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BOTTOM MESONS
(B= +1)

BT = ub, BO = db, B = db, B~ = ub, similarly for B*'s
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B-particle organization

Many measurements of B decays involve admixtures of B
hadrons. Previously we arbitrarily included such admixtures
in the BT section, but because of their importance we have
created two new sections: “B* /B Admixture” for 7(4S)
results and “Bi/BO/BS/b—baryon Admixture” for results
at higher energies. Most inclusive decay branching fractions
are found in the Admixture sections. B%-B? mixing data are
found in the BY section, while BS—ES mixing data and B-
B mixing data for a BO/BS admixture are found in the Bg
section. CP-violation data are found in the B section. b-
baryons are found near the end of the Baryon section.

The organization of the B sections is now as follows, where
bullets indicate particle sections and brackets indicate re-
VIEWS.
o B
mass, mean life
branching fractions
e B0
mass, mean life
branching fractions
polarization in B9 decay
BO-BY mixing
CP violation
e B~ BO Admixtures
branching fractions
o Bi/BO/BS/b-baryon Admixtures
mean life
production fractions
branching fractions
o B*
mass
o BY
mass, mean life
branching fractions

polarization in Bg decay

0 R0 \ivi
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B-B mixing (admixture of B, B?)

o BF

mass, mean life

branching fractions
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B+ 1(JP) = 3(07)

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

Mass mg, = 5279.0 &+ 0.5 MeV
Mean life 7 g = (1.653 + 0.028) x 10712 s
cr = 496 um

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% BO9B0 and 50% B+ 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, D, 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.

Scale factor/ p

B+ DECAY MODES Fraction (I';/T) Confidence level (MeV/c)
Semileptonic and leptonic modes
(T vpanything [pp] (10.2 £0.9 ) % -
D¢ty [pp] ( 2.15+£0.22) % —~
D*(2007)°¢F 1y [pp] (5.3 +£0.8)% —~
D1(2420)0 ¢y, (5.6 £1.6 ) x 103 -
D3(2460)° ¢+ v, < 8 x 1073 CL=90% -
et v, < 22 %1073  CL=90% 2638
wlt vy [pP] < 2.1 x10~%  CL=90% -
Py [pp] < 2.1 x10~4  CL=90% —
et v, < 15 x 1073  CL=90% 2639
Ty < 21 x107° CL=90% 2638
T, < 5.7 x10~4  CL=90% 2340
et vey < 20 x 104  CL=90% —
/ﬁ" vy < 5.2 x 1070  CL=90% -
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DOrt
Eo ot
DO K+
BO atata—

DO 7t 7T 7~ nonresonant

DO 7t 0
D%a;(1260)*
D*(2010) w7t
D—ntnt
*(2007)0 7+
*(2010) T 70
*(2007)% p+
(

D
D
D
D*(2007)0 7t 7t 7~

D*(2007)° a1 (1260)*
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D*(2007)° D}
D*(2007)° D F
D*(2007)° D*(2010) "
D% D*(2010) " +
D*(2007)° D
DOD+
+
D 70
D*+7TO
S
+
Diﬁ
i
Di+p 0
DI p
Djw
D*Tw
)
+ 0
D} a1(1260)
D¥" a1(1260)°
Dt ¢
S
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D, D*, or D modes

(53 £05 )x103 2308
( 1.34+0.18) % 2238
(29 +0.8 )x 104 -
(1.1 +£0.4 )% 2289
(5 +4 )x1073 2289
(42 +3.0)x1073 2209
(5 +4 )x1073 2123
(21 406 )x1073 2247
< 14 x 1073  CL=90% 2299
(46 +£0.4 )x10~3 2256
< 17 x10~%  CL=90% 2254
( 1.55+0.31) % 2183
(9.4 +26 )x 1073 2236
(1.9 £0.5 )% 2062
(15 +£0.7 )% 2235
< 1 % CL=90% 2217
(15 +0.6 )x 1073 S=13 2081
< 14 x 1073  CL=90% 1997
< 13 x 1073  CL=90% 2064
< 47 x 1073  CL=90% 1979
(13 +£0.4 )% 1815
(9 +4 )x1073 1734
(12 £05 )% 1737
(27 £1.0 )% 1650
< 11 % CL=90% -
< 13 % CL=90% -
< 6.7 x 1073 CL=90% -
< 20 x10~%  CL=90% 2270
< 33 x10~%  CL=90% 2214
< 5 x10~% CL=90% 2235
< 8 x10~%  CL=90% 2177
< 4 x 1074  CL=90% 2198
< 5 x10~% CL=90% 2139
< 5 x10~% CL=90% 2195
< 7 x10~% CL=90% 2136
< 22 x 1073  CL=90% 2079
< 1.6 x 1073  CL=90% 2014
< 3.2 x 1074  CL=90% 2141
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Dt ¢ < 4 x 104  CL=90% 2079
D} KO < 11 x 1073 CL=00% 2241
D" KO < 11 x1073  CL=90% 2184
DY K*(892)° < 5 x 1074 CL=00% 2171
D¥"K*(892)° < 4 x 1074 CL=90% 2110
D nt KT < 8 x 1074  CL=90% 2222
Dy 7t Kt < 1.2 x1073  CL=90% 2164
D_ 7 K*(892)" < 6 x10~3  CL=90% 2137
D™ wt K*(892)" < 8 x1073  CL=90% 2075
Charmonium modes
J/Y(1S)K™T (100 +1.0 ) x10~4 1683
J/Y(AS)K T nt o~ (1.4 +06 )x 103 1612
J/9(1S) K*(892) ™ ( 1.48+0.27) x 103 1571
J/p(1S)nt (51 +15)x107° 1727
J/9p(1S)pt < 77 x10~% CL=90% 1613
J/1(1S) a1 (1260) " < 12 x 1073 CL=00% 1414
P(2S)KT (58 +1.0 )x 104 1284
$(25) K*(892)™ < 3.0 x10~3  CL=90% 1115
PY(RS)KTat ™ (1.9 +12 )x1073 909
Xe1(IP)KT (1.0 £0.4 )x 1073 1411
Xc1(1P) K*(892)™ < 21 x1073  CL=90% 1265
K or K* modes

KOnt (23 £1.1)x 107> 2614
Kt 70 < 16 x 1075  CL=90% 2615
n KT (65 £1.7 ) x 1075 2528
n' K*(892)" < 1.3 x10~4  CL=90% 2472
nK* < 14 x 107 CL=90% 2587
n K*(892)™ < 3.0 x 1072  CL=90% 2534
wKt (15 T30 )x 1075 -~
w K*(892)T < 87 x 1072 CL=90% -
K*(892)0 7+ < 41 x 1075  CL=90% 2561
K*(892)t 70 < 99 x 1075  CL=90% 2562
KT 7~ 7 nonresonant < 28 x107°  CL=90% 2609
Kt 7T nonresonant < 56 x 1075  CL=90% —
K1(1400)0 7t < 26 x 1073 CL=90% 2451
K35(1430)0 7+ < 68 x 1074 CL=90% 2443
K+ p0 < 1.9 x 1075  CL=90% 2559
KOpt < 48 x1075  CL=90% 2559
K*(892) T 7t m— < 11 x1073  CL=90% 2556

K*(892)1 p° < 9.0 x 1074  CL=90% 2505
K1(1400)* p° < 78 x1074  CL=90% 2389
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K’(1430) " p°
K+ KO
K+ K~ 7t nonresonant
K+ KT 7~ nonresonant
K+ K*(892)°
KtK— Kt
K+ ¢
K+ K~ Kt nonresonant
K*(892)+ K+ K~
K*(892)" ¢
K1(1400) ¢
K3(1430)* ¢
K+ £,(980)

AN NNNANNANNNANNNNANNNA

ANVANEVANRVANRVAN

A

1.5
2.1
7.5
8.79
1.29
2.0
5
3.8
1.6
4.1
1.1
3.4
8
5.7
7.3
2.2
1.4
1.9
55
9.9

+3.3)

x 103
x 1072
x 1072
x 1072
x 104
x 10~4
x 100
x 1072
x 103
x 1072
x 103
x 103
x 1072
x 1072
x 103
x 103
x 103
x 103
x 103
x 103

Light unflavored meson modes
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2.0
1.3
4.3
1.4
2.4
4.1
8.9
7.7
4.0
1.0
1.7
9.0
2.3
6.1
1.5
3.1
4.7
3.2
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x 1072
x 104
x 1072
x 10~4
x 10~4
x 1072
x 10~4
x 1072
x 103
x 103
x 1073
x 10~4
x 1072
x 1072
x 1072
x 1072
x 1072
x 1072
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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%
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%

2382
2592

2522
2516
2516
2466
2460
2339
2332
2524
2564
2486
2453
2447
2361
2343
2243

2636
2630
2582
2547
2483

2631
2582
2621
2525
2494
2494
2580

2609
2550
2493
2554
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ot < 5 x 1070 CL=90% -
ppT < 16 x 1075 -~
Tttt o~ < 86 x 104 CL=90% 2608

p%a1(1260)F < 6.2 x 1074  CL=00% 2434

p®a5(1320)F < 72 x 1074 CL=00% 2411
atatata— a0 < 63 %1073 CL=90% 2592

a1(1260)* a1(1260)° < 13 % CL=00% 2335

Charged particle (h*) modes
hEt = KT or ot
ht 70 (1.6 7L )x1075 -~
wht 2.50 x 1075 -
Baryon modes

pprT < 16 x 1074 CL=90% 2439

pp7TT nonresonant < 53 x 1075  CL=90% -
pprt ot~ < 5.2 x 1074 CL=90% 2369
pP K™ nonresonant < 89 x107°  CL=90% -
pA < 26 x1070  CL=90% 2430
pAnt o~ < 20 x 1074 CL=90% 2367
Ap < 3.8 x 104  CL=90% 2402
ATTp < 15 x 1074  CL=90% 2402
A prt (62 £2.7 )x 104 —~
A prtal < 312 x 1073 CL=90% -~
A prtata < 1.46 x 1073 CL=90% -
ﬂ; prtata~ 70 < 1.34 % CL=90% -

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

Tt et e BI < 3.9 x 1073  CL=90% 2638
Tt BI < 91 x 1073  CL=90% 2633
Ktete™ B1 < 6 x 1075 CL=90% 2616
Ktutu~ B1 < 5.2 x1070  CL=90% 2612
K*(892) T et e~ BI < 6.9 x 1074 CL=90% 2564
K*(892) " put pu~ B1 < 1.2 x10~3  CL=90% 2560
ntet ™ LF < 64 x 1073  CL=90% 2637
e put LF < 64 x 1073  CL=90% 2637
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Ktet ™ LF < 64 x 1073  CL=90% 2615
Kte put LF < 64 x 1073  CL=90% 2615
7 el el L < 3.9 x 1073  CL=90% 2638
o put T L < 91 x 1073  CL=90% 2633
T et T LF < 64 x 1073  CL=90% 2637
K~ etet L < 39 x 1073  CL=90% 2616
K= ptut L < 91 x1073  CL=90% 2612
K—etput LF < 64 x 1073  CL=90% 2615
B° 1(JF) = 3(07)

I, J, P need confirmation. Quantum numbers shown are quark-model
predictions.
Mass mgo = 5279.4 + 0.5 MeV
Mmgo — Mg = 0.33 £ 0.28 MeV (S =1.1)
Mean life 7 go = (1.548 4 0.032) x 10712 s
cr = 464 um
Tg+/Tgo = 1.060 & 0.029  (average of direct and inferred)

Tg+/Tgo = 1.062 £ 0.029  (direct measurements)

Tge/Tgo = 0_957:8:12 (inferred from branching fractions)

BO-BO mixing parameters

X4 = 0.174 £ 0.009

Amgy = mgy — m

g0 — Mpgo = (0.472 £ 0.017) x 1012 71 s~1
H L

xg = Ampgo /T go = 0.730 + 0.029

CP violation parameters
Re(ego)/(1+]ego|?) = 0.002 + 0.007
sin(26) = 0.9 £ 0.4

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+~ /B0 ADMIXTURE
section.

The branching fractions listed below assume 50% B98O and 50% B+ 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, D, D*, and ) branching ratios to current values
whenever this would affect our averages and best limits significantly.
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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.

Scale factor/ p

B0 DECAY MODES Fraction (I';/T) Confidence level (MeV/c)
(T vpanything [pp] (10.5 £0.8 ) % -
D~ (T, [pp] ( 2.1040.19) % -
D*(2010)~ ¢t v, [pp] ( 4.6040.27) % -
Py el (26 102 )x 1074 -
aan (1.8 £06 )x 104 -
Inclusive modes
KT anything (78 +8 )% -
D, D*, or Dg modes
D~ rnt (3.0 £0.4 )x 103 2306
D= pt (79 £1.4 )x 103 2236
DOt~ < 16 x1073  CL=90% 2301
D*(2010)~ 7+ ( 2.7640.21) x 103 2254
D= ntatn~ (8.0 £25)x10~3 2287
(D~ 7" 7t 77 ) nonresonant (39 £1.9 )x 103 2287
D~ xt p0 (11 £1.0 )x 103 2207
D~ a;(1260) ™ (6.0 £33 )x103 2121
D*(2010)~ 7wt 70 (1.5 +05 )% 2247
D*(2010)~ p* (68 +3.4 )x103 2181
D*(2010) " 7t 7t~ (76 +1.8 )x 103 S=14 2235
(D*(2010)~ w7t 7~ ) non- (00 £25)x103 2235
resonant
D*(2010)~ 7t p° (57 £32)x 1073 2151
D*(2010)~ a;(1260)™ ( 1.3040.27) % 2061
D*(2010) " atat 7~ 70 (35 £1.8 )% 2218
D3(2460) " 7t < 22 x 1073 CL=90% 2064
D3(2460)~ pt < 49 x1073  CL=90% 1979
D~ Dt < 12 x 1073 CL=90% -
D~ Df (8.0 £3.0)x 103 1812
D*(2010)~ D (9.6 +£3.4)x103 1735
D~ D:* (1.0 £05)% 1731
D*(2010)~ DX * (2.0 £0.7 )% 1649
DY n < 2.8 x 1074  CL=90% 2270
Ditm- < 5 x 104  CL=00% 2214
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Dj P

D:+ P

DY a1(1260)~
D" a1(1260)~
DK™

DI~ KT

D_ K*(892)*
DI~ K*(892)"
D_ nt K°®
D: nt KO

D_ ™ K*(892)°
D™ 7 K*(892)0
DO 70

J/p(1S)KO
J/p(1S) Kt 7~
J/9(15) K*(892)°
J/p(18) 70
J/(1S)n
J/9(18)p°
J/p(1S)w
»(2S)KO
P(S)KT 7~
¥(2S) K*(892)°
Xc1(1P) K°
Xc1(1P) K*(892)°
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< 7 x 10~4
< 8 x 10~4
< 26 x 103
< 22 x 103
< 24 x 10~4
< 1.7 x 10~4
< 9.9 x 10~4
< 11 x 103
< 5 x 103
< 3.1 x 103
< 4 x 1073
< 2.0 x 103
< 1.2 x 10~4
< 3.9 x 10~4
< 13 x 10~4
< 94 x 10~4
< 5.1 x 10~4
< 44 x 10~4
< 5.6 x 10~4
< 26 x 10~4
< 1.4 x 103
< 74 x 10~4

(62 731 )x10-4
< 1.8 x 1073
< 27 %

Charmonium modes

(89 +1.2 )x 104
(12 +0.6 )x 1073
( 1.5040.17) x 10~3

< 5.8 x 1072
< 1.2 x 103
< 25 x 10~4
< 27 x 10~4
< 8 x 10~4
< 1 x 103
(93 +23)x104
< 27 x 103
< 21 x 103
Created

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

CL=90%
CL=90%

2198
2139
2079
2014
2242
2185
2172
2112
2221
2164
2136
2074
2308
2238
2274
2198
2235
2256
2183
2220
2141
2180

1711
1790

1683
1652
1570
1728
1672
1614
1609
1283
1238
1113
1411
1263
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Kt m~
KO 70

77/ KO

7 K*(892)°
n K*(892)°
nK°

w KO
wK*(892)°
KtK-
KOKO

KO ,00
KO £,(980)
K*(892)t 7~
K*(892)0 70
K35(1430) 7~
KOKT K~
KO ¢
K ntntn™
K*(892)0 7t 7~
K*(892)° p0
K*(892)° £(980)
K1(1400)t 7~
K~ a1(1260)*
K*(892) K+ K~
K*(892)0 ¢
K1(1400)° o0
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K or K* modes

< 41 x 1072
(47 728 )x10°5
< 3.9 x 1072
< 3.0 x 1072
< 33 x 1072
< 5.7 x 1072
< 23 x 1072
< 43 x 106
< 1.7 x 1072
< 35 x 1072
< 3.9 x 1072
< 36 x 10~4
< 72 x 1072
< 2.8 x 1072
< 26 x 103
< 13 x 103
< 3.1 x 1072
[aaa] < 2.3 x 10~4
< 14 x 103
< 46 x 10~4
< 1.7 x 10~4
< 11 x 103
[aaa] < 2.3 x 104
< 6.1 x 10~4
< 21 x 1072
< 3.0 x 103
< 5.0 x 1073
< 11 x 103
< 14 x 103
(40 +£1.9 )x107°
< 7.0 x 103
< 43 x 103
< 4.0 x 10~4
< 2.0 x 103
< 1.0 %
< 43 x 103
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CL=90%
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CL=90%
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CL=90%

2615
2614
2528

2472
2534
2593

2593
2592
2559
2559
2523
2562
2562
2445
2522
2516
2600
2556
2504
2467
2451
2471
2466
2459
2389
2339
2380
2330
2564
2486
2453
2445
2361
2343
2244
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Light unflavored meson modes

A++ A
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2435
2631
2582
2582
2621
2525
2494
2473
2622
2525
2494
2580
2609
2434
2434
2592
2336
2572

2467
2406
2401
2334
2334
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oAt < 10 x1073  CL=90% 1839
Al prta (1.3 +£0.6 )x 103 —~
Alp < 21 x10~4 CL=90% 2021
A~ pr® < 5.9 x 1074 CL=90% —~
A prt 70 < 5.07 %1073 CL=90% —~
ﬂ; prta T~ < 274 x 1073 CL=90% -
Lepton Family number (LF) violating modes, or
AB = 1 weak neutral current (B1) modes
vy < 39 x 1072 CL=90% 2640
ete” B1 < 5.9 x1070  CL=90% 2640
wt BI < 6.8 x 1077  CL=90% 2637
KOet e~ B1 < 30 x 1074 CL=90% 2616
KOut B1 < 36 x 1074  CL=00% 2612
K*(892) et e~ B1 < 29 x 1074  CL=90% 2564
K*(892)° put = B1 < 40 x1076  CL=00% 2559
K*(892)°vw B1 < 1.0 x 1073 CL=00% 2244
et i F LF  [ee] < 35 %1070  CL=90% 2639
et F LF  [ee] < 53 x10~4  CL=90% 2341
ptrF LF [ee] < 83 x10~4  CL=90% 2339
B*/B% ADMIXTURE

The branching fraction measurements are for an admixture of B mesons at

the T°(4S). The values quoted assume that B(7(4S) — BB) = 100%.

For inclusive branching fractions, e.g., B — Dj:anything, the treatment

of multiple D’s in the final state must be defined. One possiblity 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 total 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 when only one of the specified

particles is allowed in the final state. Even though the “one-or-more”

definition seems sensible, for practical reasons inclusive branching fractions

are almost always measured using the multiplicity definition. For heavy

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 sections.

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)
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Semileptonic and leptonic modes

B — eTvpanything [bbb] ( 10.41+0.29) % S=1.2 -
B — peT v anything < 16 x 1073  CL=90% -
B — v, anything [bbb] ( 10.3 £0.5 ) % -
B — (*vjanything [pp,bbb]  ( 10.45+0.21) % -
B — D~ (*ujanything lpp] ( 2.7 £08 )% -
B — Boﬁ"uganything [pp] ( 7.0 £1.4)% -
B — 5**€+I/g [pp,ccc] ( 2.7 £0.7 )% -
B — D1(2420)¢* v any- ( 7.4 £16)x 103 —
thing
B — Dm{T vpanything + ( 23 £04)% -
D* ¢ vyanything
B — D35(2460) ¢ vyany- < 65 x 1073 CL=95% -
thing
B — D*~nt{Tyany- ( 1.00+0.34) % -
thing
B — D_ (" yjanything lpp] < 9 x 1073 CL=90% -
B — D, vy KT any- [pp] < 6 x 1073 CL=90% -
thing
B — D, (T vyK%anything [pp] < 9 x 1073 CL=90% -
B — KT /¢ty anything lpp] ( 6.0 £05 )% -
B — K~ ¢ty anything [pp] (10 +4 )x1073 —~

B — KO/FO€+uganything [pp] ( 4.4 £05)% -

D, D*, or Dg modes

B — D% anything (241 £19)% -
B — DO/ DOanything (635 +£2.9 )% S=1.1 -~
B — D*(2010)* anything (227 +16 )% -
B — D*(2007)%anything (260 +£27 )% -
B — DZanything [ee] (100 +£2.5 )% -
B — D®DMH KO 1 leeddd] ( 7.1 +27 )9 -
D)D) k= '
b— ccs (22 +4 )% -
B — D)D) [eeddd] ( 4.9 +1.3 )% -
B — D*D*(2010)* [ee] < 5.9 x 1073 CL=90% -
B — DD*(2010)* + D*D* [ee] < 55 x 1073 CL=00% -
B — DD* [ee] < 3.1 x 10~3  CL=90% —
B — DMEDM) X (n7t) [eeddd] ( 0 13 )% -
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B — D*(2010)~ < 11 x 1073 CL=90% -
B— Dfr=, Difr—, [ee] < 5 x 10~4  CL=90% -~
Djp_, D:+p_, D:_T('O,
Dt 7%, Dfn, Dity,
DI p®, DI p°, Dfw,

D*Tw
)
B — D41(2536)" anything < 95 x 1073  CL=90% -
Charmonium modes

B — J/1(1S)anything ( 1.1540.06) % -
B — J/¢(1S)(direct) any- ( 8.0 +0.8 )x103 —

thing
B — (2S)anything ( 35 405 )x103 -
B — xc1(1P)anything ( 42 £0.7 )x1073 -
B — xc1(1P)(direct) any- ( 3.7 £0.7 )x 103 —

thing
B — xc2(1P)anything < 38 x 1073  CL=90% -
B — n.(1S)anything < 9 x 1073  CL=90% -

K or K* modes
B — KTanything [ee] (789 +£2.5)% —~
B — KT anything (66 +5 )% -
B — K™ anything (13 +4 )% -
B — K°/K%anything [ee] (64 +4 )% -
B — K*(892)*anything (18 +6 )% -
B — K*(892)%/K*(892)%any- [ee] ( 14.6 +£2.6 )% -
thing
B — K1(1400)~ < 41 x 1074 CL=90% -
B — K3(1430)y < 83 x 1074 CL=90% -
B — K»(1770)~y < 12 x 1073 CL=90% -
B — K3%(1780)y < 30 x 1073 CL=90% -
B — K;(2045)y < 10 x 1073 CL=90% -
B— b— 3y ( 23 £07 )x104 -
B — b — Sgluon < 68 % CL=90% -
B — mnanything < 44 x10~4 CL=90% -
B — n'anything ( 6.2 f%é ) x 104 -
Light unflavored meson modes

B — n* anything [ee,eee] (358 7 )% -
B — n anything (176 £16 )% -
B — p9 anything (21 +5 )% -
B — w anything < 81 % CL=90% -
B — ¢ anything ( 35 £07)% S=1.8 -
B — ¢K*(892) < 22 x 1072  CL=90% -
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Baryon modes

B — /\fanything ( 64 £1.1)% -
B — AZ e™ anything < 32 x 1073 CL=90% -
B — A_ panything ( 36 £0.7 )% -
B— A-petu, < 15 x 1073 CL=90% -
B — X _~ anything ( 42 £24)x10°3 -
B — X _anything < 96 x 1073  CL=90% -
B — XYanything ( 46 +£2.4 )x1073 -~
B — Z9N(N =porn) < 15 x 1073 CL=90% -
B — (C)anythlng ( 1.4 £05)x1074 -
X B(_:C = 7t)
B— =/ T anything ( 45 f%g ) x 104 -
X B(:_+ = qatat)
B — p/panything [ee] ( 8.0 +0.4)% -
B — p/p(direct) anything [ee] ( 55 %05 )% -
B — A/ Aanything [ee] ( 4.0 £05 )% -
B — =7 /ZT anything [ee] ( 2.7 +£0.6 )x 1073 -
B — baryons anything ( 6.8 £06 )% -
B — ppanything ( 2.47+0.23)% -
B — Ap/Apanything [ee] ( 25 +£0.4 )% -
B — AAanything < 5 x 1073  CL=90% -

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

B— ete s BI < 57 x 107  CL=90% -
B— utu"s B1 < 5.8 x 1072  CL=90% -
B — etuts LF < 22 x 1075 CL=90% -

B*/B°/BY/b-baryon ADMIXTURE

These measurements are for an admixture of bottom particles at high
energy (LEP, Tevatron, SppS).
Mean life 7 = (1.564 + 0.014) x 10712 s
Mean life 7 = (1.72 4+ 0.10) x 107!? s Charged b-hadron
admixture
Mean life 7 = (1.58 + 0.14) x 10712 s Neutral b-hadron ad-
mixture

T charged b—hadron/ T neutral b—hadron = 1.09 £ 0.13
|ATp|/7, 5 = —0.001 & 0.014

The branching fraction measurements are for an admixture of B mesons
and baryons at energies above the 7(4S). Only the highest energy results
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(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 — Dj:anything, the treatment
of multiple D’s in the final state must be defined. One possiblity 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 total 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 when only one of the specified
particles is allowed in the final state. Even though the “one-or-more”
definition seems sensible, for practical reasons inclusive branching fractions
are almost always measured using the multiplicity definition. For heavy
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 sections.

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 param-
eters, and branching fractions in this edition by the LEP B Oscillation
Working Group as described in the note “Production and Decay of b-
Flavored Hadrons” in the BT Particle Listings. Values assume

B(b — Bt)=8B(b — BY)
B(b — BY) +B(b— BY) +B(b — BY) + B(b — b-baryon) = 100 %.

The notation for production fractions varies in the literature (fy, dpo;

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

Bt (389 + 13)% -
BO (389 + 13)% -
BY (107 + 1.4)% -
b-baryon (11.6 £ 2.0 )% -
B, — -

HTTP://PDG.LBL.GOV Page 62 Created: 7/18/2000 13:39



Citation: D.E. Groom et al. (Particle Data Group), Eur. Phys. Jour. C15, 1 (2000) (URL: http://pdg.lbl.gov)

DECAY MODES

Semileptonic and leptonic modes

vanything (231 £ 15)% -
(T vpanything [pp] ( 10.73+ 0.18) % S=1.1 -
et voanything ( 10.86+ 0.35) % —
wt vy, anything ( 10.957 8:%3)% -
Q‘ﬁ"uganything [pp] ( 2.02+ 0.29) % -
DO ¢+ vpanything [pp] ( 6.6 + 0.6 )% -
D*~ (" yyanything pp] ( 2764 0.29) % -
Dj-) ot vpanything [pp,fff]  seen -
Dj_ ot vpanything [pp.fFf]  seen -
53(2460)O€+ vpanything seen -
D§(2460)_€+ vpanything seen -
charmless (7, [pp] ( 1.7 + 0.6 )x 10~3 -
71 v_anything ( 26 +£04)% -
€ — {~ Upanything [pp] ( 83 £ 04 )% -

Charmed meson and baryon modes
DOanything (605 + 32 )% —~
D° DF anything lee] ( 917F 32)% -
j: . + 23 0, —

D¥ D anything [ee] ( 40T 73)%
DO DO anything lee] ( 511 20)% —~
0t - 4+ 1.8 yo _

D"® D= anything lee] ( 27 T ;6)%
D* DT anything [ee] < 9 x 1073 CL=90% —
D™ anything (237 £23)% -
D*(2010) " anything (173 £ 20)% -
D1(2420)° anything ( 50 + 1.5)% -
D*(2010) T DT anything lee] ( 3371 18)% -
D D*(2010)* anything lee] ( 30 T 3% -
D*(2010)* D anything lee] ( 25 1 12)% -
D*(2010)* D*(2010) T anything [ee] ( 1.2 + 04 )% -
D%(2460)° anything (47 +£27)% -
D anything (18 £5 )% -
Acanything (97 £29)% -
€/ canything [eee] (117 + 4 )% -
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Charmonium modes

J/1(1S)anything ( 116+ 0.10) % -

¥ (2S)anything ( 48 + 24 )x103 -

Xc1(1P)anything ( 1.8 +£05)% -
K or K* modes

57 ( 31+ 11)x10°% -

K= anything (74 £6 )% -

Kganything (290 £ 29)% -
Pion modes

7+ anything (397 21 )% -

7% anything [eee] (278 +60 )% —~
Baryon modes

p/panything (131 £ 1.1)% -
Other modes

charged anything [eee] (497 +£ 7 )% -

hadront hadron™ ( 17+ (1):(7) ) x 1075 -

charmless (7 +21 )x103 -

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* 1P = 307)

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

predictions.
Mass mpg. = 5325.0 + 0.6 MeV

mpg. — mg = 45.78 + 0.35 MeV

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

B’}/ dominant 46
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