*(892)tm~) = —0.27 + 0.04
Acp(B® — (Km)§tn™) = 0.02 & 0.04
Acp(B® — K3(1430)" 77) = —0.29 & 0.24
Acp(BY — K*(1680)T7~) = —0.07 £ 0.14
Acp(B® — £(980)K2) = 0.28 £ 0.31
Acp(B® = (Km)i07Y) = —0.15 £ 0.11
Acp(B® - K*070) = —-0.15 + 0.13
Acp(B® — K*(892)°7t7~) = 0.07 + 0.05
Acp(B® — K*(892)°p%) = —0.06 + 0.09
Acp(B® — K*0£(980)) = 0.07 & 0.10
Acp(BY - K*Tp~)=0.21+0.15
Acp(B® — K*(892)°KT K~) = 0.01 + 0.05
Acp(B® — a] KT) = —0.16 & 0.12
Acp(B® - KOKO) = —0.6 +0.7

Acp(B® — K*(892)°¢) = 0.00 + 0.04
Acp(B® — K*(892)°K—71) =02+ 0.4
Acp(B® = ¢(Km)y) = 0.12 £ 0.08
Acp(B® — ¢K3(1430)%) = —0.11 £ 0.10
Acp(B® — K*(892)%y) = —0.012 + 0.010
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Acp(B® — K3(1430)°y) = —0.08 £ 0.15
Acp(B® — X,v) = —0.009 + 0.018
Acp(B® = pt7n7)=0134006 (S=1.1)
Acp(B® = p~nt) = —0.08 + 0.08
Acp(B® = ww) = —0.4+ 0.4

Acp(B® — a1(1260)* 7 T) = —0.07 + 0.06
Acp(B® — b 7F) = —0.05 £ 0.10
Acp(B® — ppK*(892)%) = 0.05 + 0.12
Acp(B® = pAn~) = 0.04 +0.07

Acp(B® — K¢t ¢=) = —-0.05+0.10
Acp(BY = K®¥eTe™)=—-0.21 +0.19
Acp(B® = K*OuT )= —0.034 + 0.024

Cpi- p+ (B® = D*(2010)~ DT) = —0.02 + 0.08

Sps-p+ (B® = D*(2010)~ D) = —0.83 + 0.09

Cpus p- (B® = D*(2010)" D7) = —0.03 £ 0.09 (S = 1.1)
Sps+ p- (B® = D*(2010)* D~) = —0.80 + 0.09

Cpet pr— (B® = D*TD*7) =0.01 £0.09 (S =1.6)

Sps+ pr- (B = D*tD*~) = —059 + 0.14 (S = 1.8)

C, (B - D**D*7)=0.004+0.10 (S=1.6)

S, (B - D**D*") = —0.73 £ 0.09

C_ (B - D**D*7)=0.194+0.31

S_(BY = D*'D*)=-16+05

C (B® — D*(2010)" D*(2010)~ K%) = 0.01 + 0.29

S (B® — D*(2010)* D*(2010)~ K%) = 0.1 = 0.4

Chip- (B® = DYD7)=-006=+018 (S =25)
Sp+p- (B = D¥D™) = —0.64 £0.09 (S=13)
C/y(15) 0 (B® - J/¢(18)7%) = 0.07 + 0.09 (S = 1.1)
5 1/(15) 70 (B = J/¢(1S)70) = —0.88 + 0.17 (S = 1.6)
C(B® — J/v(1S5)p°) = —0.06 + 0.06

S(B® — J/¥(15)p%) = —0.66 7518

C vy o (BY— DULAO) = —0.02+0.08
Deph

S, o (B = DELK) = —0.66 + 0.12
bcp

Cro0 (B® = KO70) = 0.00 + 0.08
Sko.0 (B = KO70) = 0.64 + 0.13
Criossy ko (B — 1/(958)KY) = —0.04 £020 (S =25)

Syos) kg (B = 1/(958)KS) = 043 £0.17 (S =15)
Cyo (BY = n/K®) =—008+0.04 (S=11)
S0 (B° = n'KP) =064 & 0.05
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Cng (B » wK%)=00+£04 (S=23.0)
Swk? (B — wK%) =070 +0.21

C(B® - K%n070) = —0.21 £ 020
S(B - K%n070) =0.89" 537

C 0 k0 (B = pPK2) = —0.04 £0.20

S
0 0 4,0 +0.17
C ko (BY = £(980)Kg) = 0.29 £ 0.20
S
SfoK°s (B =+ £(980)K2) = —0.50 = 0.16

S, K (B® = £(1270)K%) = —0.5 £ 0.5
¢ K (B® = £(1270)K%) = 0.3 £ 0.4

S K (B® — £(1300)K2) = —02+£05
Cr o (BY = £,(1300)K%) = 0.13 +0.35

SKO it e (B® - KOzt 7~ nonresonant) = —0.01 + 0.33
Cro ot (B® - K%zt 7~ nonresonant) = 0.01 + 0.26
C (B - KYKk%)=0.0+04 (S=14)

s) =

S (B2 — KK

K5 KS
~0.8+05

K K
Chor k- K2 (BY - Kt K~ KS nonresonant) = 0.06 + 0.08
Sk+ K- KQ (B° -+ K* K~ K2 nonresonant) = —0.66 + 0.11
Cher k- K (B — K+ K~ KY inclusive) = 0.01 + 0.09
Sk+ K- KQ (B° -+ K*K~ K2 inclusive) = —0.65 + 0.12
C¢Ko (B = ¢K%) =—-0.09 £ 0.12

S kY (B° - ¢KQ) =0.58 + 0.12

Cko ks ks(B® = KsKsKs) = —0.14 £ 0.12
SkeKeks(B® = KsKsKs) = —0.82 £ 0.17
Ci0 ot g (BY = Kgmtm™v) = ~039 £ 0.20
SK%WWW(BO — K%rTw~ ) =0.14 £ 0.25
Cyr0. (B = K*(892)07) = 0.03 £ 0.10
Sk, (B - K*(892)°4) = —0.08 & 0.17
C, k0. (B = nK%y) =01£04 (S=14)
Syk0, (BY = nK%y) = -05+05 (S=12)
CKO(M (B = K%)= -03+06

Sk g (B® » K%¢y)=07721
C(B® - K%p%4) = —0.05 + 0.19

0
KS
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S(B® — K%p%y) = —0.04 £ 0.23

C(BY = p°4)=04+05

S(B® - p%)=-08+07

Cern (B = 7tm™) = —0.314 + 0.030

Sex (B = wta™) = —0.670 + 0.030

Co.0(B%— n0x0) =-023+0.18

Cor (B = pTr™) =-0.034+007 (S=12)

Spr (B® = pTr™) =0.05+0.07

AC,, (B® =+ ptm~) =0.27 £ 0.06

AS,. (B® = pTn) =0.01+0.08

Conpo (BY = pPn%) =027 +£0.24

S0 (B = pPn%) = —0.23 £ 0.34

Cayr (B® = a1(1260)t ) = —0.05 + 0.11

Sayr (B = a1(1260)tn~) = —0.24+ 04 (S =3.2)
AC,r (B® — 21(1260)*7~) =043 +£0.14 (S =13)
AS, x (B® — a1(1260)" 77) = —0.11 £ 0.12

C(B® — by KT)=—-0.22%0.24

AC(B® - bynt) = —1.04 + 0.24

Co0 (B = p0p%) =02£09

50,0 (B = p9p%) =03+07

Cop (B — pTp~) =0.00 + 0.08

Spp (BY = pTp7)=-018+0.11

IA] (B — J/ipK*(892)°) < 0.25, CL = 95%
cos 28 (B® — J/yYK*(892)%) = 1.710% (S =16)
cos 28 (B® — [KYmT 7] 5 h°) =0.91 +£0.25
(Sy +S_)/2(B° - D*~xt)=-0.039 + 0.011
(S_ —S.)/2(B° - D* xt)=-0.009 + 0.015
(Sy +5S_)/2(B° — D~ nt) = —0.046 + 0.023
(S_ —S.)/2(B° - D7) = —0.022 + 0.021
S, (B - D~ 7%)=0.058 + 0.023

S_ (B - D*x7)=0.038 + 0.021

(Sy +S_)/2(B% = D~ pt) = —0.024 + 0.032
(S_ —S4)/2(B° = D pt)=-0.10+0.06
_ (B —» n.K%) =0.08 £0.13

Snch (B =+ ncK®) =093 £0.17

Coppo (B = ceK™0) = (0.4 £ 1.0) x 1072

sin(28) = 0.710 + 0.011
Ch sy ko (BY = J/(nS)KO) = (0.2 + 1.0) x 102

S /() KO (B® = J/¢(nS)KO) = 0.711 + 0.011
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Cy /K0 (B® — J/yK*9) =0.03 + 0.10

SJ/W(*O (B — J/yK*0) =0.60 £ 0.25
XcoKo (B = xcoK3) = -03703
S K (B = xcoK%)=-07=+05

C. K (B® = xc1K%) =0.06 £ 0.07

St K (B = xc1K%) =0.63 £ 0.10
sin(20es) (B — ¢ KY) = 0.22 £ 0.30
sin(2Be57)(B® — ¢ K}5(1430)°) = 0.97 323
sin(2Be)(B® -+ KYK—K2) = 077013
sin(28ef)(B® — [KYm ™77 ] 5y h°) = 0.80 £ 0.16
Besf(BY = [KSmTm | pe h0) = (22 + 5)°
2Best (B® — J/vpP) = (42719)°

Al (B® = [KY&xT 7] 5 h°) =1.01 +0.08
|sin(28 + )| > 0.40, CL = 90%

2 8+~ = (80 + 60)°

o= (841130

x;(B® - DK*) =0.07 +0.08

x_(B® - DK*0) = —0.18 + 0.08

y.(B® - DK*0) = —-0.35+0.10

y_(B® - DK*0) = —-0.03 + 0.13

rgo(B® = DK*0) = 0.250 + 0.022

0go(B® = DK*0) = (202.87133)°

acp(B® = ppK+T77) = (0.5 £ 0.9)%
ap(B® = ppK+T77) = (1.5 £0.9)%

BY modes are charge conjugates of the modes below. Reactions indicate
the weak decay vertex and do not include mixing. Modes which do not
identify the charge state of the B are listed in the B:l:/B0 ADMIXTURE
section.

The branching fractions listed below assume 50% BY9BO and 50% BT B~
production at the 7°(4S). We have attempted to bring older measurements
up to date by rescaling their assumed 7 (4S) production ratio to 50:50
and their assumed D, Dq, D*, and ) branching ratios to current values
whenever this would affect our averages and best limits significantly.

Indentation is used to indicate a subchannel of a previous reaction. All
resonant subchannels have been corrected for resonance branching frac-
tions to the final state so the sum of the subchannel branching fractions
can exceed that of the final state.

For inclusive branching fractions, e.g., B — DiX, the values usually are
multiplicities, not branching fractions. They can be greater than one.
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Scale factor/ p

B0 DECAY MODES Fraction (I';/T) Confidence level (MeV/c)

(T X [a] ( 10.33+ 0.28) % -
et ve X, (101 + 0.4 )% -
X, [a] ( 151+ 0.19) x 1073 -
Dty X (] ( 91 + 08)% -
D= (T, [a] ( 2.12+ 0.06) % 2309
D~ 1tuv. ( 72 + 15 )x103 1909
D*(2010)~ £ v, [a] ( 4.90+ 0.12) % 2257
D*(2010)~ 7" v, ( 1.50+ 0.08) % S=1.1 1838
D) nmttyy(n > 1) 4] ( 23 + 05)% -

DOn= ¢ty [a] ( 3.64% 0.20) x 10~3 2308
D§(2300)~ £ vy, [a] < 4.4 x 104 CL=90% -
Dy~ — DO 7~
D%(2460)~ £ vy, [a] ( 1.41+ 0.20)x1073 S=1.7 2065
Dy~ — DO7—
D0 r— ¢ty [a] ( 5.44+ 0.28) x 10~3 2256
D1(2420)~ 0T vy, DT —  [a] ( 285+ 0.25)x 1073 -
D07~
D1(2420)~ 0T vy, DT —  [a] ( 1.02+ 0.16) x 1073 -
. D=rnta— .
D{(2430) (T vy, DT — [a] ( 25 + 06 )x1073 -~
D*0x—
D3(2460) (T vy, D5~ — [a] ( 6.6 + 1.1 )x1074 2065
D07~
D= nta 4Ty, [(] ( 1.45+ 0.22) x 103 2299
D*=ntrn 4Ty, [a] ( 51 + 23 )x107% 2247
AR’ [a] ( 294+ 0.21)x 104 2583
T 4Ty, [a] ( 150+ 0.05) x 104 2638
T Ty, < 25 x10~% CL=90% 2339
Inclusive modes

Kt X (78 +8 )% -

DO X ( 81+ 15)% —

DY X (474 + 28)% -~

DT X < 39 % CL=90% -

D= X (369 + 33)% -

D X (103 T 21)% -~

D, X < 26 % CL=90% -

AT X < 31 % CL=90% -

A X ( 50T 21y% -
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cX (95 +5 )%
cX (246 £ 31)%
c/cX (119 +£6 )%
D, D*, or Dg modes
D™t ( 251+ 0.08) x 1073
D~ pT ( 76 + 1.3 )x103
D~ KOt ( 49 £ 09 )x10~4
D~ K*(892)*" ( 45 + 07 )x1074
D-wn™T ( 28 + 06 )x103
D~ KT ( 2.05+ 0.08) x 104
D-Ktrtnr ( 35 + 08 )x1074
D~ KT KO ( 1.64% 0.26) x 10~4
D~ Kt K*(892)° ( 77 + 06 )x10%
DOrtn— ( 88 + 05 )x10~4
D*(2010)~ =+ ( 2.66+ 0.07) x 103
DOKt K~ ( 61+ 05)x107°
D~ ntatn— ( 6.0 + 0.6 )x1073
(D~ w7 7~ ) nonresonant ( 39 + 1.9 )x103
D~ nt p0 ( 11 £ 1.0 )x 1073
D~ a1(1260)™ ( 60 + 33 )x103
D*(2010)~ 7+ 70 ( 15+ 05)%
D*(2010) p* ( 6.8 £ 09 )x1073
D*(2010)~ K+ ( 216+ 0.08) x 10~4
D*(2010)~ KO+ ( 30 + 08)x1074
D*(2010)~ K*(892)™ ( 33+ 06 )x10"%
D*(2010)~ KT K° ( 1.8 + 0.4 )x1074
D*(2010)~ K K*(892)° ( 1314 0.13) x 1073
D*(2010) " 7t wt o~ ( 7.21+ 0.29) x 103
(D*(2010)" 77+ 7~ ) non- ( 00 + 25 )x103
resonant
D*(2010)~ 7+ p° ( 57 + 32 )x1073
D*(2010) a;(1260)™" ( 1.30+ 0.27) %
D1(2420)° 7~ 7+, DY — ( 1.47+ 0.35) x 10~4
D*~ gt
D*(2010)" Kt 7~ n™ ( 47 + 04 )x107%
D*(2010) " nt at7n— 70 ( 176+ 0.27) %
D*~3xT 27~ ( 47 + 09 )x1073
D*(2010) " wnt ( 246+ 0.18) x 103
D1(2430)°w, D? — (27738 )x10-*
D*~xt
D*~ p(1450)", pt — wr™ ( 107" 8:3‘2) x 1073
D1(2420)°w, D? — ( 7.0 £ 22 )x1075
D*~xt
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2306
2235
2259
2211
2204
2279
2236
2188
2070
2301
2255
2191
2287
2287
2206
2121
2248
2180
2226
2205
2155
2131
2007
2235
2235

2150
2061

2181
2218
2195
2148

1992

1995
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D3(2460)°w, DI — (40 + 1.4 )x1073 1975
D*~xt
D*~ by (1235)", b/ — < 7 x 1075 CL=90% -
CL)7T+
D**~ gt [e] ( 1.9 + 09 )x103 -
Dy (2420)" 7%, D] — (99 T 20 yx10°5 -
D=rntr
D1(2420)~#n*, D] — < 33 x 1072 CL=90% -
D*~ntn~
D3(2460)~nt, D3~ — ( 2.38+ 0.16) x 10~4 2062
DO~
D§(2400)~ nt, D5~ — ( 76 £ 08 )x107° 2090
DO 7~
D%(2460)~ =", D}~ — < 24 x 1072 CL=90% -
D*ntn~
D3(2460)~ p+ < 49 x 1073 CL=90% 1974
DY DO ( 14 £ 07 )x107° 1868
D*0 DO < 29 x 1074 CL=00% 1794
D— DT ( 211+ 0.18) x 10~4 1864
D* D*F (CP-averaged) ( 61 + 06 )x10"4 -
D~ Df ( 81 +06)x10"3 S=11 1812
D*(2010)~ D ( 82 + 08 )x1073 1735
D= DIt ( 74 + 1.6 )x 1073 1732
D*(2010)~ D+ ( 177+ 0.14) % 1649
Dso(2317)" KT, Dy — ( 42 + 1.4 )x107° 2097
D;WO
Dsp(2317)"nt, Dy — < 25 x 1079 CL=90% 2128
D;WO
D, 7(2457)" KT, D_; — < 94 x 1070 CL=90% -
D;WO
Dg7(2457)"nt, D, — < 4.0 x 10~6 CL=90% -
D;WO
D_ D < 36 x 1075 CL=00% 1759
D:™ DY < 13 x 1074 CL=90% 1675
D™ D¥* < 24 x 1074 CL=90% 1583
D%,(2317)" D™, DI — ( 1.05% 0.16) x 1073  S=1.1 1602
D:WO
Dso(2317)D~, Df, — < 95 x 10~4 CL=90% -
D:+'y
D4o(2317)* D*(2010), ( 15 + 06 )x103 1509

+ +.0
DSO—> Ds7r
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,'7/ 77/ KO
nkKCy
n' KOy
K% ¢y
Ktm=
K*(892)%y

K*(1410)~

K™ 7™~ nonresonant
K*(892)° X(214), X —

ptp~
KOrntr—~
K+ r— 79
K1(1270)°
K1(1400)°
(1430)°
(1680)°
(1780)°
(2045)

*
2
*

X XX X
222222

*
: 0
*
%(2045

3.1
7.6 £
6.4
2.7 £
46 +
4.21+
1.3
2.6
2.26

1.99+
4.1 +
5.8
1.2
1.24+
2.0
8.3
4.3

x 107°
1.8 ) x 1070
x 10~6
0.7 )x 107
1.4 )x 1070
0.24) x 107°
x 104
x 100
x 10~8

0.18) x 10~°
0.4 ) x107°
x 1072
x 1072
0.24) x 107°
x 1073
x 1072
x 1073

Light unflavored meson modes
( 80 + 06 )x10—7

PPy

P°X(214), X — putpu~

wy

oy

f2(1270)’y, f —
(KS)0(KS)°

f5(1525)y, f, —
(KS)°(KS)°

mt

7070

nmo

nn

77/770

!/

nmn

n'n

n' p°

n' 15(980), fo — w7~

np°

n1y(980), fy — tr—

wn

wn'

w pO

wf(980), fy — wta~
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1.73
44 T

1.0
3.1

2.1

537+
1.46+
4.1 £+
1.0
1.2 +
1.7
1.2
1.3

1.5

| +

9.4

1.0 T+

1.6
15

x 10—8

16 ) x 1077

x 10~
X 10_7

x 10~

0.20) x 10~6
0.19) x 10~
1.7 )x 10~ 7
x 100
0.6 ) x 10~
x 100
x 100
x 100
x 107
x 1070
x 107

Created:

CL=90% 2338
2587

CL=90% 2528
2516

2615

S=2.0 2565
CL=90% 2451
CL=90% 2615
CL=90% -
2609

2610

CL=90% 2491
CL=90% 2454
2447

CL=90% 2360
CL=90% 2340
CL=90% 2243
S=1.4 2583
CL=90% -
2582

CL=90% 2541
S=13 2636
S=13 2636
2610

CL=90% 2582
S=1.7 2551
CL=90% 2460
CL=90% 2523
CL=90% 2492
CL=90% 2454
CL=90% 2553
CL=90% 2516
2552

2491

CL=90% 2522
CL=90% 2485
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ww ( 1.40+ 0.25) x 1070 2521
0 < 15 x10~7 CL=90% 2540
on < 5 x10~7 CL=90% 2511
on < 5 x 107 CL=90% 2448
ot~ ( 1.8 £ 05)x107 2533
¢ p° < 33 x10~7 CL=90% 2480
1 (980), fg — wta~ < 3.8 x 107 CL=90% 2441
pw < 7 x 1077 CL=90% 2479
oY) < 13 x 1078 CL=90% 2435
a9(980)* 7 ¥, af — nrt < 31 x 106 CL=90% -
ag(1450)* 7 ¥, aF — nrt < 23 x 1076 CL=00% ~
at a0 < 7.2 x 1074 CL=90% 2631
pO 70 ( 2.0 £ 05 )x10°0 2581
pt [l ( 230+ 0.23) x 1072 2581
ata - ata~ < 112 x 1072 CL=90% 2621
POt~ < 88 x 1070 CL=90% 2575
P p0 ( 9.6 + 15 )x10~7 2524
(980) 7T 7, fy — < 30 x 1070 CL=90% -
TrT
p°£y(980), fy — wta~ ( 78 £ 25 )x10~7 2486
f(980) f5(980), fy — < 1.9 x 1077 CL=90% 2447
atn—, fo — rt
f(980) £5(980), fy — 7w 7, < 23 x 1077 CL=90% 2447
fo - KTK~
a1(1260)F 7+ [N ( 2.6 + 05)x1075 S=1.9 2495
ap(1320)F 7+ [ < 6.3 x 1076 CL=00% 2473
ata= m0x0 < 31 x 1073 CL=90% 2622
pTp~ ( 2.80+ 0.17) x 107° 2524
a1(1260)% 70 < 11 x 1073 CL=00% 2495
w O < 5 x10~7 CL=90% 2580
atata— a0 < 9.0 x 1073 CL=90% 2609
a1(1260)" p~ < 61 x 1079 CL=90% 2433
a1(1260)° o0 < 24 x 1073 CL=90% 2433
b nt, b = wat ( 1.09+ 0.15) x 107> -
pO70, bY — wn? < 19 x 1076 CL=90% -
by pT, bl — ww™ < 14 x 1070 CL=90% -
bOp0, BY — wrd < 34 x 1076 CL=00% -
atateto— o ™ < 3.0 x 1073 CL=90% 2592
a1(1260) T a1 (1260)~, a] — ( 118+ 0.31) x 1075 2336
2t a, — 2r—nt
atatata— = x0 < 11 % CL=90% 2572
Baryon modes
pp ( 127+ 0.14) x 1078 2467
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pprta~ ( 2.87+ 0.19) x 1076 2406
pPKT 1~ ( 63 £ 05 )x1070 2306
pp KO ( 279+ 0.16) x 100 2347

O(1540)*p, ©F — pKY [0 < 5 x10~8 CL=90% 2318

f1(2220)K°, f; — pp < 45 x 1077 CL=90% 2135
pPK*(892)° ( 124T 328y 1076 2216

f;(2220)K§, f; — pp < 15 x 107 CL=90% -
pPKT K™ ( 121+ 0.32) x 10~ 7 2179
ppn° ( 50 + 1.9 )x10~7 2440
pPpPP ( 22 + 04 )x10°8 1735
pAmT~ ( 3.16+ 0.24) x 1070 2401
pAT™ v < 65 x 1077 CL=90% 2401
pX(1385)~ < 26 x 1077 CL=90% 2363
A(1232)Tp + A(1232)7p < 16 x 1076 -
A%A < 93 x10~7 CL=90% 2364
pAK™ < 82 x 1077 CL=90% 2308
pAD~ ( 25 + 04 )x107° 1765
pAD*~ ( 34 + 08 )x107° 1685
pXOn— ( 12 + 04 )x10° 2383
AA < 32 x 1077 CL=90% 2393
AAKO (48 T 9 )x1070 2250
ANK*0 (25 T 33 )x1070 2008
AADO ( 100" 33%)x 105 1662
DO>0A+ cc. < 31 x 1075 CL=90% 1611
A0 A0 < 15 x 1073 CL=90% 2335
ATT A= < 11 x 1074 CL=90% 2335
DYpp ( 1.04% 0.07) x 10~4 1863
D_ Ap ( 2.8+ 09)x107° 1710
D*(2007)° pp ( 99 + 1.1 )x1075 1788
D*(2010)~ pn ( 14 + 04 )x103 1785
D~ ppr™ ( 332+ 0.31)x 104 1786
D*(2010)~ pp7 ™ ( 47 £ 05)x107% S=12 1708
DO pprt o~ ( 3.0 + 05 )x10"4 1708
DOpprtn ( 1.9 + 05 )x 104 1623
O.pnt, 6. — D7 p < 9 x 1076 CL=90% -
6.prt, 6. — D* p < 14 x 1072 CL=90% -
Y_TATT < 8 x 10~% CL=90% 1839
Al prta— ( 1.00+ 0.14)x 1073 S=14 1934
Ap ( 151+ 0.17) x 1079 2021
AZ prd ( 152+ 0.17) x 10~4 1982
Y (2455)" p < 24 x 1072 -
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A prt a0 < 507 x 1073 CL=90% 1883
A prtaata < 274 x 1073 CL=90% 1821
A pmt ™ (nonresonant) ( 54 + 10)x107% S=13 1934
3 (2520)" " pmt ( 1.01+ 0.18) x 10~4 1860
3 (2520 prr— < 31 x 1075 CL=00% 1860
3 (2455) prr— ( 1.08+ 0.09) x 10—4 1895
3 (2455)0N0, NO ( 63+ 1.6 )x1075 -
pm
3 (2455)" " pmt ( 1.89+ 0.15) x 10~4 1895
AZpKtr™ ( 34 £ 07)x107° 1786
Y (2455)" " pKT, X7 — ( 87 + 25)x10°° 1754
Z;W_
5 (2455)0 =9 (48 + 1.4 )x10% 954
A7 pK*(892)° < 242 x 1075 CL=00% 1647
A pKT K™ ( 20 + 04 )x107° 1588
A po < 9 x 1070 CL=00% 1567
N PPP < 28 x 1076 677
ACAKT ( 49 £ 1.1 )x107° 1767
AZAT < 16 x 1075 CL=95% 1319
Ac(2593)~ / A.(2625)" p < 11 x 10~% CL=90% -
oAt ( 11 + 08 )x10-3 1147
ZoANE0 o Etaa ( 23 4 10)x1072 S=18 1147
E_AT ED o pKTr ( 52 + 1.6 )x100 -
AT A KO ( 40 £ 09 )x10~4 732
Ac(2910)" p, AT — ( 12 £ 04 )x107° -~
3 (2455) " x T
Ac(2910)~ p, A — (9 +4 )x10" -
3 (2455)0 7~
Zc(2930)" AL =7 = AZKO ( 24+ 06)x107% -
QN 20— o rt < 97 x 10~8 CL=95% -
2.(2770)°A, 20 —» @~ x* < 312 x 10~7 CL=95% -
N 20— 0 rt < 95 x 108 CL=95% -
2.(27170)°7A, 20 - Q2= x < 1.00 x 1077 CL=95% -
AMpps [p] < 0.13-5.2 x 10> -

Lepton Family number (LF) or Lepton number (L) or Baryon number (B)
violating modes, or/and AB = 1 weak neutral current (B1) modes

vy B1 < 6.4 x 1078 CL=90% 2640
et e BI < 25 x 1079 CL=90% 2640
ete vy BI < 1.2 x 107 CL=90% 2640
wtp~ BI < 15 x 10710CL=00% 2638
ptp—ptp~ BI < 18 x 10710CcL=05% 2629
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B1
B1
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B1
B1
B1
B1
B1
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6.0 x 10~10CL=05% -
2.3 x 10~10CL=05% -
2.1 x 103 CL=95% 1952
3.8 x 1078 CL=90% 2638
7.9 x 1078 CL=90% 2638
5.9 x 1078 CL=90% 2634
4.8 x 1078 CL=90% 2611
1.05 x 1077 CL=90% 2611
9.4 x 1078 CL=90% 2607
4.55 x 107 CL=90% -
3.07 x 10~7 CL=90% 2582
2.49 x 10~7 CL=90% 2577
2.20 x 107 CL=90% 2582
9 x 1076 CL=90% 2638
33 4+ 0.6 )x10~ 7 2616
25 T 13 )x1077 s=13 2616
3.39+ 035)x 10~/  S=11 2612
2.6 x 1072 CL=90% 2616
4.0 x 1072 CL=90% 2583
9.9 T 121077 2565
1.037 319) x 1076 2565
9.4 + 05 )x 10—/ 2560
1.8 x 1073 CL=90% 1404
4.0 x 1078 CL=90% 2305
2.1 + 05 )x 1078 2626
1.8 x 107° CL=90% 2565
2.4 x 1072 CL=90% -
1.6 x 1072 CL=90% 2640
3.2 x 1079 CL=90% 2537
1.27 x 10~4 CL=90% 2541
1.0 x 1079 CL=90% 2639
1.4 x 10~7 CL=90% 2637
3.8 x 1078 CL=90% 2615
1.5 x 1072 CL=90% 2311
8 x 1076 cL=90% 2311
1.1 x 1072 CL=90% 2297
3.6 x 107° CL=90% 2297
6.8 x 1079 CL=90% 2563
5.7 x 1079 CL=90% 2563
1.01 x 1078 CL=90% 2563
4.9 x 1076 cL=90% 2245
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K*(892)0 7~ e < 59 x 1070 CL=90% 2245
K*(892)0 7t i~ LF < 10 x 1075 CL=90% 2221
K*(892)° r— it LF < 82 x 1076 cL=00% 2221
et rF LF [ < 16 x 1075 CL=90% 2341
ptrF LF [ < 14 x 1075 CL=95% 2340
pu LB < 26 x 1079 CL=90% 2555
A LB < 14 x 1076 CL=00% 2143
Afe” LB < 4 x 1076 CL=00% 2145
B*/B° ADMIXTURE

CP violation

Acp(B — K*(892)7) = —0.003 + 0.011

Acp(B — sv) = 0.015 + 0.011

Acp(B — (s+d)v) = 0.010 + 0.031

Acp(B — Xs0T¢7) =0.04 £+ 0.11

Acp(B = Xs0107) (1.0 < g% < 6.0 GeV?/c*) = —0.06 +0.22

Acp(B = Xs0107) (10.1 < g < 12.9 or g% > 14.2 GeV?/c*)
—0.19 4 0.18

Acp(B — K*eTe )= —0.18 £ 0.15

Acp(B — K*uTp~) = —0.03 +0.13

Acp(B — K*(T¢~) = —0.04 £ 0.07

Acp(B — nanything) = —0.13 7502
AAcp(Xsy) = Acp(BF = Xs7) — Acp(B® = Xo7) =

0.041 £ 0.023

Acp(B = Xs7) = (Acp(BT = Xs7) + Acp(B® —
X7))/2 = 0.009 + 0.012

AAcp(B = K*v) = Acp(BT = K*tv) — Agp(B® —
K*0+) = 0.025 + 0.023

Acp(B = K*7) = (Acp(BT — K*t9) + Acp(B° —
K*0~))/2 = —0.009 + 0.011

The branching fraction measurements are for an admixture of B mesons at
the 7°(4S). The values quoted assume that B(7(4S) — BB) = 100%.

For inclusive branching fractions, e.g., B — Dt anything, the treatment
of multiple D's in the final state must be defined. One possibility would
be to count the number of events with one-or-more D’'s and divide by
the total number of B's. Another possibility would be to count the to-
tal number of D’s and divide by the total number of B's, which is the
definition of average multiplicity. The two definitions are identical if only
one D is allowed in the final state. Even though the “one-or-more” def-
inition seems sensible, for practical reasons inclusive branching fractions
are almost always measured using the multiplicity definition. For heavy
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final state particles, authors call their results inclusive branching fractions
while for light particles some authors call their results multiplicities. In the
B sections, we list all results as inclusive branching fractions, adopting a
multiplicity definition. This means that inclusive branching fractions can
exceed 100% and that inclusive partial widths can exceed total widths,
just as inclusive cross sections can exceed total cross section.

B modes are charge conjugates of the modes below. Reactions indicate
the weak decay vertex and do not include mixing.

Scale factor/ p
B DECAY MODES Fraction (I';/T) Confidence level (MeV/c)
Semileptonic and leptonic modes
(T vpanything [a,r] ( 1082 + 0.15 )% -
D~ ¢* vpanything [a] ( 26 4+ 05 )% -
DO ¢+ vyanything [a] ( 72 £ 15 )% -
DTy, ( 241 + 012 )% 2311
Det Ve seen 2311
Eﬁf" Yy seen 2309
D*~ ¢t ypanything ] ( 67 + 13 )x1073 -
D* Ty, [(] ( 495 + 011 )% 2257
D** ¢t vy [a,u] ( 27 £ 07 Y% -
D1(2420) ¢ vpanything ( 38 + 13 )x1073 S=24 -
DnlT vpanything + ( 26 +05 )% S=1.5 -
D* 14T vyanything

D7 lT vpanything ( 15 +£06 )% -

D* 14T vyanything ( 19 +£04 )% -
DX(2460) (™ vy anything ( 44 + 16 )x103 -
D*~ 7T T vypanything (  1.00 + 034 )% -
Drta= (T, ( 162 + 032 )x1073 2301
D*rtrn= Ty, ( 94 +32 )x1074 2247
D_ (" vyanything [a) < 7 x 1073 CL=90% -
DS (T vy KT anything [a] < 5 x 1073 CL=90% -

D/ ¢+ vy K%anything [a] < 7 x 1073 CL=90% -

X 0Ty, ( 10.63 + 0.15 )% -
X, 0T v, ( 1.88 + 027 )x 1073 -
X, et v, (157 + 0.19 )x 1073 -
Xyt vy, ( 162 + 021 )x103 -~

K+ ¢t vyanything [a] ( 63 £ 05 )% -
K~ ¢t vyanything (] ( 10 +4 )x1073 -
KO/WOEJr vpanything [a] ( 46 £ 05 )% -
Drtu. ( 84 + 07 )x103 1911
D*tTu, ( 1.43 + 0.07 )% 1838

D, D*, or D¢ modes
D¥ anything ( 233 +£12 )% -
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DO / DO anything ( 646 + 20 )%
D*(2010)* anything ( 225 + 15 )%
D*(2007)%anything ( 260 +27 )%
D;tanything [n] ( 106 + 06 )%
D:iyything ( 63 +10 )%
DD ( 34 +06 )%
5D50(2317) seen
D D, 7(2457) seen
DD KO + v (71 T 20 %
D)D) k=E
b— cCs (22 +4 Y%
D, ) D) [mv] ( 50 + 04 )%
D* D*(2010)* [ < 5.9 x 103
D D*(2010)* + D*D* [ < 55 x 103
D D* [ < 31 x 10~3
DsMED ™) X (nn) vl (9 T3 )%
D*(2010)~ < 11 x 1073
D;F'/r_, D:+ T, D: P, [n] < 4 x 104
Dt p=, DI =0, D 70,
D:n, D:+17, D:po,
Dt p0, DYw, DItw
Ds1(2536) " anything < 9.5 x 1073
Charmonium modes
J/1(1S)anything ( 1.0044+ 0.032) %

J/¥(1S) (direct) anything ( 78 + 04 )x1073
¥ (2S)anything (  3.07 + 021 )x10°3
Xc1(1P)anything ( 355 + 027 )x 1073

Xc1(1P)(direct) anything ( 3.090 + 019 )x 1073
Xe2(1P)anything ( 100 + 1.7 )x1074

Xc2(1P)(direct) anything ( 75 + 11 )x10~4
ne(1S)anything < 9 x 1073
K x1(3872) ( 19 +07 )x1074
K X(3940), X — D*0pO° < 67 x 1075
Kxc0(3915), xc0 = wd/¥ [x] ( 71 + 34 )x107°

K or K* modes
K= anything [n] ( 789 £ 25 )%

K™ anything ( 66 +£5 )%

K™ anything ( 13 +4 )%
KO/WOanything [n] ( 64 £4 )%
K*(892)* anything ( 18 +£6 )%
K*(892)° / K*(892)%anything [n] ( 146 + 26 )%
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CL=90%
CL=90%
CL=90%

CL=90%
CL=90%

CL=90%

S=1.1
S=1.1

CL=90%

CL=90%

1711

1866

2257
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K*(892)~

nK~y
K1 (1400)~
K§(1430)’7
K2(1770)’7
K%(1780)
K (2045) Y
K n'(958)
K*(892)n'(958)
Kn
K*(892)n
Koo
b— svy
b— dvy
b — Sgluon
7 anything
n' anything
KT gluon (charmless)
KOgluon (charmless)

(

4.10
8.5
1.27
1.7

1.2
3.7
1.0
8.3
4.1
5.2
1.8
2.3
3.49
9.2
6.8

2.6

4.2
1.87
1.9

| +

HH

HoH H

I+

+

+

0.12 ) x 10~°

1.8
1.6

oo
(628

11
11

0.5
0.9

) X 10~
x 10~4
) X 1072
x 1073
x 1070
x 10~3
) x 1072
) x 1070
x 10~0
) x 1072
) X 10~

0.19 )x 1074

3.0

0.5
0.8

0.9

0.7

) x 1076
%

) x 10~4

) x 10~4
x 1074

) x 10~4

Light unflavored meson modes
1.39 £ 0.25 ) x 1070
1.30 + 0.23 ) x 1070

P

plwy

7+ anything
79 anything
1 anything
pY anything
w anything

¢ anything
»K*(892)
7t gluon (charmless)

+ 5 :

L

_c

A anything

N ¢t anything
XC_ et anything
ZC_ uT anything

/. p anything

N petu,

2 " anything

https://pdg.Ibl.gov

) %
) %

) %
%

x 1075

3.7 4+ 08 )x1074

%
%
x 10~4
x 103

CL=90%

CL=90%
CL=90%
CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%
CL=90%
CL=90%
CL=90%

% 103 CL=90%

x 10— 4

33 4+ 1.7 )x1073

(
(
[ny] ( 358 + 7
( 235 +11
( 176 + 16 )%
( 21 +5
< 81
( 343 £ 012)%
< 2.2
(
Baryon modes
( 353 £+ 034 )%
< 1.3
< 7
< 9
< 1.8
< - 14
( 201 4+ 031)%
< 8
(
Page 53

CL=90%

2021

Created: 6/1/2026 11:06



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

fc_ anything < 8 x 1073 CL=90% -
TYanything ( 36 + 17 )x103 -
SON(N = por n) < 11 x 1073 CL=90% 1938
=anything, =% —» =—7* (193 £ 030 )x10~% s=11 -~
_:j, _:j - ZoqatqaT ( 45 T %g ) x 10~4 -
p/ P anything [nl ( 80 =+ 04 )% -
p/p (direct) anything [l ( 55 + 05 )% -
peT v, anything < 5.9 x 104 CL=90% -
A/ A anything [A] ( 40 £ 05 )% -
A anything seen -
A anything seen -
=~ /=T anything [n] ( 27 + 06 )x1073 -
baryons anything ( 68 +£06 )% -
pp anything ( 247 £ 023)% -
Ap/Ap anything [Nl ( 25 £ 04 )% -
AA anything < 5 x 1073 CL=90% -
Lepton Family number (LF) violating modes or
AB = 1 weak neutral current (B1) modes

sete™ BI ( 67 + 17 )x107% s=20 -
sputp~ BI ( 43 + 10 )x10°6 -~
sUT 4~ BI [a ( 58 +£ 13 )x1070 s=138 -~
AN BI < 59 x 1078 CL=90% 2638

Tet e BI < 110 x10~7 CL=90% 2638

Tt BI < 50 x 1078 CL=90% 2634
Kete™ BI ( 44 +06 )x1077 2617
K*(892)e™ e~ B1 (119 + 020 )x1070 S=12 2565
Kuptp~ BI ( 44 + 04 )x1077 2612
K*(892) ™ ™ BI ( 1.06 + 0.09 )x 10~ 2560
Ket e~ BI ( 48 + 04 )x1077 2617
K*(892) 4™ ¢~ BI ( 1.05 + 0.10 ) x 107° 2565
Kvo B1 < 16 x 1072 CL=90% 2617
K*vv B1 < 27 x 1072 CL=90% -
VU B1 < 8 x 1076 CcL=90% 2638
pvvU B1 < 28 x 1072 CL=90% 2583
setpuF LF [n]< 22 x 1075 CL=90% -~
met T LF < 92 x 1078 CL=00% 2637
pet T LF < 32 x 1076 CL=90% 2582
Ke® ¥ LF < 38 x 1078 CL=90% 2616
K*(892)e® ;T LF < 51 x 107 CL=90% 2563
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B*/B°/B%/b-baryon ADMIXTURE

These measurements are for an admixture of bottom particles at high
energy (LHC, LEP, Tevatron, SppS).
Mean life 7 = (1.5673 4 0.0029) x 10712 5
Mean life 7 = (1.72 £ 0.10) x 107'2's  Charged b-hadron
admixture
Mean life 7 = (1.58 4 0.14) x 107'% s Neutral b-hadron ad-
mixture

T charged b—hadron/ T neutral b—hadron = 1.09 £ 0.13
|ATp|/T,5 = —0.001 £ 0.014

The branching fraction measurements are for an admixture of B mesons
and baryons at energies above the T/(4S). Only the highest energy results
(LHC, LEP, Tevatron, SppS) are used in the branching fraction averages.
In the following, the production fractions are provided separately at three
different colliders (LEP, pp Tevatron, and pp LHC) and are used for the
subsequent measurements accordingly.

For inclusive branching fractions, e.g., B — Dianything, the values
usually are multiplicities, not branching fractions. They can be greater
than one.

The modes below are listed for a b initial state. b modes are their charge
conjugates. Reactions indicate the weak decay vertex and do not include
mixing.

_ Scale factor/ p
b DECAY MODES Fraction (I;/T) Confidence level (MeV/c)

PRODUCTION FRACTIONS

The production fractions for weakly decaying b-hadrons at high energy
have been calculated from the best values of mean lives, mixing parame-
ters, and branching fractions in this edition by the Heavy Flavor Averaging
Group (HFLAV) as described in the note “BO_BO Mixing” in the B
Particle Listings. We no longer provide world averages of the b-hadron
production fractions, where results from LEP, Tevatron and LHC are av-
eraged together; indeed the available data (from CDF and LHCb) shows
that the fractions depend on the kinematics (in particular the p) of the
produced b hadron. Hence, we would like to list the fractions at LEP
Z decays, at pp collision at the Tevatron, and at pp collision at LHC,
separately, when they are available.

Values assume:

B(b» BT)=B(b— BO)

B(b — BY)+B(b— B%) +B(b— BY) + B(b— b-baryon) = 100%.
The notation for production fractions varies in the literature (fd, dBO,

f(b — EO), Br(b — EO)). We use our own branching fraction no-
tation here, B(b — BO atZ) at LEP, B(b — BO atpp) at Tevatron,
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B(b — BO atpp) at LHC. The B(b — Bi_) is a placeholder for the
future measurements, and is negligible in the b-production fractions.

Note these production fractions are b-hadronization fractions, not the con-
ventional branching fractions of b-quark to a B-hadron, which may have
considerable dependence on the initial and final state kinematic and pro-
duction environment.

Production fractions at Z

The correlation coefficients between the reported production fractions are:
cor(BS at Z, b-baryon at Z) = 0.064
cor(BY at Z, BT =B at 7) = —0.633
cor(b-baryon at Z, BE=pB0 at Z) = —0.813.

Btatz (408 £ 0.7 )% -
Batz (408 £ 0.7 )% -
Blatz (100 + 0.8 )%

b-baryon atZ

( 84+ 11)%

Production fractions at pp

The correlation coefficients between the reported production fractions are:
cor(BS at pp, b-baryon at pp) = —0.429
cor(BS at pp, Bt=50 4t pp) = +0.159
cor(b-baryon at pp, BT =80 at pp) = —0.960.
as obtained with the Tevatron average of time-integrated mixing parameter
X = 0.147 + 0.011.

BT atpp (344 +21)%
BOatpp (344 +21)%
BYatpp (115 + 1.3 )%

b-baryon atpp

(198 + 4.6 )%

Production fractions at pp

Btatpp (36.0 + 05 )%
Blatpp (360 £ 05 )%
Batpp ( 9.04+ 0.25) %
b-baryon atpp (187 £ 1.1 )%
Blatpp ( 27 £ 05 )x10-3
DECAY MODES
Semileptonic and leptonic modes
vanything (231 £15)%

¢t vyanything
eT vpanything

put v, anything

D~ (T vyanything

https://pdg.Ibl.gov
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( 10.86+ 0.35) %
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[a] ( 22 + 0.4)%
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D~ 7T ¢t vyanything ( 49 + 1.9 )x1073 —~
D~ 7~ ¢ vypanything ( 26 + 1.6 )x10~3 -
DO ¢F vyanything [a] ( 6.80+ 0.34) % -
D7~ ¢+ vyanything ( 1.07+ 0.27) % -
DO 7t ¢+ v anything ( 23 £ 1.6 )x 1073 -~
D*~ ¢t vyanything [a] ( 275+ 0.19) % -
D*~ = 4T vypanything (6 +7 )x10~4 -
D*~ wt ¢t vyanything ( 48 + 1.0 )x1073 -
5})# vpanything x [az] ( 2.6 + 0.9 )x1073 -~
B(EJQ — D*t ™)
DJ._E‘Lz/ganything X [a,z] ( 7.0 £ 23 )x 1073 -
B(D; — D°%r7)
D%(2460)° T vy anything < 14 x 103 CL=90% -
x B(D3(2460)° —
D*~ )
D3%(2460)~ £+ vpanything ( 42 T %g ) x 10~3 -
x B(D3(2460)~ —
D7)
5;(2460)06Jr vpanything ( 16 + 08 )x103 -
x B(D3(2460)° —
D~ nT)
charmless (7, [a] ( 1.7 £ 05 )x 1073 -
71 v_anything ( 241+ 023)% -
D*~ 7v_anything (9 +4 )x103 -
€ — (~ Upanything [a] ( 8.02+ 0.19) % -
¢ — (T vanything (16T 33)% -

Charmed meson and baryon modes

DO anything (589 + 28)% -
DO Dsianything [n] ( 91 T g:g ) % -
DF Dfanything [n] ( 40t %g ) % -
DO DO anything [n] ( 51 T %g ) % -
DO D anything ] ( 27+t %2 ) % -
D= D¥ anything [n] < 9 x 1073 CL=90% -
D™ anything (229 £ 16 )% -
D*(2010) ™ anything (173 + 2.0 )% -
D;(2420)% anything ( 50 +£15)% -
+ : 1.6 \o -
D*(2010)F D anything [n] ( 33 T 13 )%
DO D*(2010)ianything [n] ( 30" (1”1; ) % -
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D*(2010)* DT anything [n] ( 25 T %g ) % _

D*(2010)* D*(2010)Fanything [n] ( 12 % 04 )% -

D Danything (10 f%cl) ) % -
D§(2460)Oanything ( 47 +£27)% -

-l : . _
O amyting 101 = 210 i
/\:ranything (76 £11)% -

€/ c anything [y] (1162 + 32 )% -

Charmonium modes

1.16+ 0.10) % -
3.064+ 0.30) x 10~3 -
2.9 + 0.6 )x 1073 -

J/1(1S)anything
1 (2S)anything

(
Xco(1P)anything (
(
(

Xe1(1P)anything 56 + 1.5 )x 1073 S=13 -
Xc2(1P)anything 14 + 1.0 )x 1073 -
Xc(2P)anything, x. — ¢¢ < 238 x 10~ CL=95% -
ne(1S)anything ( 57 + 07 )x10"3 -
ne(2S)anything, n. — ¢¢ ( 33 + 14 )x10° 7 -
Xc1(3872)anything, x.1 — < 45 x 10~7 CL=95% -
oy
Xc0(3915)anything, X0 — < 31 x 107 CL=95% -
ox
K or K* modes
5 ( 31 4+ 11)x10"4 -
SUv B1 < 6.4 x 1074 CL=90% -
K= anything (74 +£6 )% -
K%anything (29.0 £29)% -
Pion modes
7+ anything (397 +£21 )% -
7% anything [y] (280 +60 )% -
¢anything ( 282+ 0.23)% -
Baryon modes
p/panything (131 £ 1.1)%
A/ Aanything ( 59 + 06)%
b-baryon anything (102 + 28)%
Other modes
charged anything y] (497 +£7 )% -
hadron™ hadron™ ( 17+ é:g ) x 1075 -
charmless (7 421 )x10~3 -

AB = 1 weak neutral current (B1) modes

pT p anything BI < 32 x 10~ CL=90% -
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B 1(JP) = 3(17)

I, J. P need confirmation.

Quantum numbers shown are quark-model predictions.
Mass mg. = 5324.75 + 0.20 MeV
mpg. — mg = 45.18 & 0.20 MeV
Mp.y — Mgy = 45.34 + 0.20 MeV

B* DECAY MODES Fraction (I';/T) p (MeV/c)
B~ seen 45
B;(5721) 1Py = 1)

I, J, P need confirmation.
B1(5721)F mass = 5726.0 735 MeV
gi — Mg = 401.273% MeV

1
B;(5721)° mass = 5726.1 + 1.2 MeV (S = 1.2)
Mgo — Mgy = 446.7 £ 1.2 MeV (S =1.2)

1
Mgo — M. = 4014 £ 1.2 MeV (S =1.2)

1

Full width I'(B;(5721)T) =31 £ 6 MeV (S = 1.1)
Full width T(B;(5721)°) = 27.5 + 3.4 MeV (S = 1.1)

m

B, (5721) DECAY MODES Fraction (I';/T) p (MeV/c)
B*nm seen 365
5(5747) 1(JP) = 3(2h)
I, J. P need confirmation.

B3(5747)" mass = 5737.3 £ 0.7 MeV
Mper — Mpo = 457.5 £ 0.7 MeV
2

B5(5747)° mass = 5739.6 + 0.7 MeV (S = 1.4)
Mg — Mgy = 135+ 1.4 MeV (S=13)

Mg — Mgy = 460.2 £ 0.6 MeV (S = 1.4)

Full width T(B5(5747)") =20 £5 MeV (S = 2.2)
Full width [(B5(5747)%) = 24.2 + 1.7 MeV

B;(5747) DECAY MODES Fraction (I;/T) p (MeV/c)
Br seen 420
B*r seen 376
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B,(5970) 1(4P) = (7%)

I, J, P need confirmation.
B;(5970)" mass m = 5965 + 5 MeV

Mg (s5970)+ — MpBo = 685 + 5 MeV

B;(5970)° mass m = 5971 + 5 MeV

Mg (s970)0 — Mp+ = 691 + 5 MeV

B;(5970)" full width I' = 62 + 20 MeV

B;(5970)° full width I' = 81 + 12 MeV

B (5970) DECAY MODES Fraction (I';/T) p (MeV/c)

Br possibly seen 633

B*m seen 592
NOTES

[a] An ¢ indicates an e or a ;x mode, not a sum over these modes.

[b] An CP(=1) indicates the CP=+1 and CP=—1 eigenstates of the D°-D°
system.

[c] D denotes D° or DO.
[d] D’(‘/QP+ decays into D70 with the DO reconstructed in CP-even eigen-
states KT K~ and 7t 7.
[e] D** represents an excited state with mass 2.2 < M < 2.8 GeV/c?.
+ . .
c c .
[f] xc1(3872)7 is a hypothetical charged partner of the x.1(3872)

[g] ©(1710)* is a possible narrow pentaquark state and G(2220) is a
possible glueball resonance.

[h] (A p)s denotes a low-mass enhancement near 3.35 GeV/c?.
[/] Stands for the possible candidates of K*(1410), K;(1430) and
K35(1430).

U] B and BS contributions not separated. Limit is on weighted average of
the two decay rates.

[k] This decay refers to the coherent sum of resonant and nonresonant JP
= 0" K components with 1.60 < my, < 2.15 GeV/c2.

[[] X(214) is a hypothetical particle of mass 214 MeV/c? reported by the
HyperCP experiment, Physical Review Letters 94 021801 (2005)

[n] The value is for the sum of the charge states or particle/antiparticle
states indicated.

[0] ©(1540)™ denotes a possible narrow pentaquark state.
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[p] ¥ pg is a GeV-scale dark sector antibaryon (mass range 1-4 GeV/c?).

[g] Here S and P are the hypothetical scalar and pseudoscalar particles with
masses of 2.5 GeV/c? and 214.3 MeV/c?, respectively.

[r] These values are model dependent.

[s] Here “"anything” means at least one particle observed.

[t] This is a B(B® — D*~ (1 1) value.

[u] D** stands for the sum of the D(11P;), D(13Py), D(13P1), D(13P,),
D(21Sy), and D(21S;) resonances.

[v] D)D) stands for the sum of D*D*, D*D, DD* and DD.

[x] X(3915) denotes a near-threshold enhancement in the w J /1 mass spec-
trum.

[y] Inclusive branching fractions have a multiplicity definition and can be
greater than 100%.

[z] D; represents an unresolved mixture of pseudoscalar and tensor D** (P-
wave) states.
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