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BOTTOM MESONS
(B= +1)

Bt = ub, B = db, B = db, B~ =ub, 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* /B0
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 B9 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~ B 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, branching fractions CP violation
e BY
mass, mean life, branching fractions
polarization in BY decay, B%-B° mixing, CP violation
e BE BY Admixtures
branching fractions, CP violation
o Bi/BO/BS/b-baryon Admixtures
mean life, production fractions, branching fractions
Xp at high energy, V., measurements
e B*
mass
o BY
mass, mean life, branching fractions

polarization in B decay, BY-B? mixing
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o BT
mass, mean life, branching fractions
At end of Baryon Listings:
o /Ny
mass, mean life, branching fractions
e b-baryon Admixture

mean life, branching fractions

B:I:

1(JP) = 5(07)

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

Mass mg. = 5279.0 £ 0.5 MeV
Mean life 7 g = (1.638 + 0.011) x 10712 s

cr = 491.1 um

CP violation
Acp(Bt — J/p(1S)KT) = —0.024 + 0.014
Acp(BT — J/¢(1S)7T) = 0.09 + 0.08
Acp(BT — J/1K*(892)") = 0.048 + 0.033
Acp(BT — (2S)K™) = —0.025 + 0.024
Acp(BT — (25)K*(892)") = —0.08 4 0.21
Acp(BT — xc1 KT) =0.00 + 0.08
Acp(BtT — xc1 K*(892)T) = —0.5 4+ 0.5
Acp(BY — DO%7t) = —0.008 + 0.008
Acp(BT — Dep(r1)m) = 0.035 + 0.024
Acp(BT — Dop(—1ymt) = 0.017 + 0.026
Acp(BT — DOK*) = 0.07 + 0.04

rg(BT — DOK*)=0.12 + 0.09
6g(Bt — DOKT) = 104 + 50 degrees
Acp(BT — [K~nT]pKT) =0.9"5%8

Acp(BT — [K™7T]5K*(892)") = —0.2 + 0.6
Acp(B* — [K=nt]prt) = 0.307 532

Acp(BY — [ntn 7OpK*T) = —0.02+0.16
Acp(BY — Depp1)KT) =022 +0.14 (S =14)
Acp(BT — Dcp(—1yK™) = —0.09 + 0.10

Acp(BT — D*0znt) = —0.014 + 0.015

Acp(BT — (DEP(H))OWJF) = —0.02 4+ 0.05
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Acp(BT = (D¢ p(_qy)°7") = —0.09 & 0.05
Acp(BT — DOK*) = —0.09 + 0.09

(BT — D*KT) =017 +£0.11

§5(BY — D*OKT) = —64 & 50 degrees

Acp(BT — D*COP(H) KT) = -0.15+0.16
Acp(BT — Dip(_q)K*) =013 £ 031
Acp(BT — Dep(41)K*(892)") = —0.08 + 0.21
Acp(BT — Dop_1)K*(892)7) = 03 + 0.4
Acp(BT — K%nt)=-0.02+0.07 (S=1.9)
Acp(BT — KT79) =0.04 4+ 0.04

Acp(BT — KTn/) =0.020 + 0.025
Acp(BT — nKT) = -0.25 £ 0.14

Acp(BT — nK*(892)t) =0.13 + 0.14
Acp(BT — wKT) = -0.02+0.13
Acp(BT — K*97t) =0.07 + 0.10

Acp(BT — KTr~nT) = —0.01 £ 0.04
Acp(BT — £(980)K*) = 0.097 1%
Acp(BT — p°KT) =0.32+0.16

Acp(BT — K3(1430)°71) = —0.06 & 0.04
Acp(BT — K*(892)*70) = 0.04 + 0.29
Acp(BT — pPK*(892)%) = 0.20 + 0.31
Acp(BT — KO9K*) =0.15+ 0.33

Acp(BT — KTKIKY) = —0.04 +0.11
Acp(BT — KTK~K*)=0.02 £ 0.08
Acp(BT — ¢K*T) =0.01 £ 0.07

Acp(BT — ¢K*(892)™) = 0.05 & 0.11
Acp(BT — nKty) = -0.16 + 0.11
Acp(BT — 7t 7% = —0.02 + 0.07
ACP(B+ — 7T+7T_7T+) = —0.01 &+ 0.08
Acp(BT — pPnt) = —0.07 £ 0.13
Acp(BT — £(1270)7™) = 0.00 & 0.25
Acp(BT — pt70) =0.15 £ 0.12

Acp(BT — ptp%) = —0.09 £ 0.16
Acp(BT — wrt) =0.10+022 (S=1.9)
Acp(BT — wpt) =0.05+ 0.26

Acp(BT — nmt) = —0.05 £ 0.10

Acp(BT — n/7T) =0.14 +£ 0.16

Acp(BT — npt)=0.02+0.18

Acp(BT — pprt) = —0.16 + 0.22

|

Acp(BT ppKT) = —0.05 £ 0.11
(Bt — DM KT) = (75 + 20)°
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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:l:/B0 ADMIXTURE
section.

The branching fractions listed below assume 50% BYBO 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 — Dianything, the values
usually are multiplicities, not branching fractions. They can be greater

than one.
Scale factor/ p
B+ DECAY MODES Fraction (I;/T) Confidence level (MeV/c)
Semileptonic and leptonic modes
¢t vpanything [a] (109 =+ 04 )% -
DOty [a] ( 215 + 022 )% 2310
D*(2007)°¢F v, ] ( 65 + 05 )% 2258
D1(2420)0 ¢t v, ( 56 + 1.6 )x10~3 2084
D3(2460)° ¢+ v, < 8 x 1073 CL=90% 2066
D= nt Ty, ( 53 + 1.0 )x1073 2306
D*~nt ity ( 64 + 15 )x103 2254
700ty (74 £ 11 )x1073 2638
any (8 +4 )x107° 2611
wlty, (] ( 1.3 =+ 06 )x10~4 2582
0ty [a] ( 1.24 + 0.23 )x 104 2583
ppeT v, < 52 x 1073 CL=90% 2467
et v, < 15 x 1072 CL=90% 2640
nt v, < 6.6 x 1070 CL=90% 2638
T, < 26 x 1074 CL=90% 2340
et vy < 20 x 1074 CL=90% 2640
pt v,y < 52 x 1072 CL=90% 2638
Inclusive modes
DO X (98 + 11 )% -
DO X (79 +5 )% -
Dt X ( 38 + 10 )% -
D= X ( 98 £ 18 )% -
D X (14 T2 )% -
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X
X
X

|

c
cX
cX
ccX

DOrt

Depirnym™
Dep(—1ym™
DOyt
DO K+
Dep(41) K™
Dep(—1) K™
[K=aF]p7™
[t 7= a0 p K~
DO K*(892)*
DCP(_l) K*(892)"
Dep(41) K*(892)F
DO K+ KO
DO K+ K*(892)°
50 7T+ 7T+7T
DO 7+ 7t 7~ nonresonant
DOt o
DO a;(1260)*
DOwrt
D*(2010)" 7t 7
D= ntnat
D+ KO
D*(2007)0 7+
D*(2007)0wnt
D*(2007)° ,o+
D*(2007)0 K+
)
)
)

+

D*(2007)° K*(892)*
D*(2007)° K+ KO
D*(2007)° K+ K*(892)
D*(2007)° 7t 7t 7
D*(2007)° 31(1260)+
D*(2007)° r~ 7t 7t 70
D035t 27~
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% CL=90% -
1.4
11 )% a
15
12 )% a
6 )% -
6
4 )% -
0
g )% -
0.20 ) x 1073 2308
0.8 )x1073 -
0.8 )x1073 -
0.18 ) % 2237
0.24 ) x 10~4 2281
06 )x10~% -
05 )x10~% -
05 )x107° -
12 )x10°° -
0.8 )x10~% 2213
09 )x10~% -
15 )x10~4 -
16 )x10~4 2189
1.7 )x10~4 2071
04 )% 2289
4 )x1073 2289
3.0 )x1073 2207
4 )yx10—3 2123
0.9 )x10—3 2206
0.22 ) x 103 2247
0.16 ) x 103 2299

x 1070 CL=90% 2278
04 )x10—3 2256
12 )x103 2149
17 )x10~3 2181
04 )x10~% 2227
14 )x10~4 2156

x 1073 CL=90% 2132
04 )x1073 2008
012 )% 2236
05 )% 2063
04 )% 2219
12 )x10~3 2196
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D*(2010)* 7
D*(2010)* KO
D*(2010)" w7t 7r
D*(2010) " wtatat o~
D3 (2420)% 7
D1(2420)0 7t x

DOt )
D3(2462)%

x B(D3(2462)°
D}(2308)°0 7

x B(Dg(2308)°
D1(2421)0 7t

x B(Dq(2421)°
D3(2462)0

x B(D3(2462)°
D} (2427)0 7T

x B(D}(2427)° —
D1(2420)% 7+ xB(DY
B DOt a7)
D7 (2420)% p*
D3(2460)° 7
D3(2460)° 7T xB(D30 —
B DOnt717)
D3(2460)% pT
D°Df
Dg0(2317) T D° x

B(Ds(2317)"
Dy (2317)1 DO x

B(Dso(2317)" — Ditr)
D0 (2317)* D*(2010)° x

B(Dso(2317)" — DI 79
D, 7(2457)F D x

B(D,;(2457)"
D;7(2457)T DO x

B(Dy7(2457)"
D, 7(2457)T DO x

B(D,;(2457)"

D:_7T+7T_)
D, 7(2457)F DO x

B(D,;(2457)"

B(DY —

D~ rt)

—

—
—

—

— D:WO)

N D:+7TO)

— Dl7)

— D:WO)
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1.7
9.0
15
2.6
15

1.9

3.4

6.1

6.8

1.8

5.0

1.4
1.3
2.2

4.7
1.09

7.4

7.6

1.4

4.7

2.2

2.7

I+ H H

H_
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x 10~4 CL=90% 2255
x 1070 CL=00% 2225
0.7 )% 2235
04 )x1073 2217
06 )x10~3  S=1.3 2081
0.5 _
oe ) x107% 2081
08 )x10~% -
1.9 )x10~4 -
15 )x10~4 -
05 )x10~% -
12 )x10~4 -
x 1076 CL=00% 2081
x 1073 CL=90% 1995
x 1073 CL=90% 2063
x 1079 CL=90% 2063
x 1073 CL=90% 1976
0.27 ) % 1815
2.3 _
79 ) x1074 1605
x 10~4 CL=90% 1605
7 )x107% -
0.6 _
oe )x1073  s=13 -
1.4 _
192 ) x 10 4 -
x 104 CL=90% -
x 10~4 CL=90% -
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D, 7(2457)T D° x
B(D,.7(2457

)T D
(
D, 7(2457)* D*(2010)° x
B(Ds.i(
D, 7(2457)" D*(2010)° x
B(D, (2457
DO D, ;(2536)*
B(D,s(2536)" —
D*(2007)° KT)
D*(2007)° D, ;(2536)
B(D,s(2536)t —
D*(2007)° KT)
DO D, ;(2573)*

B(D,s(2573)t — DOK™)

D*(2007)° D, ;(2573)*

B(D,s(2573)t — DOK™)

DO p*t

. S
D*(2007)° D
D*(2007)° D*+
[)(*)+‘[)**0

D*(2007)° D*(2010)*

D° D*(2010)*" +
D*(2007)° D+

D° D*(2010)*

DO D+

DDt KO

D*(2007)° Dt KO

DP D*(2010)+ KO

D*(2007)° D*(2010)*+ K©

DOpDOK+

D*(2010)° DO K+

DO D*(2007)° K+

D*(2007)° D*(2007)° K+

D~ DT KT

D~ D*(2010)T K+

D*(2010)~ D+ K+

D*(2010)~ D*(2010)* K

(D+D*)(D+D*)K
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% 10~4 CL=90%

N w
oo

) x 10

oo
o~

) x 10~

-3

3

x 10~ 4

x 10~ 4

x 10~ 4

x 10~ 4

26 )x10~
4 Yx10
0.7 )%
12 )%
%
%

0.9 )x10™
1.0 )x10™
x 10
x 107
1.2 ) x 10—
26 )x10™
0.32 ) x 10—
x 10
1.0 )x10™
1.6 )x10™
x 10~
x 107
04 )x10
x 107
06 )%
x 107
x 107

3

-3

4
4

-3

3
3
3
3

-3

3
3
4
4

-3

3

4
4

x 10—4

x 10

—4

CL=90%

CL=90%

CL=90%

CL=90%

CL=90%
CL=90%

CL=90%
CL=90%

S=1.5
CL=90%

CL=90%
CL=90%

CL=90%

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

1447

1338

1416

1305

1734
1737
1651

1713
1792

1792
1866
1571
1475
1476
1362
1577
1481
1368
1571
1475
1475
1363

2270
2215
2235
2178
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DY p° < 31 x 1074 CL=90% 2197
D¥* O < 4 x 1074 CL=90% 2138
DY w < 4 x 1074 CL=90% 2195
Dt w < 6 x 1074 CL=90% 2136
DY a;(1260)° < 18 x 1073 CL=90% 2079
D** a1(1260)° < 13 x 1073 CL=90% 2015
DY ¢ < 19 x 1070 CL=00% 2141
Dt ¢ < 12 x 1075 CL=90% 2079
DY K" < 9 x 1074 CL=90% 2242
DT KO < 9 x 1074 CL=90% 2185
DY K*(892)° < 4 x 1074 CL=90% 2172
DT K*(892)° < 4 x 1074 CL=90% 2112
D nt Kt < 7 x 1074 CL=90% 2222
Dy nt KT < 98 x 10~% CL=90% 2164
D_ nt K*(892)* < 5 x 1073 CL=90% 2138
Dy 7 K*(892)" < 7 x 1073 CL=90% 2076

Charmonium modes

ne KT ( 91 + 13 )x10~4 1753

nL KT ( 34 + 18 )x10~4 -

J/Y(1S)KT ( 1.008+ 0.035) x 1073 1683

J/Y(AS)KT 7t ™ ( 1.07 + 019 )x10~3  S=1.9 1612

ho(1P)K™ x B(he(1P) — < 34 x 1070 CL=90% 1401
J/prtnT)

X(3872)K™ < 32 x 1074 CL=90% 1141

X(3872) K+ x B(X — ( 1.14 + 020 )x 107> 1141
J/prtnT)

X(3872)KT < 6.0 x 1072 CL=90% 1141
x B(X(3872) — DODO)

X(3872)KT < 40 x 1072 CL=90% 1141
x B(X(3872) — D+ D7)

X(3872) KT < 6.0 x 1072 CL=90% 1141
x B(X(3872) — DOD°70)

X(3872)KT < 77 x 1070 CL=90% 1141
x B(X(3872) — J/v(15)n)

X(3872)T KO x B(X(3872)F — [d] < 22 x 1072 CL=90% -
J/p(18) 7t )

Y (4260)° K+ x B(Y? — < 29 x 1075 CL=95% -
JprtrT)

J/9(1S)K*(892)* ( 141 + 0.08 )x 103 1571

J/¢(1S)K(1270) " ( 1.8 + 05 )x1073 1390

J/19(1S) K(1400)* < 5 x 10~% CL=90% 1308

J/Y(1S)n K™ ( 1.08 + 033 )x 104 1510
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J/Y(1S)p KT ( 52 + 17 )x107° S=12 1227
J/p(1S)mt ( 49 +£ 06 )x1075 S=15 1727
J/(1S)pT < 77 x 10~% CL=90% 1611
J/1(1S)a1(1260)™ < 12 x 1073 CL=90% 1414
J/9(1S) pA ( 118 + 031 )x107° 567
J/9(18)Z%p < 11 x 1075 CL=90% -
J/y(1S)D* < 12 x 1074 CL=90% 871
J/(1S) DO nt < 25 x 1075 CL=00% 665
P(2S)KT ( 648 + 035 )x 104 1284
P(2S) K*(892) ( 67 + 14 )x10~% S=13 1115
Y(S)KTnta~ ( 19 + 12 )x1073 1178
P(3T70) KT ( 49 + 13 )x10~* 1220
P(3T70) KT ( 34 +£09 )x10~* 1220
x B(y(3770) — DODY)
P(3T70) KT ( 14 + 08 )x10~% 1220
x B(1(3770) — DT D~ K+)
Xeom™ T xB(xeg — 7T 77) < 3 x 10~ CL=90% -
xco(1P)KT (16 T 32 )x1* 1478
Xco K*(892)F < 286 x 1073 CL=90% -
X2 KT < 29 x 1075 CL=90% -
Xe2 K*(892)F < 12 x 1072 CL=90% -
Xe1(1P)K™ ( 53 £ 07 )x107% sS=17 1411
Xe1(1P)K*(892) ( 36 +09 )x10~4 1265
K or K* modes
KOnt ( 241 £ 017 )x1072  S=14 2614
K+ 70 ( 121 + 0.08 ) x 1075 2615
n KT ( 7.05 + 035 )x107° 2528
n K*(892)" < 14 x 107 CL=90% 2472
nK+ ( 26 + 06 )x1070 s=13 2588
n K*(892)" ( 26 + 04 )x107° 2534
wKT ( 51 + 07 )x107° 2557
w K*(892)™ < 74 x 1070 CL=90% 2503
ag K° < 39 x 1076 CL=090% -
adK™ < 25 x 1070 CL=90% -
K*(892)0 7t ( 116 + 0.19 )x 107> S=1.8 2562
K*(892)1 70 ( 69 + 24 )x107° 2562
Ktrn—nt ( 56 + 09 )x107° S=26 2609
KT 7~ 7T nonresonant ( 31 F é:g ) x 1070 2609
K™ £,(980) x B(fy — ( 89 + 1.0 )x10° 2524
ataT)
f>(1270)0 K+ < 23 x 1070 CL=90% -

HTTP://PDG.LBL.GOV Page 9 Created: 9/5/2006 16:15



Citation: W.-M. Yao et al. (Particle Data Group), J. Phys. G 33, 1 (2006) (URL: http://pdg.Ibl.gov)

f5(1370)° K+ x
B(f§(1370)° — 7t x7)
p2(1450) Kt x
B(p°(1450) — =t 77)
fo(1500) KT x B(f5(1500) —
ataT)
f4(1525) Kt x
B(f5(1525) — nt7)
KT pO
K5(1430)0 7t
K3(1430)°0 7
K*(1410)0 7t
K*(1680)° 7+
K- ntnt
K~ 7T 7T nonresonant
K1(1400) 7+
KOrt 70
KO p—|-
K*(892) T 7t 7w~
K*(892)* p°
K*(892)0 pt
K*(892)T K*(892)°
K1(1400)7 pO
K3(1430)* p°
KT KO
KOK+ 70
Kt K2 KQ
S'S
KLKLmT
KTK—nt
K+ K~ 7T nonresonant
KtKtn—
K+ KT 7~ nonresonant
K+ K*(892)°
KtK- K+
Kto
f5(980) K+ x B(f(980) —
KtK™)
ap(1320) Kt x
B(a»(1320) — KT K™)
f,(1525) Kt x
B(f5(1525) — KT K™)
$(1680) K+ x B(¢(1680) —
KtK™)
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x 107° CL=90% -
x 1075 CL=90% -
x 10760 CcL=90% 2397
x 1076 CL=90% 2392
T % )yx10°6 2558
+ 05 )x107° 2448
x 1070 CL=90% 2445
x 1075 CL=90% 2448
x 107° CL=90% 2358
x 1070 CL=90% 2609
x 1072 CL=90% 2609
x 1073 CL=90% 2451
x 1072 CL=90% 2609
x 1075 CL=90% 2558
x 1073 CL=90% 2556
+ 04 )x107° 2504
+ 21 )x107° 2504
x 1070 CL=90% 2484
x 1074 CL=90% 2387
x 1073 CL=90% 2381
+ 032 ) x 107 2593
x 1070 CL=90% 2578
+ 013 )x107° 2521
x 1070 CcL=90% 2577
x 1070 CcL=90% 2578
x 1072 CL=90% 2578
x 1070 CL=90% 2578
x 1070 CL=90% 2578
x 1070 CL=90% 2540
+ 0.19 ) x 1072 2522
+ 08 )x107% s=13 2516
x 1070 CL=90% 2524
x 1070 CL=90% 2449
x 1076 CL=90% 2392
x 1077 CL=90% 2344
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KT K~ KT nonresonant ( 240 T 8:28 ) x 1079
K*(892)t KT K~ < 16 x 1073
K*(892)" ¢ ( 96 + 30 )x107°
K1(1400)" ¢ < 11 x 1073
K%(1430)" ¢ < 34 x 1073
KT oo (26 T35 )x1070
K*(892)™ ( 403 + 026 )x 107>
K1(1270)* ( 43 + 13 )x107°>
nKt~y ( 84 + 18 )x107°
dKTy ( 34 £ 10 )x10°6
Ktrn—aty ( 250 + 0.28 ) x 1072
K*(892)0 rt ~ (20 T30 yx105
Kt p0~ < 20 x 1075
K+ 7~ 7T~ nonresonant < 92 x 106
K1(1400)" ~ < 15 x 1072
K*(1430)+”y ( 14 + 04 )x107°
K*(1680)" ~ < 19 x 1073
K%(1780) " ~ < 39 x 1075
K3 (2045) T ~ < 99 x 1073
Light unflavored meson modes
pTy < 18 x 106
nt 70 ( 55 + 06 )x106
atata~ ( 1.62 £ 0.15 ) x 1072
POrt ( 87 £ 11 )x106
7T 15(980) x B(£,(980 < 30 x 1076
ataT)
7T £(1270) ( 82 + 25 )x107°
p(1450)0 7t < 23 x 1076
fo(1370) 7 x B(f,(1370) < 30 x 106
Tt
fo(600) m+ x B(f(600) < 41 x 106
Tt
7T 7~ T nonresonant < 46 x 106
at 71'0 71'0 < 8.9 x 10~4
pt 0 ( 120 £ 0.19 ) x 1075
atr—atr0 < 4.0 x 1073
ptp0 ( 26 + 06 )x1075°
a1(1260)* 70 < 17 x 1073
a1(1260)0 7+ < 90 x 10—4
wrT ( 59 + 10 )x107°
wpT ( 13 + 04 )x107°
HTTP://PDG.LBL.GOV Page 11
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CL=90%

S=1.9
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%
S=1.2

2522

2466
2460
2339
2332

2306

2564
2486
2588
2516
2609

2562

2558
2609
2453
2447
2360
2341
2243

2583
2636
2630
2581
2547

2483
2436
2460

2630
2631
2581
2621
2523
2494
2494
2580
2522
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nmt ( 49 + 05 )x107° 2609
n' 7t ( 40 + 09 )x107° 2551
n pt < 22 x 1075 CL=90% 2492
npT ( 84 4+ 22 )x10 2553
ot < 41 x 10~7 CL=90% 2539
dpt < 16 x 105 2480
adnt < 58 x 1076 CL=90% -
Tttt o~ < 86 x 1074 CL=90% 2608
p%a1(1260)F < 62 x 1074 CL=00% 2433
p%ay(1320) < 72 x 1074 CL=90% 2410
atatata— a0 < 63 x 1073 CL=90% 2592
a1(1260)* a1(1260)° < 13 % CL=90% 2335
Charged particle (h*) modes
ht = KT ornt
ht 70 (16 T 3L )x1075 2636
wht (138 T 337 )x1075 2580
ht X0 (Familon) < 49 x 1072 CL=90% -
Baryon modes
pprT (31 38 yx106 2439
pp7T nonresonant < 53 x 107% CL=90% 2439
ppr Tt < 52 x 1074 CL=90% 2369
ppK™T ( 56 + 1.0 )x1070 s=24 2348
O(1710)T+*p x [e] < 91 x 1078 CL=90% -
B(O(1710)+ — pK™)
f1(2220) KT x B(f;(2220) — [e] < 4.1 x 107 CL=90% 2135
_pp)
pA(1520) < 15 x 1076 CL=90% 2322
pp K nonresonant < 89 x 1072 CL=900% 2348
ppK*(892)* (103 T 238 )x10-5 2215
pA < 49 x 107 CL=90% 2430
pA~y ( 22 £ 06 )x106 2430
pXy < 46 x 10760 CL=90% 2413
pArnt < 20 x 1074 CL=90% 2367
AATT < 28 x 1076 CL=90% 2358
AKT (29 T 39 )x1076 2251
A%p < 38 x 1074 CL=90% 2402
ATTH < 15 x 1074 CL=90% 2402
D pp < 15 x 1072 CL=90% 1860
D*(2010)* pp < 15 x 107 CL=90% 1786
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A prt ( 21 + 07 )x1074 1980
AZ prtad ( 18 + 06 )x1073 1935
A prtata™ ( 23 4+ 07 )x103 1880
A prntat o= a0 < 134 % CL=90% 1822
3 (2455)p < 8 x 1075 CL=90% 1938
3 .(2520)%p < 46 x 1075 CL=90% 1904
3 (2455)0 p70 ( 44 + 18 )x104 1896
f (24550 prr— ot ( 44 + 17 )x1074 1845
3 (2455) " prt ot ( 28 + 12 )x10~4 1845
Ac(2593)™ /A (2625)” prt < 19 x 1074 CL=90% -

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

TTet e BI < 39 x 1073 CL=90% 2638
Tt BI < 91 x 1073 CL=90% 2633
Tt v B1 < 1.0 x 1074 CL=90% 2638
Ktete™ BI (80 T 22 )x1077 s=14 2616
Ktptu BI ( 34 T 17 )x1w077 s=17 2612
Kteti— Bl [a ( 53 =+ 11 )x1077 2616
Ktov B1 < 5.2 x 1075 CL=90% 2616
K*(892)T et e~ BI < 46 x 1070 CL=00% 2564
K*(892) " put pu~ BI < 22 x 1070 CL=90% 2560
K*(892)" ¢t ¢~ Bl [a < 22 x 1070 CL=90% 2564
rtet ™ LF < 64 x 1073 CL=90% 2637
rte put LF < 64 x 1073 CL=90% 2637
Ktetpu™ LF < 8 x 10~7 CL=90% 2615
KJFe—u+ LF < 64 x 1073 CL=90% 2615
K*(892)* et 1T LF < 79 x 1070 CL=00% 2563
T e+ e+ L < 16 x 1076 CL=90% 2638
T u u L < 14 x 1070 CL=90% 2633
et put L < 13 x 1070 CL=90% 2637
o~ e+ et L < 26 x 1070 CL=90% 2583
p Tt L < 5.0 x 1070 CL=90% 2578
p- et T L < 33 x 1076 CL=90% 2581
K~ eTe™ L < 1.0 x 1076 CL=90% 2616
K= ptpt L < 1.8 x 1070 CL=00% 2612
K= etpu™ L < 20 x 1070 CL=90% 2615
K*(892) et e™ L < 28 x 1070 CL=00% 2564
K*(892)~ put u™ L < 83 x 1070 CL=90% 2560
K*(892)~ et u™ L < 44 x 1076 CL=90% 2563
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B 1JPy = 3(07)

I, J, P need confirmation. Quantum numbers shown are quark-model
predictions.
Mass mpgo = 5279.4 £ 0.5 MeV
mgo — mpgs+ = 0.33 £ 0.28 MeV (S=11)
Mean life 7 go = (1.530 £ 0.009) x 10712 s
cr = 458.7 um
Tg+/Tgo = 1.071 £ 0.009  (direct measurements)

BO-BO mixing parameters

X4 = 0.188 + 0.003
— mgo = (0.507 & 0.005) x 1012 7y s7 1
L

= (3.337 4 0.033) x 10710 MeV
Xg = Ampgo /T go = 0.776 + 0.008
Re(Acp / |Acp|) Re(z) = 0.01 + 0.05
Re(z) = 0.00 £ 0.12
Im(z) = —0.002 + 0.033 (S = 1.4)

AmBO = mB?_I

CP violation parameters
Re(ego)/(1+]ego]?) = (—1.3 £2.9) x 1073
AT/cp = 0.005 + 0.018
Acp(BY — D*(2010)T D~) = 0.03 & 0.07
Acp(BY — K*(892)°4) = 0.01 + 0.07
Acp (B — K*Tn~) = —0.113 £ 0.020

Acp(B® — K%n0) =0.16 + 0.29

Acp(B® — 1 K*(892)°) = 0.02 + 0.11

Acp(BY — pTK™) =0.26 + 0.15

Acp(BY — Kt 7~ 70) non-resonant = 0.07 & 0.11
Acp(B® — K*(892)*7~) = —0.05 + 0.14
Acp(BY — ptm~) = —0.15 + 0.08

Acp(B® — p~nT) = —0.53 + 0.30

Acp(B® — K*(1430)7) = —0.08 + 0.15

Cpr(2010)- p+ (BY — D*(2010)~ DF) = 0.20 + 0.18
0 - —

Sp+(2010)- p+ (B® — D*(2010)~ DF) = ~0.53 +

032 (S=12)
Cpr(a010)+ p- (B® — D*(2010)* D7) = —0.17 +
0.23 (S =1.3)

Sp+(2010)+ p- (BY — D*(2010)* D~) = —0.54 £ 0.27
Cps pr (B® — D*TD*7) = 0.27 + 0.17
Spit pi (B — D*TD*7)=—-02+04 (S=12)
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Cy (BY — D*tD*") =0.06 + 0.17
S, (BY — D*FD*") = —0.75 £ 0.25
C_(BY— D*'D*7)=-02+1.0
S (B D*"D*")=_-18+18
Cpip (BY— DYD™)=01+04
Spip- (B® — DYD7)=—-03+0.6

CJ/LD(IS)WO (BO - J/¢(15)7T0) =0.13 £ 0.24
S)/ps)x0 (BY = J/w(18)7%) = 0.4 £ 04 (S =11)
C o (B = wK2)=-03+05

S

5ng (B - wk%)=08+07
Cyy(oss) i (B® — 1/(958)KS) = —0.04 £0.20 (S =2.5)

Syy(958) K (B — 1/(958)K%) = 0.43 £ 0.17 (S = 1.5)
Ct (080) KY (BY — £,(980)K%) = 0.39 + 0.28
Sf,(980) K (B — 1(980)K2) = 0.5 + 0.4

Cks ks ko(B® — KsKsKs) = —0.41 +0.21
Sks ks ks(B® = KsKsKs) = —038% (S =24)
Ck+ k- KO (B — KTK~ K%) = 0.09 = 0.10
S
St k- ko (BY = KTK™K2) =045 £ 0.13
K+ K K% ( _)o s)
C¢K% (B — ¢Kg) = —0.04 +0.17
Sy (B® — 0K%) =035+ 021
Ck o (B® — K%70) =0.08 + 0.14
Sk 70 (B® — K%x0) =034+ 0.28
Cu 0, (B® = K%)= —03+£04 (S=15)
Sk z0,(B% = K§m07) = 03738 (s=13)
Ci-(aony (B® — K*(892)°7) = —0.40 + 0.23
Sk+(go2)0 (B® — K*(892)%7) = —0.39 + 0.33
Crn (B — 777) = —0.36 £023 (S =23)
Spn (B — 7tn7) =049 £0.18 (S=15)
)

CWOWO(BO — 7979 =-03+04

Cor (B — pTr™) =0.30+0.13

Spr (B = pTr™)=-0.04+023 (S=13)
AC,; (B® — pT77)=033+0.13

AS,: (B — ptr™)=-007+022 (S=13)
Cpp (B — pTp7)=-0.02+0.17

Syp (B — ptp7)=—-022+0.22

IA| (B — ccKP) = 0.969 + 0.028
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IA] (B — J/ipK*(892)°) < 0.25, CL = 95%

cos 26 (B® — J/YK*(892)°) = 1.7F 0% (S = 1.6)
(Sy +S_)/2(B° — D*~at)=-0.028 +£0.017 (S=1.3)
(S_ —S.)/2(B° — D*~xt) = —0.001 + 0.018
(Sy +S_)/2(B° — D~7t) = —0.043 + 0.030
(S_ —S.)/2(B° - D7) = —0.01 + 0.04
sin(23) = 0.725 £ 0.037

sin(20e6)(B° — ¢K®) = 0.50 + 0.26

sin(205)(B® — KT K~ K2) = 0.55 £ 0.25

|sin(23 + )| > 0.35, CL = 90%

o = (96 + 10)°

BO 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~ /B0 ADMIXTURE
section.

The branching fractions listed below assume 50% BYBO 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 — Dianything, the values
usually are multiplicities, not branching fractions. They can be greater

than one.
Scale factor/ p
B0 DECAY MODES Fraction (I';/T) Confidence level (MeV/c)
(T vpanything [a] (104 + 0.4 )% -
D=ty [a] ( 212+ 0.20)% 2309
D*(2010)~ £ v, [a] ( 5.35+ 0.20)% 2257
DOntoty, ( 32+ 1.0 )x 103 2308
D Oxt oty ( 65 + 1.5 )x 1073 2256
AN, (] ( 23 + 04 )x107% 2583
ARy [a] ( 1.36+ 0.15) x 104 2638
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Inclusive modes

K= anything (78 £8 )% -
DO X ( 63+ 20)% -
DY X (51 +4 )% —~
DT X < 51 % CL=90% -
D™ X (40 +£5 )% -
DY X (109 T 33)% -
DS_X < 87 % CL=90% -
AT X < 38 % CL=90% -
A X (49 T 23)% -
cX (104 £8 )% -
cX (24 +£5 )% -
ccX (128 Tl % -
D, D*, or Dg modes
D= rnt ( 34 +£09)x1073 S=41 2306
D~ p* ( 75 + 1.2 )x103 2235
D~ KOxt ( 49 + 09 )x10~4 2259
D~ K*(892)™" ( 45 + 07 )x10"% 2211
D~wn™T ( 28 + 06 )x103 2204
D~ KT ( 20 + 06 )x10"4 2279
D~ KT KO < 31 x 1074 CL=90% 2188
D~ Kt K*(892)° ( 88 + 1.9 )x10~% 2070
DOrt o~ ( 80 + 1.6 )x 1074 2301
D*(2010)~ 7+ ( 276+ 0.21) x 103 2255
D~ ntatn— ( 80 + 25 )x1073 2287
(D~ w7 77 ) nonresonant ( 39 + 1.9 )x103 2287
D~ xt 0 ( 11 + 1.0 )x103 2206
D~ a;(1260)™ ( 6.0 + 33)x1073 2121
D*(2010)~ 7wt 70 ( 15 + 05)% 2248
D*(2010)~ p* ( 68 + 09 )x103 2180
D*(2010)~ K+ ( 214+ 0.20) x 10~% 2226
D*(2010)~ KOzt ( 30 + 08)x104 2205
D*(2010)~ K*(892)* ( 33+ 06)x1074 2155
D*(2010)~ KT K° < 47 x 1074 CL=00% 2131
D*(2010)~ Kt K*(892)° 1.20+ 0.33) x 103 2007
D*(2010)" 7wt~ ( 70 £ 08)x1073 S=13 2235
(D*(2010)" 7T 7+ 7~ ) non- ( 00+ 25)x1073 2235
resonant
D*(2010)~ 7t p° ( 57 +32)x1073 2150
D*(2010)~ a;(1260)" ( 130+ 0.27) % 2061
D*(2010) " nt at7n— 70 ( 176+ 0.27) % 2218
D*~3xT 27~ ( 47 + 09 )x1073 2195
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D*(2010)~ pp7t
D*(2010)"pn
D*(2010)~ w
Dy (2420)~ 7+

D~ 7ntx™)
~ntxB(D] —
)

)
)=t
)

xB(D; —

D; (2420
D*~ 7
D3(2460
D3(2460) nt xB((D%)™ —
D*~xtr™)
D3(2460)~ p*
D~ D"
D~ DY
D*(2010)~ D
D~ D:*
D*(2010)~ D+
Dso(2317) T K™ x
B(Dso(2317)*
Dso(2317)™
B(Ds(2317)"
D, j(2457)T K~ x
B(D,;(2457)"
D, ;(2457)*
B(D,;(2457)"
D, DJ
D:™ DY
D;” D"
Dso(2317)T D™ x
B(Dyo(2317)*
Dsp(2317)T D™ x
B(Ds(2317)" — D;*7)
Ds(2317)" D*(2010)~
B(Dso(2317)" — DI 79
D, ;(2457)T D™ x
B(D,;(2457)"
D, ;(2457)" D~ x
B(D,;(2457)"
D, ;(2457)T D™ x
B(D,;(2457)"

— D:‘ 70)
— D:‘ 70)
— D;L 70)

— D:WO)

— D:WO)

— D:+7TO)
— D:—y)
— D:+"y)

HTTP://PDG.LBL.GOV

( 65 + 1.6 )x10~4 1708

( 15 + 04 )x103 1785

( 29 + 05)x10°3 2148

2.3 _

( 89 1T 22 )x1075 -
< 33 x 1072 CL=90% -
< 22 x 1073 CL=90% 2064
< 24 x 1072 CL=90% -
< 49 x 1073 CL=90% 1977

( 1.9 + 06 )x10~4 1864

( 65 + 21 )x10°3 1813

( 88 + 1.6 )x 1073 1735

( 86 + 3.4 )x103 1732

( 179+ 0.16) % 1649

( 43 £ 15)x10°° 2097
< 25 x 1072 CL=90% 2128
< 94 x 1076 CL=90% -
< 40 x 1070 CL=90% -
< 1.0 x10~% CL=90% 1759
< 13 x 1074 CL=90% 1674
< 24 x 1074 CL=90% 1584

4.1 _

(97 35)x107% s=14 1602
< 95 x 10~4 CL=90% -

( 15 + 06 )x103 1510

0.6 _
(201F g2 )x1073 -
1.8 -

(66 12 )x107% —~

< 6.0 x 10~% CL=90% -
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D, ;(2457)" D~ x < 20 x 1074
B(D,;(2457)"
D;L Tta7)
D, 7(2457)T D™ x < 36 x 10~4
B(Ds(2457)" — Df 70
D, ;(2457)T D*(2010) x ( 55T 32 )x103
B(D,(2457)" — DIt x0)
D, 7(2457)* D*(2010) x (2371 99 )x10-3
3(0,(2457)° — D)
D~ D, ;(2536)" < 5 x 1074
B(DSJ(2536)+ —
D*(2007)° KT)
D*(2010)~ D, ;(2536) x < 7 x 1074
B(D,,(2536)T —
D*(2007)0 K+)
D~ D, ;(2573)" x < 1 x 1074
B(D,s(2573)t — DOKT)
D*(2010)~ D, ;(2573)" x < 2 x 1074
B(D,s(2573)t — DOKT)
Dfn~ ( 22 £ 07 )x107°
Dt < 41 x 1075
D p~ < 6 x 1074
Dt p~ < 6 x 10~4
DY a1(1260)~ < 21 x 103
D" a1(1260)~ < 18 x 103
DK™ ( 31+ 08)x10°°
Dy K™ < 25 x 1075
D_ K*(892)" < 8 x 10~4
D;™ K*(892)* < 9 x 104
D mt KO < 4 x 10~3
D 7t KO < 26 x 103
D_ mt K*(892)° < 31 x 1073
DY 7T K*(892)° < 17 x 103
DY KO ( 50 £+ 1.4 )x 1075
DOK+ 7~ ( 88 £ 1.7 )x 107>
DO K*(892)0 ( 53 4 08)x1075
D3(2460)~ K x ( 1.8 + 05 )x107°

B(D3(2460)~ — D%x~)

DO K+7r non-resonant < 37 x 1072
DO 70 ( 291+ 0.28) x 10~4
DO 0 ( 29 + 1.1 )x10~%
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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%

1444

1336

1413

1302

2270
2215
2197
2138
2080
2015
2242
2185
2172
2112
2222
2164
2138
2076

2280
2261
2213
2031

2308
2237
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DOy
DO 77/
DOw
DO K+ 7~

DO K*(892)°
5*07
D*(2007)° 79
D*(2007)0 p°
D*(2007)%7
5*(2007)077’
D*(2007)0 7t
D*(2007)° KO
D*(2007)° K*(892)
D*(2007)° K*(892)°
D*(2007)0 7t 7t = w
D*(2010)* D*(2010)~
5*(2007)O
D*(2010)* D
D*(2010)~ D+ +

D*(2010)* D~
D*(2007)° D*(2007)°
D~ DK+
D~ D*(2007)° K+
D*(2010)~ DO K+
D*(2010)~ D*(2007)° K+
D~ Dt KO
D*(2010)~ DT KO +

D~ D*(2010)* KO
D*(2010)~ D*(2010)* K©
DO pO KO
D D*(2007)° KO +

D*(2007)° DO KO
D*(2007)° D*(2007)° KO
(D+D*)(D+D*)K

Uls KO
ne K*(892)°
J/(1S) KO
JIp(1S)Ktx
J/1(1S) K*(892)°
J/(1S)n K
J/9(18) ¢ KO
J/4(15) K(1270)°

HTTP://PDG.LBL.GOV

( 22 + 05)x107% S=16 2274
( 1254+ 023)x107% S=11 2198
( 25+ 06 )x107% s=15 2235
< 19 x 1072 CL=90% 2261
< 18 x 1072 CL=90% 2213
< 25 x 1072 CL=90% 2258
( 27 + 05 )x10~4 2256
< 51 x10~% CL=90% 2182
( 26 + 06 )x10"% 2220
( 1.23+ 0.35) x 104 2141
( 62 + 22)x10~4 2248
< 6.6 x 1072 CL=90% 2227
< 6.9 x 1072 CL=90% 2157
< 40 x 1072 CL=90% 2157
( 27 + 05 )x103 2219
( 83 + 1.1 )x10~4 1711
( 42 + 11 )x1074 2180
< 63 x10~% CL=90% 1790
( 93 + 15)x10~4 1790
< 27 % CL=90% 1715
( 1.7 + 04 )x103 1574
( 46 + 1.0 )x10"3 1478
(3171 98 )x10-3 1479
( 1.18+ 0.20) % 1366
< 17 x 1073 CL=90% 1568
( 65 + 1.6 )x10~3 1473
( 88 + 1.9 )x10"3 1360
< 14 x 1073 CL=90% 1575
< 37 x 1073 CL=90% 1478
< 6.6 x 1073 CL=90% 1365
( 43 +07)% -
Charmonium modes

( 99 + 1.9 )x10~4 1753
( 16 + 07 )x103 1648
( 8.72+ 0.33) x 10~4 1683
( 1.2 + 06 )x1073 1652
( 1.33+ 0.06) x 10~3 1571
(8 +4 )x107° 1508
( 94 + 26 )x10°° 1224
( 1.3 + 05)x10°3 1390
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J/p(18) 70 ( 22 + 04 )x1075 1728
J/¥(1S)n < 27 x 1072 CL=90% 1672
J/pQAS) T~ ( 46 + 09 )x107° 1716

J/(18) p° ( 16 + 07 )x107° 1611
J/(1S)w < 27 x 1074 CL=90% 1609
J/(1S) ¢ < 9.2 x 1070 CL=00% 1519
J/¢(15)n'(958) < 6.3 x 1072 CL=90% 1546
J/p(AS)KOnt ( 1.0 + 0.4 )x1073 1611

J/9p(1S) KO pO ( 54 + 30 )x104 1390
J/¥(1S)K*(892) " 7 (8 +4 )x10~* 1514
J/(1S) K>"(892)07ﬂL ( 66+ 22)x10°4 1447

X(3872)" K < 5 x 1074 CL=90% -

X(3872)~ KJr X [d < 5.4 x 1070 CL=90% -

B(X(3872)"
J/Y(AS)m T w )
X(3872) K9 x B(X — < 1.03 x 1075 CL=90% 1140
Jprt )

J/(1S)pp < 83 x 10~7 CL=90% 862
J/9(1S)y < 16 x 1070 CL=90% 1731
J/4(1S)D° < 13 x 1075 CL=90% 877
(25) KO ( 62+ 06)x104 1283
P(2S)KT 7w~ < 1 x 1073 CL=90% 1238

¥(25) K*(892)° ( 72+ 08)x1074 1116
xco(1P) KO < 50 x 1074 CL=00% 1477
Xco K*(892)° < 77 x 1074 CL=090% -
Yeo K© < 26 x 1075 CL=90% -
Xeo K*(892)° < 36 x 1075 CL=90% -
xe1(1P) KO ( 39 + 04 )x10~% 1411
xe1(1P) K*(892)° ( 32 4 06 )x10% 1265

K or K* modes

Kt~ ( 1.82+ 0.08) x 1075 2615
KO 70 ( 1.15+ 0.10) x 1075 2614
n KO ( 68 + 04 )x1075> 2528
7 K*(892)° < 76 x 1070 CL=00% 2472
nK*(892)° ( 1774 0.23) x 1072 2534
nKO° < 20 x 1076 CL=00% 2587
wKO ( 557 12 )x1070 2557
ad KO < 78 x 1070 CL=00% -
ag KT < 21 x 1070 CL=90% -
K%XO(Familon) < 53 x 1072 CL=90% -
wK*(892)0 < 6.0 x 1070 CL=00% 2503
KT K~ < 37 x 107 CL=90% 2593
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KO KO (1137 938y 1076 2592
K2 KL KY ( 62T 12)x106 s=13 2521
K+ n— 0 ( 37 £ 05 )x10°5° 2609
Kt p~ ( 85 +28)x1076 s=17 2559
(KT 7~ 7%) non-resonant < 94 x 1076 CL=90% -
K070 [f] ( 6.1 + 1.6 )x10~6 -
KOrtn— ( 438+ 0.29) x 1075 2609
KO p0 < 39 x 1075 CL=90% 2558
KO £,(980) ( 55+ 09)x1076 2524
K*(892)t 7~ ( 118+ 0.15) x 1079 2562
Kitn [f] ( 51 + 1.6 )x1070 -~
K*(892)0 70 < 35 x 1070 CL=00% 2563
K%(1430) T 7~ < 18 x 1075 CL=90% 2445
KOK—nt < 21 x 1075 CL=00% 2578
Kt K~ n0 < 19 x 1075 CL=00% 2579
KOK+ K~ ( 247+ 0.23) x 1075 2522
KO ¢ ( 86 T 13 )x106 2516
K-ntatn— [g] < 23 x 104 CL=90% 2600
K*(892)0 7t 7~ < 14 x 1073 CL=00% 2557
K*(892)° p° < 34 x 1075 CL=00% 2504
K*(892)° £,(980) < 17 x 1074 CL=90% 2468
K1(1400)t 7~ < 11 x 1073 CL=90% 2451

K~ a;(1260)* gl < 23 x 1074 CL=90% 2471
K*(892)0 K+ K~ < 61 x 1074 CL=90% 2466
~ K*(892)%¢ ( 95 + 09 )x10° 2460
K*(892)° K*(892)° < 22 x 1075 CL=00% 2485
K*(892)0 K*(892)° < 37 x 1075 CL=00% 2485
K*(892)* K*(892)~ < 141 x 1074 CL=90% 2485
K1(1400)0 o0 < 30 x 1073 CL=90% 2388
K1(1400)% ¢ < 50 x 1073 CL=90% 2339
K8(1430)0¢ seen 2336
K5(1430)° p0 < 11 x 1073 CL=90% 2381
K§(1430 0¢ seen 2333
K*(892)0 ( 401+ 0.20) x 1075 2564
nKOy (87 T 3% )x1076 2587
KO ¢~ < 83 x 1070 CL=90% 2516
Ktr—~ ( 46 + 1.4 )x1070 2615
K*(1410)~ < 13 x 1074 CL=90% 2450
KT 7~ ~ nonresonant < 26 x 1070 CL=00% 2615
KOnt =~ ( 24 £ 05)x10°5 2609
K1(1270)0~ < 58 x 1075 2486
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<

<
<

<

(

15
1.24+ 0.24)
2.0
8.3

4.3

X 10_5
x 1079
x 10~3
x 1075
X 10_3

Light unflavored meson modes

HTTP://PDG.LBL.GOV

< 4 x 107

< 8 x 10~

< 85 x 107

( 46 + 04 )x1070

( 15 + 05)x107°

< 25 x 100

< 20 x 10~6

< 37 x 100

< 10 x 1075

< 46 x 106

< 43 x 10~6

< 15 x 10~6

< 1.9 x 106

< 28 x 106

< 33 x 10~0

< 19 x 1072

< 1.0 x 10~6

< 1.0 x 106

< 45 x 106

< 13 x 1072

< 21 x 1070

< 15 x 106

< 5.1 x 106

< 72 x 10~4

( 1.8 + 08 )x107°

[A] ( 228+ 0.25) x 107
< 23 x 104

< 11 x 10~0

[h] < 4.9 x 10~4
[h] < 3.0 x 10~4
< 31 x 1073

( 25 + 04 )x10°°

< 11 x 10~3

< 1.2 x 100

< 9.0 x 10™3

< 34 x 1073

< 24 x 10™3
Page 23 Created:

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

CL=90%
CL=90%
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S=1.7
CL=90%
CL=90%
CL=90%
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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%

5=1.3

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

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

2453
2447
2360
2341
2244

2583
2582
2541
2636
2636
2610
2582
2551
2460
2522
2492
2553
2552
2491
2522
2521
2539
2511
2447
2480
2479
2435

2631
2581
2581
2621
2523
2494
2473
2622
2523
2494
2580
2609
2433
2433
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atatet o o ™ < 3.0 x 1073 CL=90%
a1(1260)™ a1 (1260)~ < 28 x 1073 CL=90%
atrtatr— = a 70 < 11 % CL=90%
Baryon modes
pp < 27 x 107 CL=90%
pprT T < 25 x 10~4 CL=90%
pp K° (2171 98 )x1076
©(1540)" p x 1< 23 x 10~7 CL=90%
B(©(1540)* — pKY)
ppK*(892)° < 76 x 1076 CL=90%
pAm~ ( 26 £ 05 )x1070
pAK™ < 82 x 10~7 CL=90%
pXOn— < 38 x 1070 CL=90%
AA < 6.9 x 10~7 CL=90%
A0 A0 < 15 x 1073 CL=90%
AT A= < 11 x 10~4 CL=90%
DOpp ( 118+ 0.22) x 10~4
D*(2007)° pp ( 12 + 04 )x10~4
X T ATt < 10 x 10~3 CL=90%
A prta— ( 1.3 + 04 )x1073
Ap ( 22 + 08)x107°
AZ prf < 59 x 10~4 CL=90%
A prt a0 < 507 x 10~3 CL=90%
ﬂc_ p7r+7r_ Tt~ < 274 x 1073 CL=90%
3 (2520)" " pm T ( 1.6 +£ 07 )x10~4
3 (2520)° prr < 121 x 104 CL=90%
3 (2455) prr— (10 +£8 )x107° sS=17
3 (2455) " pmT ( 28 + 09 )x1074
Ac(2593)" / A.(2625)" p < 11 x 10~4 CL=90%
Lepton Family number (LF) violating modes, or
AB = 1 weak neutral current (B1) modes
vy B1 < 62 x 107 CL=90%
et e BI < 6.1 x 1078 CL=90%
utp~ BI < 39 x 1078 CL=90%
KOet e~ BI < 54 x 10=7 CL=90%
KOt~ BI (201 {3 )x1077 s=16
KOt~ Bl [a< 68 x 10~7 CL=90%
K*(892)0 et e~ B1 < 24 x 1076 CL=00%
K*(892)0 it ™ BI (1227 938y 1076

2592
2336
2572

2467
2406

2347
2318

2215
2401
2308
2383
2392
2335
2335
1863
1788
1839

1934
2021
1982
1882
1821

1860
1860
1895
1895

2640
2640
2638
2616

2612

2616
2564

2560
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K*(892)0vw B1 < 10 x 1073 CL=90% 2564
K*(892)0 ¢+ ¢~ Bl  [a] ( 1.17+ 0.30) x 107© 2564
et T LF [A< 17 x10~7 CL=90% 2639
KOe® T LF < 40 x 1076 CL=90% 2615
K*(892)0 e 1/ F LF < 34 x 1076 CL=90% 2563
et T LF [n]< 11 x 1074 CL=90% 2341
s LF [ < 38 x 1075 CL=90% 2339
invisible B1 < 22 x 104 CL=90% -
VU B1 < 47 x 1072 CL=90% 2640
B*/B° ADMIXTURE
CP violation
Acp(B — K*(892)~) = —0.010 + 0.028
Acp(B — sv) =0.00 + 0.04
Acp(b — X5€+€_) = —0.22 + 0.26
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 — Dianything, the values
usually are multiplicities, not branching fractions. They can be greater
than one.
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
B — et v anything [] (1078 + 0.18 )% -
B — pet v anything < 59 x 1074  CL=90% -
B — v, anything ] (1078 + 0.18 )% -
B — (Tt yyanything [aj] ( 10.78 + 0.18 ) % -
B — D~ {Tyyanything [a] ( 28 +£09 )% -
B — D%t vyanything [a] (72 £ 15 )% -
B — D* (tuysanything [k ( 67 + 1.3 )x1073 -
B — D**(Ty, [a] ( 27 +07 )% —
B — ( 38 + 1.3 )x1073 S=2.4 -
D1(2420) ¢ vpany-
thing
B — Dn/{tvany- ( 26 +05 )% S=1.5 -
thing +
D* 1 ¢T vyanything
B — Dm{*vjanything ( 15 +£ 06 )% -
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B — D*m/{T vyanything (19 +£04 )% -
B — ( 44 + 16 )x1073 -
53(2460)64' vy any-
thing
B — D* at{tuyyany- ( 1.00 + 0.34 )% -
thing
B — DS_EJF vpanything [a] < 7 x 1073 CL=90% -
B— D/ (TyyKTany- [al < 5 x 1073 CL=90% -
thing
B— D (ty,K%ny- o< 7 x 1073 CL=90% -~
thing
B — (T v,charm ( 10.61 + 0.17 )% —
B — X,(Tu ( 233 + 022 )x103 -
B — KT /{tyyanything (] ( 62 + 06 )% -
B — K~ {Tyyanything [(] (10 +4 )x1073 -
B — KY/KO¢t v any- [a] ( 46 + 05 )% -
thing
D, D*, or D¢ modes
B — D% anything (228 + 14 )% -~
B — DO/EOanything (640 4+ 3.0 )% S=1.2 -
B — D*(2010)* anything (225 4+ 15 )% -
B — D*(2007)%anything (260 + 27 )% -
B — DZanything ] ( 86 + 12 )% -
B — D:ianything ( 65 + 12 )% -
B— DFDX ( 34 +07 )% -
B — DH®DH KO 4 hm (71 2T )y -
D)D) kE '
b— cCs (2 +4 )% -
B — D, ()D®) [hm] ( 40 + 06 )% -
B — D*D*(2010)* [h] < 5.9 x 1073 CL=90% 1711
B — DD*(2010)* + [ < 55 x 1073 CL=90% -
D* D*
B — DD* [ < 3.1 x 1073 CL=90% 1866
B— DMEDHX(nrt) (hm (0 T3 )% -
B — D*(2010)~ < 11 x 1073 CL=90% 2257
B— Difn=, Difr~, [ < 4 x 10~4  CL=90% -~
D:p_, D:+p_, D:WO,
Dt x9 Dfn, DIy,
DY p% DI p0, Dfw,
D:+w
B — D41(2536)" anything < 95 x 1073 CL=90% -
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Charmonium modes

B — J/1(1S)anything ( 1.094+ 0.032) % S=1.1 -
B — J/1(1S)(direct) (78 + 04 )x103 S=1.1 -
anything
B — 1(2S)anything ( 3.07 + 021 )x 103 -
B — xc1(1P)anything ( 3.86 + 0.27 ) x 10~3 -
B — xc1(1P)(direct) any- ( 3.18 + 0.25 ) x 10~3 -
thing
B — xc2(1P)anything ( 1.3 + 04 )x10~3 $=1.9 -
B — xc2(1P)(direct) any- ( 1.65 + 0.31 ) x 103 -
thing
B — n.(1S)anything < 9 x 1073 CL=90% -
B — K Y(3940) x [n] ( 71 =+ 34 )x107° 1083

B(Y(3940) — wJ/4)

K or K* modes

B — K% anything [A (789 % 25 )% —~
B — KT anything (66 +5 )% -
B — K™ anything (13 +4 )% -

B — K9/K%anything [h (64 +4 )% -

B — K*(892)* anything (18 +6 )% -

B — [A] (146 4+ 26 )% -
K*(892)° / K*(892)%any-
thing

B — K*(892)~y ( 42 + 06 )x107° 2564

B — nKy (85 T 1% )x106 2588

B — Ki1(1400)~ < 127 x 104  CL=90% 2453

B — K3(1430)y (17 3% )x10-5 2447

B — K,(1770)~y < 12 x 1073 CL=90% 2342

B — K3%(1780)~ < 37 x 1072  CL=90% 2341

B — (2045)7 < 1.0 x 1073 CL=00% 2244

B — Kn'(958) ( 83 + 11 )x107° 2528

B — K*(892)n’(958) < 22 X107  CL=90% 2472

B — Kn < 52 x 1070  CL=90% 2588

B — K*(892)n ( 1.8 + 05 )x107° 2534

B— Koo ( 23 +09 )x107° 2306

B— b— 3y ( 3.43 £ 029 )x 104 -~

B — b — 3gluon < 6.8 % CL=90% -
B — mnanything < 44 x 1074 CL=90% -
B — n'anything ( 42 4+ 09 )x10~4 -
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Light unflavored meson modes

B — pvy < 1.9 x 1070 CL=00% 2583
B — p/wy < 12 x 1070 CL=00% -
B — 7 anything [ho] (358 + 7 )% -
B — 7% anything (235 +11 )% -
B — n anything (176 + 16 )% -
B — 0 anything (21 +£5 )% -
B — w anything < 81 % CL=90% -
B — ¢ anything ( 342 4+ 013 )% -

B — ¢K*(892) < 22 x107°  CL=90% 2460

Baryon modes
B — /\:r / Zc_anything ( 64 +£ 11 )% -
B — ﬂc_ eT anything < 32 x 1073 CL=90% -
B — ZC_ panything ( 36 +£07 )% -
B — A_petu, < 15 x 1073 CL=90% 2021
B — X _ anything ( 42 + 24 )x103 -
B — X _anything < 96 x 1073 CL=90% -
B — XYanything ( 46 =+ 24 )x103 -~
B — X9N(N=porn) < 15 x 1073 CL=90% 1938
B — ZYanything ( 1.93 £ 0.30 ) x 10~4 S=1.1 -~
x B(Z9 - =77T)
B — _::ranything (45 T 13 )x107* -
X B(_:j — ZTatat)

B — p/panything [h] 80 =+ 04 )% -
B — p/p(direct) anything  [#] 55 + 05 )% -
B — A/ Aanything [h] 40 + 05 )% -
B — =7 /ZTanything [h] 27 4+ 06 )x1073 -

B — baryons anything 6.8 + 06 )% -
B — ppanything 247 + 023 )% -
B — Ap/Apanything [h] 25 + 04 )% -

B — AAanything < 5 x 1073 CL=90% -

e e e e e T

Lepton Family number (LF) violating modes or
AB = 1 weak neutral current (B1) modes

B — seTe™ BI ( 47 + 13 )x10°0 —~

B — sutu~ B1 ( 43 + 12 )x107° -

B — s{ti(~ Bl [a ( 45 + 1.0 )x107° -

B— KeTe BI ( 60 T 1% )x107 S=1.1 2617

B — K*(892)ete~  BI (124 T 337 )% 1076 2564
_ 1.1 -

B— Kuptu BI (47 t 15 )x1077 2612
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B — K*(892)uTu~  BI (119 T 333 )x 1076
B — K¢t~ BI ( 54 + 08 )x10~7
B — K*(892)¢t¢~  BI1 ( 1.05 + 0.20 ) x 1070
B — e*uFs LF  [h] < 22 x 1075 CL=90%
B — mweTyuT LF < 16 %106 CL=90%
B — petyuT LF < 3.2 %1076 CL=90%
B — KetuF LF < 16 %1076 CL=90%
B — K*(892)eTu™ LF < 62 x 1070 CL=90%

2560

2617
2564

2637
2582
2616
2563

B*/B°/B%/b-baryon ADMIXTURE

These measurements are for an admixture of bottom particles at high
energy (LEP, Tevatron, SppS).

Mean life 7 = (1.568 & 0.009) x 10~ %2 s

Mean life 7 = (1.72 4+ 0.10) x 1071? s  Charged b-hadron

admixture

Mean life 7 = (1.58 4 0.14) x 1071% s  Neutral b-hadron ad-

mixture

T charged b—hadron/ T neutral b—hadron = 1.09 £ 0.13
|ATy| /7,5 = —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
(LEP, Tevatron, SppS) are used in the branching fraction averages. In the
following, we assume that the production fractions are the same at the
LEP and at the Tevatron.

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/

b DECAY MODES Fraction (I';/T) Confidence level

p
(MeV/e)

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 (HFAG) as described in the note “B0_BO Mixing" in the BY Particle
Listings. Values assume

B(b — BT)=B(b— BO)

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

f(b— EO), Br(b — EO)). We use our own branching fraction notation

here, B(b — BO).

(398 + 1.2)% -
(398 + 1.2)% -
(103 + 1.4 )% -
(100 + 2.0 )% -

DECAY MODES

Semileptonic and leptonic modes
(231 + 15)% -
[a] ( 10.69+ 0.22) % -
( 10.86+ 0.35) % -

(10957 923y % -

vanything
¢t vyanything
e’ vpanything
ut vy anything
D~ (T vpanything
D~ 7t ¢ vypanything
D~ 7~ £T vpanything
DO ¢* vyanything
D7~ ¢+ vyanything
DO 7t ¢+ v anything
D*~ ¢t vyanything
D*~ wt ¢t vyanything
D*~ 7~ T yyanything
5}) (T vypanything x

B(D} — D*frn™)

DJ._ ¢t vpanything x

B(D; — D%7)
53(2460)_()%L vy anything
x B(D3(2460)° —

D*~ )

D%(2460)~ ¢ vpanything
x B(D%(2460)~ —

DO7~)

53(2460)_0 (T vpanything
x B(D3(2460)° —

D~ nT)
charmless (v,
7T v_anything
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[a] (
(
(
[a] (
(
(
[a] (
(
(6 £7
[a.p] (

22 + 04 )% S=1.9 -
49 + 1.9 )x 1073 -
26 + 1.6 ) x 1073 -
6.90+ 0.35) % -
1.07+ 0.27) % -
23 + 1.6 ) x 1073 -
2.75+ 0.19) % -
48 + 1.0 ) x 1073 -

) x 10~4 -

2.6 + 0.9 )x 1073 -

[ap] ( 7.0 + 1.9 )x 1073 _

+ 1.5
( 42 7 18

(160  +80

[a] ( 1.7 £ 05 )x 1073
( 248+ 0.26) %

Page 30

x 103 CL=90% -

) x 1073 -

) % -
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D*~ 7 v, anything
€ — {~ Upanything

¢ — (T vanything

[a]

(9

+

4 yx103

( 8.024 0.19) %
(16T 92 )%

Charmed meson and baryon modes

D9 anything
0 p=* :
D" D anything
+ .
D¥ D7 anything
DO DO anything
DO D* anything
D* D¥ anything
D™ anything

D*(2010) ™" anything
D1 (2420)% anything

D*(2010)¥ DF anything
DO D*(2010)* anything
D*(2010)* DT anything

[h]
[h]
[h]

[h]
[h]

[h]
[h]
[h]

D*(2010)* D*(2010) T anything  [A]

D D anything
D§(2460)0 anything
D_ anything
D:anything
/\j’anything

€/ c anything

J/1(1S)anything
1 (2S)anything
Xc1(1P)anything

5y
svv

K= anything
K%anything

7+ anything
70 anything
¢anything

HTTP://PDG.LBL.GOV

[o]

<

( 61.0
( 9.1

( 40
( 5.1

( 27

9
(224
(173
( 5.0

( 33
( 3.0

( 25
( 12
( 10

( 47
( 15.0
( 10.1

( 9.7
(116.2

+
+

I+ |+

I+

I+ 1+ H K H

T

31)%

) %
%103 CL=90%
1.8 )%

2.0 )%

15 )%

15) %
09 ) %
15 )%
0.4 )%

11
T )%

+
+
+
+

+

2.7 )%
26 )%
3.1 )%
2.9 )%
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Charmonium modes
( 116+ 0.10) %

( 48 + 24 )x103
( 14+ 04)%

K or K* modes
( 31+ 11)x10"4

< 6.4 x 1074 CL=90%
(74 +6 )%
(290 + 29)%
Pion modes
(397 421 )%
[o] (278 +60 )%

( 2.82+ 0.23)%
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Baryon modes
p/ panything (131 + 1.1 )% -
Other modes
charged anything [o] (497 +£7 )% -
hadron™ hadron™ ( 17 * é:g ) x 1072 -
charmless (7 421 )x10~3 -
Baryon modes
A/ Aanything ( 59 +£06)% -
b-baryon anything (102 + 28)% -
AB = 1 weak neutral current (B1) modes
w7 anything B1 < 32 x 10~4 CL=90% -
B* 17 = 3017)

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

Mass mg. = 5325.0 &+ 0.6 MeV

mpg. — mg = 45.78 + 0.35 MeV

B* DECAY MODES Fraction (I';/T) p (MeVjc)

B~ dominant 45
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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 D°.
[d] X(3872)" is a hypothetical charged partner of the X(3872).

[e] ©(1710)" T is a possible narrow pentaquark state and G(2220) is a
possible glueball resonance.

[f] Stands for the possible candidates of K*(1410), K{(1430) and
K5(1430).

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

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

[/] ©(1540)" denotes a possible narrow pentaquark state.
[/] These values are model dependent.

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

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

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

[n] Y(3940) denotes a near-threshold enhancement in the w J /1) mass spec-
trum.

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

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