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1P = 30

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

See also the B+ /B? ADMIXTURE and B¥/B%/BY/b-baryon AD-
MIXTURE sections.

See the Note “Production and Decay of b-flavored Hadrons” at
the beginning of the B¥ Particle Listings and the Note on «g0_B0
Mixing and CP Violation in B Decay” near the end of the BO Particle
Listings.

B% MASS

The fit uses m, , (mBO - mB+), and m po to determine Mp., Mpo,
and the mass difference.

VALUE (MeV) EVTS DOCUMENT ID TECN  COMMENT
5279.4+0.5 OURFIT
5279.3+0.7 OUR AVERAGE

5279.1+0.7 +£0.3 135 1 CSORNA 00 CLE2 ete  — T(4S)
5281.3+2.2 +1.4 51 ABE 968 CDF pp at 1.8 TeV

e o o We do not use the following data for averages, fits, limits, etc. @ o o
5279.2+0.54+2.0 340 ALAM 94 CLE2 ete — T(4S)
5278.0+0.4 £2.0 BORTOLETTO092 CLEO ete™ — T(4S)
5279.6+0.7 £2.0 40 2 ALBRECHT 90J ARG eTe™ — T(4S)
5278.2+1.0 £3.0 40 ALBRECHT 87C ARG ete  — T(4S)
5279.5+1.6 +3.0 7 3ALBRECHT 87D ARG etTe™ — T(4S5)
5280.6+0.8 £2.0 BEBEK 87 CLEO ete  — T(4S)

1 CSORNA 00 uses fully reconstructed 135 B — J/ () K% events and invariant masses

without beam constraint.

2 ALBRECHT 90J assumes 10580 for T(4S) mass. Supersedes ALBRECHT 87C and
ALBRECHT 87D.

3 Found using fully reconstructed decays with J/¢. ALBRECHT 87D assume my(as) =

10577 MeV.

VALUE (MeV) DOCUMENT ID TECN COMMENT
0.33+0.28 OUR FIT Error includes scale factor of 1.1.
0.344+0.32 OUR AVERAGE Error includes scale factor of 1.2.

0.41+0.254+0.19 ALAM 94 CLE2 ete™ — T(4S)
—0.4 +0.6 £05 BORTOLETTO92 CLEO eTe™ — 7(4S)
—0.9 +1.2 £05 ALBRECHT  90J ARG ete™ — T(45)
2.0 £1.1 +0.3 4 BEBEK 87 CLEO etTe™ — T(4S)

4 BEBEK 87 actually measure the difference between half of E_, and the BT or BO
mass, so the Mpo — Mpy is more accurate. Assume my(4s) = 10580 MeV.
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ey~ T8

See the BO-BO MIXING PARAMETERS section near the end of these B0
Listings.

B® MEAN LIFE

See B+ /B9/BY/b-baryon ADMIXTURE section for data on B-hadron
mean life averaged over species of bottom particles.

“"OUR EVALUATION" is an average of the data listed below performed by the Heavy
Flavor Averaging Group (HFAG) as described in our review “Production and Decay of

b-flavored Hadrons” in the BT Section of the Listings. The averaging procedure takes
into account correlations between the measurements and asymmetric lifetime errors.

VALUE (1012 ) EVTS DOCUMENT ID TECN  COMMENT
1.537+0.015 OUR EVALUATION
152310952 +0.022 5 AUBERT 03C BABR ete™ — T(4S) I
1.554-0.0300.019 6 ABE 02H BELL ete™ — 7(45)
1.497+0.07340.032 7 ACOSTA 02C CDF  pp at 1.8 TeV |
1.529-40.01240.029 8 AUBERT 02H BABR et e™ — 7(45)
1.54640.03240.022 6 AUBERT 01F BABR eTe™ — 7(45)
1.54140.02840.023 8 ABBIENDI,G 008 OPAL ete™ — Z
1.518-0.053+0.034 9 BARATE 00R ALEP ete™ — Z
1.52340.05740.053 10 ABBIENDI  99J OPAL ete™ — Z
1.474+0.039 79022 9 ABE 08Q CDF  pP at 1.8 TeV
1.52 4+0.06 +0.04 10 ACCIARRI 98s L3 ete— = 2z
1.64 +0.08 +0.08 10 ABE 97) SLD  eTe™ — Z
1.53240.041+0.040 11 ABREU 97F DLPH eTe™ — Z
125 7912 +0.05 121  7TBUSKULIC  96J ALEP ete™ — Z

+0.17 +0.08 12 L
149 Tool TO08 BUSKULIC  96J ALEP ete™ — Z
161 T9-13 +0.08 9,13 ABREU 95Q DLPH ete™ — Z
1.63 +0.14 +0.13 14 ADAM 95 DLPH ete™ — Z
1.53 +0.12 +0.08 9,15 AKERS 95T OPAL eTe™ — Z
e o o We do not use the following data for averages, fits, limits, etc. @ o o
1.58 40.09 +0.02 7 ABE 988 CDF  Repl. by ACOSTA 02¢C
1.54 £0.08 =+0.06 9 ABE 96C CDF  Repl. by ABE 98Q
1.55 +0.06 =+0.03 16 BUSKULIC ~ 96J ALEP ete™ — Z
1.61 4+0.07 +0.04 9 BUSKULIC  96J ALEP Repl. by BARATE 00R
1.62 +0.12 17 ADAM 95 DLPH eTe™ — Z
1.57 4+0.18 +0.08 121 7 ABE 94D CDF  Repl. by ABE 988
1.17 7923 +0.16 9% 9 ABREU 930 DLPH Sup. by ABREU 95Q
1.55 +0.25 +0.18 76 14 ABREU 93G DLPH Sup. by ADAM 95
151 T92% 012 78 9ACTON 93C OPAL Sup. by AKERS 95T
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152 19-20 +0.07 77 9BUSKULIC 93D ALEP Sup. by BUSKULIC 96
120 T9:32 +0.10 15 18 WAGNER 90 MRK2 EEE,= 29 GeV
0.82 7937 +o.27 19 AVERILL 89 HRS EEE =29 GeV

5 AUBERT 03C uses a sample of approximately 14,000 exclusively reconstructed B0 —
D*(2010)~ £v and simultaneously measures the lifetime and oscillation frequency.
Events are selected in which one B meson is fully reconstructed while the second B meson
is reconstructed inclusively.

7 Measured mean life using fully reconstructed decays.

8 Data analyzed using partially reconsturcted BY — p*ty—w decays.

9 Data analyzed using D/ D* £X event vertices.

10 pata analyzed using charge of secondary vertex.

11 pata analyzed using inclusive D/D* £X.

12 Measured mean life using partially reconstructed D*~ 7 X vertices.

13 ABREU 95Q assumes B(B? — D**~ ¢t y)) = 3.2 + 1.7%.

14 Data analyzed using vertex-charge technique to tag B charge.

15 AKERS 95T assumes B(BO — D_(*) DO(*)) = 5.0 + 0.9% to find BT /BO yield.

16 Combined result of D/D* ¢x analysis, fully reconstructed B analysis, and partially recon-
structed D*~ 7+ X analysis.

17 Combined ABREU 95Q and ADAM 95 result.

18 WAGNER 90 tagged BY mesons by their decays into D*~ et v and D*~ ut v where
the D*™ is tagged by its decay into 7~ DY.

19 AVERILL 89 is an estimate of the BO mean lifetime assuming that BY — D*t 4+ X
always.

MEAN LIFE RATIO 7. /7 go

T g+/T go (direct measurements)
“OUR EVALUATION" is an average of the data listed below performed by the Heavy
Flavor Averaging Group (HFAG) as described in our review “Production and Decay of
b-flavored Hadrons” in the BT Section of the Listings. The averaging procedure takes
into account correlations between the measurements and asymmetric lifetime errors.

VALUE EVTS DOCUMENT ID TECN COMMENT

The data in this block is included in the average printed for a previous datablock.

1.085+0.017 OUR EVALUATION

1.091+0.02340.014 20 ABE 02H BELL eTe™ — T(4S)
1.093+0.066 4-0.028 21 ACOSTA 02C CDF  pp at 1.8 TeV
1.082-+0.026 +0.012 20 AUBERT 01F BABR eTe™ — 7(45)
1.085-+0.059-+0.018 22 BARATE O0R ALEP eTe™ — Z
1.079+0.064+0.041 23 ABBIENDI 99) OPAL eTe™ — Z
1.110i0.056f8:8§8 22 ABE 98Q CDF  pP at 1.8 TeV
1.09 +0.07 +0.03 23 ACCIARRI 985 L3 eTe  — 7
1.01 +0.07 +0.06 23 ABE 97) SLD eTe™ — Z
1+0.23 +0.03 21 L
127 to95 Toos BUSKULIC  96J ALEP eTe™ — Z
1.00 fg'}g 4+0.10 22,24 ABREU 95Q DLPH ete™ — Z
1.06 7913 +0.10 25 ADAM 95 DLPH ete™ — Z
0.99 +0.14 +3-92 22,26 AKERS 95T OPAL ete™ — Z
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o o o We do not use the following data for averages, fits, limits, etc. @ o o

1.06 40.07 +0.02 21 ABE 988 CDF  Repl. by ACOSTA 02¢C
1.01 +0.11 +0.02 22 ABE 96C CDF  Repl. by ABE 98Q
1.03 +0.08 +0.02 27 BUSKULIC ~ 96J ALEP ete— — Z

0.98 +0.08 +0.03 22 BUSKULIC ~ 96J ALEP Repl. by BARATE O0R
1.02 +0.16 +0.05 260 21 ABE 94D CDF  Repl. by ABE 988

111 7933 +0.11 188 22 ABREU 930 DLPH Sup. by ABREU 95Q
1.01 7923 +0.12 253 25 ABREU 936 DLPH Sup. by ADAM 95

10 *932 +o.os 130 ACTON 93C OPAL Sup. by AKERS 95T
0.96 T912 918 154 22 BUSKULIC 93D ALEP Sup. by BUSKULIC 96

20 Events are selected in which one B meson is fully reconstructed while the second B meson
is reconstructed inclusively.

21 Measured using fully reconstructed decays.

22 Data analyzed using D/ D* £X vertices.

23 Data analyzed using charge of secondary vertex.

24 ABREU 95Q assumes B(BY — D**~ ¢t ;) = 3.2 + 1.7%.

25 pata analyzed using vertex-charge technique to tag B charge.

26 AKERS 95T assumes B(B0 — D (*) pO(*)) = 5.0 + 0.9% to find BT /B0 yield.

27 Combined result of D/D*¢X analysis and fully reconstructed B analysis.

T g+/T go (inferred from branching fractions)
These measurements are inferred from the branching fractions for semileptonic decay
or other spectator-dominated decays by assuming that the rates for such decays are
equal for BO and Bt. We do not use measurements which assume equal production
of BO and BT because of the large uncertainty in the production ratio.

VALUE CL% EVTS DOCUMENT ID TECN COMMENT
The data in this block is included in the average printed for a previous datablock.

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

0.95 73110 +0.001 28 ARTUSO 97 CLE2 ete™ — T(45)
1.1540.17 +0.06 29 Jgssop 97 CLE2 ete™ — 7T(45)
0.93+0.18 +£0.12 30 ATHANAS 94 CLE2 Sup. by AR-
TUSO 97
0.914£0.27 +0.21 3L ALBRECHT = 92C ARG ete™ — T(45)
1.0 £0.4 29 3132 ABRECHT 926 ARG ete™ — 7(45)
0.894+0.19 +0.13 31 FULTON 91 CLEO eTe™ — T(4S)
1.004£0.23 +0.14 3L ALBRECHT 89L ARG ete™ — T7(45)
0.49 to 2.3 90 33 BEAN 878 CLEO eTe™ — T(4S)

28 ARTUSO 97 uses partial reconstruction of B — D*ﬁl/é and independent of BY and
BT production fraction.

29 Assumes equal production of BT and B0 at the T(4S).

30 ATHANAS 94 uses events tagged by fully reconstructed B~ decays and partially or fully
reconstructed B0 decays.

31 Assumes equal production of BO and BT.

32 ALBRECHT 926 data analyzed using B — DgD, DgD*, D¥D, D¥ D* events.

33 BEAN 878 assume the fraction of BOBO events at the T(4S) is 0.41.
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A7 g3/ o

rBO and |AFBO | are the decay rate average and difference between two
d d

Bg CP eigenstates.
VALUE CL% DOCUMENT ID TECN COMMENT
<0.18 95 34 ABDALLAH 038 DLPH ete™ — Z I
e o o We do not use the following data for averages, fits, limits, etc. @ o o
<0.80 95 3530BEHRENS 008 CLE2 ete™ — 7(45)
34 Using the measured 780:1.55 + 0.03 ps. I

35 BEHRENS 00B uses high-momentum lepton tags and partially reconstructed BO —
D*tx—, p~ decays to determine the flavor of the B meson.
36 Assumes A, ;=0.478 + 0.018 ps— ! and 50=1.548 + 0.032 ps.

B% DECAY MODES

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:l:/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 7T(4S) production ratio to 50:50
and their assumed D, D, D*, and 1) 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/

Mode Fraction (I';/T) Confidence level
1 ¢t upanything [a] (105 +0.8 )%
) D= (T, [a] ( 2.1440.20) %
M3 D*(2010)~ ¢t v, [a] ( 5.5340.23) %
[y p [a] (26 708 )x10-*
Mg 7 0Ty, (1.8 +£0.6 ) x 10~4

Inclusive modes
e 7 pt Vi
[, KT anything (78 +8 )%
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I's

Io

10
11
12
BE
14
['15
16
17
18
19
20
21
2o
I3
['24
o5
6
o7
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D, D*, or Dg modes

D~ 7t
D= pt
D~ K*(892)*
D~ wn™
D™ Kt
D~ K+ KO
D~ KT K*(892)°
DOnt o~
D*(2010)~ «*
D ntrta™
(D™ 7T 77~ ) nonresonant
D_W+p0
D~ a1(1260)™
D*(2010)~ wt 70
D*(2010) p*
D*(2010)~ K
D*(2010)~ K*(892)*
D*(2010)~ KT K°
D*(2010)~ KT K*(892)°
D*(2010)" w7t ™
(D*(2010)" 7" 7+ 7~ ) non-
resonant
D*(2010)~ 7+ p°
D*(2010)~ a1(1260)*
*(2010) " n T at 70
tra—n a0

NSNS

D*(
D*(
D*(
D*(2010
D(
D3(
D3(

D:+p_
DY a1(1260)~
Dt a1 (1260)~

Page 6

<

<

<
<
<

AN AN AN NANA

( 2.7640.25) x 10~3
(80 +1.4 )x1073
(37 £1.8 )x10~4
(28 +0.6 )x1073
(20 +06 )x10~4
3.1 x 104
(88 +1.9 )x 104
(80 +1.6 )x 104
( 2.7640.21) x 10~3
(80 +25)x103
(39 1.9 )x 1073
(1.1 +1.0 )x 1073
(6.0 £33 )x1073
(1.5 £05 )%
(73 +15)x1073
(20 +05 )x10~4
(38 +£15)x 104
4.7 x 1074
( 1.2940.33) x 10~3
(76 +£1.8 )x 103
(00 +25)x10~3

(57 +£32 )x1073
( 1.3040.27) %
( 1.76£0.27) %
(1.8 £07 )%
(65 +1.6 )x10~4
(1.5 +0.4 )x 103
(29 405 )x1073

2.2 %103
4.9 x 10—3
9.4 x 104

(8.0 £3.0 )x 1073
( 1.1140.33) %
(1.0 £05 )%
(1.8 +0.6 )%
(27 £1.0 )x107°

4.1 x 1072
7 x 10~4
8 x 10~4
2.6 x 1073
2.2 x 1073

CL=90%

CL=90%

S=1.4

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

CL=90%
CL=90%
CL=90%
CL=90%
CL=90%
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g3
g4
g5
g6
g7
[gs

D_ K"

Di K+

D_ K*(892)*

D*~ K*(892)"

D, wt KO

D 7t KO

D, mt K*(892)°

DI T K*(892)0

DO KO

DO K*(892)°

EO 71.0

50 ,00

DOy

20 77/

DOw

DO K*(892)°

E*O’Y

D*(2007)° 79
(2007)° p°

D*(2007)%

*(2007)%7/

*(2007)°w

*(2007)0 7t

*(2007)° KO

*(2007)° K*(892)

*(2007)° K*(892)°

*(2007) nt ot ™

*(2010)F D*(2010)~

*(2010)* D~

*(2010)~ DT +

D*(2010)T D~

D ()0 ()0

DDDDDD|D|D|D|D|DD*

Uls KO

ne K*(892)°

J/p(1S)K®

J/p(AS)Kt x
J/1(15) K*(892)°

J/p(18) ¢ K®

J/9(15) K(1270)

J/p(18) =0

J/¥(1S)n
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(38 13 )x107°

< 25 x 1072
< 99 x 10~4
< 11 x 10~3
< 5 x 1073
< 31 x 103
< 4 x 1073
< 20 x 1073

(5.0 £1.4 )x10~°
(48 £1.2 )x 1072
(29 +05 )x10~4
(29 +1.1 )x10~4

(1.4 T30 )x 1074

< 94 X 10_

(1.8 +0.6 ) x 10~4
< 1.8 x 1072
< 5.0 x 1072

(25 +0.7 )x 10~4
< 5.1 x 10~4
< 26 x 10~4
< 14 x 103
< 74 x 10~4

(62 +£22 )x10~4
< 6.6 x 105
< 6.9 x 1072
< 4.0 x 1072

(3.0 £0.9 )x 103
(87 +1.8 )x10~4
< 63 x 10~4
( 1.1740.35) x 10~3

< 27 %

Charmonium modes

(1.2 404 )x1073
(1.6 +£0.7 )x 1073
(85 +05 )x10%
(1.2 406 )x 103
( 1.3140.07) x 10~3

3.7 -
(88 T31)x107>
(13 +05 )x10~3

(22 404 )x107°
< 12 x 1073

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%
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Mg J/Y(1S)mtn™ (46 £0.9 )x 107>

Co0 J/9(15) p° (1.6 £07 )x 1075

Fo1 J/¥(1S)w < 27 x10~4  CL=90%
Foo J/Y(1S)KOrmt 7™ (1.0 £0.4 )x 1073

M3 J/p(1S) KO p° (5.4 £3.0)x1074

Fos  J/Y(1S)K*(892)T m— (8 +4 )x10~*

Fos  J/¥(1S)K*(892)0 7t 7~ (6.6 £2.2 )x 1074

Mo 1(2S) KO (62 £0.7 )x10~4

Moz Y(2S)KT 7~ < 1 x1073  CL=90%
Mg ¥(295) K*(892)0 (80 £1.3 )x 1074

Moo Xco(1P)K < 5.0 x 1074 CL=90%
M00 Xc1(1P)K (40 T3 )x1074

Mo1 Xxe1(1P)K*(892)° (41 +£15)x10~4

K or K* modes

M102 KTo™ ( 1.85+£0.12) x 1072 S=1.2
M3 KOx0 (9.0 £22 )x 100

F104 77/ KO (58 +14 ) x 10— 5 S=1.5
Mos 7' K*(892)° < 24 x 1072 CL=90%
M0 1K*(892)° (1.4 T30 )x 1075

Mo7 nK° < 93 x 1070  CL=90%
Mg wKO < 13 x 1075 CL=90%
F100 K% XO(Familon) < 5.3 x 1072 CL=90%
M0 wK*(892)° < 23 x 1072 CL=90%
M1 KTK-

M1, KO9KO < 41 x 1070  CL=90%
M3 Kta— a0 < 40 x 1073 CL=90%
12 Ktp~ < 32 x 1072 CL=90%
M5 KOnta— (50 £1.2 )x 107>

Mg KOO < 39 x 1075  CL=90%
M1z K°%(980) < 36 x 1074 CL=90%

Mg K*(892)* 7~ (1.6 798 )x10°

M1 K*(892)0 70 < 36 x 1076 CL=00%
M100 K35(1430)" < 26 x1073  CL=90%
Mo KOK 7t < 21 x107%  CL=90%
Mo KTK— 70 < 1.9 x107%  CL=90%
M3 KOKT K~ < 13 x1073  CL=90%
Moa K% (81 732 )x1076

M5 K otota™ [b] < 23 x 1074  CL=90%
Mo  K*(892)°nt 7~ < 14 x 1073 CL=90%
197 K*(892)° p° < 3.4 x 1072 CL=90%
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128
129
130
131

132

M33 K
[134 K
M35 K
136
137
138
139
140
141
142
143
[144
M45 K
M46 K
147
148
149

150
151
[152
153
[154
155
156
157
158
159
160
161
162
163
164
165
166
67
168
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K*(892)° £;(980) < 17 x 1074
K1(1400)™ < 11 x 1073
K~ a1(1260)™ [b] < 2.3 x 1074
K*(892)° KT K~ < 6.1 x 1074
K*(892)% ¢ (95 728 )x 1076
K*(892)° K*(892)° < 22 x 1075
*(892)° K*(892)° < 37 x 1075
*(892)" K*(892)~ < 141 x 1074
K1(1400)° p° < 30 x 1073
K1(1400)% ¢ < 5.0 x 1073
K3(1430)0 p° < 11 x 1073
K3(1430)%¢ < 14 x 1073
K*(892)0~ (43 £04 )x1075
Ktm— (46 +1.4)x10°0
K*(1410)~ < 13 x 10~4
KT 7=~ (NR) < 26 x 1070
K1(1270)07 < 7.0 x 1073
1(1400)0 < 43 x 1073
5(1430)0 (13 +£05 )x107°
(1680)07 < 20 x 1073
K3%(1780)0 < 10 %
K} (2045)0y < 43 x 10~3
Light unflavored meson modes
p% < 17 x 1072
wy < 9.2 x 100
oy < 33 x 1070
s (48 £05 )x1070
7070 < 57 x 10~6
nm0 < 29 x 106
nn < 18 x 1075
n/ 70 < 57 x 106
n'n' < 47 x 1075
n'n < 27 x 1075
7 p° < 12 x 1075
np° < 1.0 x 1075
wn < 12 x 1072
wn' < 6.0 x 1070
w O < 11 x 1072
ww < 19 x 1075
0 < 5 x 106
on < 9 x 1070
o’ < 31 x 1075

Page 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%
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%
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169
170
171
172
173
174
175
176
177
178
179
180
181
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1.3 x 105
2.1 x 105
1.2 x 105
7.2 x 10~4
5.3 x 106
(23 +05)x107°
2.3 x 10~4
1.8 x 1072
4.9 x 10~4
3.0 x 10~4
3.1 x 103
2.2 x 103
1.1 x 103
3 x 106
9.0 x 103
3.4 x 103
2.4 x 103
3.0 x 103
2.8 x 1073
1.1 %
1.2 x 106
2.5 x 10~4
7.2 x 106
1.3 x 1072
1.0 x 106
1.5 x 103
1.1 x 10~4

( 1.18+0.22) x 10~4
(12 +0.4 )x10~4
1.0 x 1073

(1.3 +0.4 )x1073
(22 408 )x107°

5.9 x 10~4
5.07 x 1073
2.74 x 1073
(1.6 +0.7 ) x 10~4
1.21 x 10~4
(10 +8 )x107°
(28 +£0.9 )x 104
1.1 x 10~4

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%
S=1.7

CL=90%
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Lepton Family number (LF) violating modes, or
AB = 1 weak neutral current (B1) modes

M09 7YY < 17 x 1070 CL=90%
[0 €T e BI < 83 x10~7  CL=90%
Mo11 pp™ BI < 6.1 x10~7  CL=90%
My Klete~ BI < 27 x1076  CL=90%
Moz KOutp™ BI < 33 x1076  CL=90%
Mo14 K*(892)0et e~ BI < 64 x 1070  CL=90%
Mo15 K*(892)0 it~ BI < 33 x 1076  CL=90%
M1 K*(892)°vw B1 < 1.0 x 1073 CL=90%
My17 et puT LF [ < 15 x1076  CL=90%
Mg KOet T LF < 40 x 1070 CL=00%
Mo19 K*(892)0e™ 1T LF < 34 x 1076 CL=00%
[oo0 eT7T LF [ < 53 x 1074 CL=90%
Mooy ptrT LF [ < 83 x 104 CL=90%

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

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

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

B% BRANCHING RATIOS

For branching ratios in which the charge of the decaying B is not deter-
mined, see the BT section.

I (¢+ vganything) /Tioal r/r
VALUE DOCUMENT ID TECN COMMENT

0.105 +0.008 OUR AVERAGE

0.1078+0.0060+0.0069 37 ARTUSO 97 CLE2 ete  — T(4S)

0.093 £0.011 +0.015 ALBRECHT 94 ARG efte — T(4S)

0.099 +0.030 +0.009 HENDERSON 92 CLEO ete™ — T(4S)

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

0.109 £0.007 +0.011 ATHANAS 94 CLE2 Sup. by ARTUSO 97

37 ARTUSO 97 uses partial reconstruction of B — D*EVE and inclusive semileptonic
branching ratio from BARISH 968 (0.1049 4+ 0.0017 + 0.0043).

F(D~ €+ vp) [Teotal M2/

¢ denotes e or u, not the sum.

“OUR EVALUATION" is an average of the data listed below performed by the Heavy
Flavor Averaging Group (HFAG)
VALUE DOCUMENT ID TECN COMMENT
0.0214+0.0020 OUR EVALUATION
0.0213+0.0018 OUR AVERAGE

0.0213£0.0012+0.0039 ABE 026 BELL eTe™ — 7(45)
0.020940.0013+0.0018 38 BARTELT 99 CLE2 ete™ — T(45)
0.0235-£0.0020 4 0.0044 39 BUSKULIC 97 ALEP ete™ — Z
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o o o We do not use the following data for averages, fits, limits, etc. @ o o

0.018740.0015 +0.0032 40 ATHANAS 97 CLE2 Repl. by BARTELT 99
0.018 +0.006 =0.003 41 FULTON 91 CLEO ete™ — T(4S)
0.020 +0.007 =0.006 42 ALBRECHT 89) ARG ete™ — 7(45)

38 Assumes equal production of BT and BY at the T(4S).

39 BUSKULIC 97 assumes fraction (B1) = fraction (B0) = (37.8 + 2.2)% and PDG 96
values for B lifetime and branching ratio of D* and D decays.

40 ATHANAS 97 uses missing energy and missing momentum to reconstruct neutrino.

41 FULTON 91 assumes assuming equal production of BY and BT at the T(4S) and uses
Mark Ill D and D* branching ratios.

42 ALBRECHT 89J reports 0.018 + 0.006 + 0.005. We rescale using the method described
in STONE 94 but with the updated PDG 94 B(D9 — K~ x1).

[(D*(2010)~ £+ vy) /iotal rs/r
“OUR EVALUATION" is an average of the data listed below performed by the Heavy
Flavor Averaging Group (HFAG)

VALUE EVTS DOCUMENT ID TECN COMMENT

0.0553+0.0023 OUR EVALUATION

0.0519+0.0032 OUR AVERAGE Error includes scale factor of 1.3. See the ideogram

below.
0.0609-0.0019 4 0.0040 43 ADAM 03 CLE2 ete— — T1(4s) |
0.0459-£0.0023 4-0.0040 44 ABE 02F BELL eTe™ — 7(4S5)
0.0470+0.0013 +J-903¢ 45 ABREU 01H DLPH ete™ — Z
0.0526+0.0020 4 0.0046 46 ABBIENDI  00Q OPAL ete™ — Z
0.0553:0.0026 +0.0052 47T BUSKULIC 97 ALEP ete™ — Z
e o o We do not use the following data for averages, fits, limits, etc. @ o o
0.060940.0019 +0.0040 48 BRIERE 02 CLE2 ete™ — T1(4s) |
0.0508-£0.0021 4 0.0066 49 ACKERSTAFF 97G OPAL Repl. by ABBI-

ENDI 00Q
0.0552-£0.0017 +0.0068 50 ABREU 96P DLPH Repl. by

ABREU 01H
0.0449-+0.0032+0.0039 376  °l BARISH 95 CLE2 Repl. by ADAM 03
0.0518-£0.0030 4 0.0062 410  52BUSKULIC 95N ALEP Sup. by

BUSKULIC 97
0.045 -+£0.003 +0.004 53 ALBRECHT 94 ARG ete™ — 7(45)
0.047 £0.005 +0.005 235 94 ALBRECHT 93 ARG ete™ — 7(45)
seen 308  99SANGHERA 93 CLE2 ete™ — T(4S5)
0.070 +0.018 +0.014 56 ANTREASYAN 908 CBAL et e™ — 7(45)

5T ALBRECHT 89C ARG ete™ — T(4S5)

0.060 £0.010 +0.014 58 ALBRECHT 89J ARG ete™ — T(4S5)
0.040 +£0.004 +0.006 59 BORTOLETTO898 CLEO ete™ — 7(45)
0.070 £0.012 40.019 47 60 ALBRECHT 87 ARG ete™ — T(45)

43 Uses the combined fit of both BY — D*(2010)~ ¢v and BT — D(2007)% /v samples. I

44 Assumes equal production of B and BO at the T(4S).

45 ABREU 01H measured using about 5000 partial reconstructed D* sample.

46 ABBIENDI 00Q assumes the fraction B(b — B%)= (39.7173-58)%. This result is an
average of two methods using exclusive and partial D* reconstruction.

47 BUSKULIC 97 assumes fraction (BT) = fraction (BY9) = (37.8 & 2.2)% and PDG 96
values for B lifetime and D* and D branching fractions.
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48 The results are based on the same analysis and data sample reported in ADAM 03. I
49 ACKERSTAFF 97G assumes fraction (B 1) = fraction (BY) = (37.8+£2.2)% and PDG 96
values for B lifetime and branching ratio of D* and D decays.

50 ABREU 96P result is the average of two methods using exclusive and partial D* recon-
struction.

51 BARISH 95 use B(DY — K~ x1) = (3.91 + 0.08 £ 0.17)% and B(D*t — DOrT)
= (68.1 + 1.0 + 1.3)%.

52 BUSKULIC 95N assumes fraction (B1) = fraction (B0) = 38.2 + 1.3 + 2.2% and =
=1.58 £ 0.06 ps. [(D*~ ¢+ vyp)/total = [5.18 — O.13(fraction(BO)—38.2)—1.5(7-
1.58)]%.

53 ALBRECHT 94 assumes B(D*t — DOz1) = 68.1 + 1.0 + 1.3%. Uses partial recon-
struction of D*T and is independent of DO branching ratios.

54 ALBRECHT 93 reports 0.052 + 0.005 + 0.006. We rescale using the method described
in STONE 94 but with the updated PDG 94 B(D0 — K~ 7T). We have taken their
average e and p value. They also obtain a= 2*F0/(F_ +TrH)—1=114+04+02

AAF = 3/4x(T" — )/ = 0.2 + 0.08 + 0.06 and a value of |Vcb| = 0.036-0.045
depending on model assumptions.

55 Combining D*0 ¢+ 1y and D*~ ¢1 1) SANGHERA 93 test V—A structure and fit the

decay angular distributions to obtain Apg = 3/4x(I'™ — rt)/r =0.14 4+ 0.06 + 0.03.
Assuming a value of V), they measure V, A, and Ay, the three form factors for the

B0
BY

D*Eue decay, where results are slightly dependent on model assumptions.

56 ANTREASYAN 908 is average over B and D*(2010) charge states.

57 The measurement of ALBRECHT 89¢ suggests a D* polarization v /v T of 0.85 £ 0.45.
ora = 0.7 £ 0.9.

58 ALBRECHT 89 is ALBRECHT 87J value rescaled using B(D*(2010)~ — D7) =
0.57 - 0.04 = 0.04. Superseded by ALBRECHT 93.

59 We have taken average of the the BORTOLETTO 89B values for electrons and muons,
0.046 4+ 0.005 4 0.007. We rescale using the method described in STONE 94 but with

the updated PDG 94 B(D0 — K™ 7r+). The measurement suggests a D* polarization
parameter value o = 0.65 4= 0.66 4 0.25.

60 ALBRECHT 87J assume p-e universality, the B(7(4S) — BO EO) = 0.45, the B(D0 —

K~ nt) = (0.042 & 0.004 + 0.004), and the B(D*(2010)~ — D07T_) = 0.49 + 0.08.
Superseded by ALBRECHT 89J.
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WEIGHTED AVERAGE
0.0519+0.0032 (Error scaled by 1.3)

’

2

.
--------- ADAM 03 CLE2 4.2
— = ABE 02F BELL 1.7
— ABREU 01H DLPH 1.0
_t ABBIENDI 00Q OPAL 0.0
-------- BUSKULIC 97 ALEP _ 0.1
6.9

(Confidence Level = 0.140)
| | | J

0.02 0.04 0.06 0.08 0.1 0.12

r(D*(2010)™ ¢ ) /Tyotal

M(p~ €t ve) [Meotal a/T
{ = e or u, not sum over e and p modes.

VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
2.57+0.2910:33 61 BEHRENS 00 CLE2 eTe™ — T(4S)

e o ¢ We do not use the following data for averages, fits, limits, etc. @ o o
2.60+0.4110-92 62 BEHRENS 00 CLE2 ete™ — T(4S)
2.5 +0.4 jg-g 63 ALEXANDER 96T CLE2 Repl. by BEHRENS 00

<41 90 64 BEAN 938 CLE2 eTe™ — T(4S)

61 Averaging with ALEXANDER 96T results including experimental and theoretical corre-
lations considered, BEHRENS 00 reports systematic errors i‘gzg + 0.41, where the
second error is theoretical model dependence. We combine these in quadrature.

62 BEHRENS 00 reports tgzg 4 0.50, where the second error is the theoretical model

dependence. We combine these in quadrature. Bt and BY decays combined using
isospin symmetry: F(BO — ptty)=2r(BtT — p0€+y)% 2r(Bt — wetw). No
evidence for wlv is reported.

63 ALEXANDER 96T reports fgg + 0.5 where the second error is the theoretical model

dependence. We combine these in quadrature. Bt and BY decays combined using
isospin symmetry: T(BO — p~¢tv) =2r(BT — p0¢tu)~ 2r(BT — wetv). No
evidence for wlv is reported.

64 BEAN 938 limit set using ISGW Model. Using isospin and the quark model to combine
F(pO¢F vy) and T(wet vp) with this result, they obtain a limit <(1.6-2.7) x 104 at
90% CL for BT — (wor p0)€+ vy. The range corresponds to the ISGW, WSB, and
KS models. An upper limit on |Vub/Vcb’ < 0.08-0.13 at 90% CL is derived as well.
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I(7~ €+ vg) [Teotal s/l
VALUE (units 10_4) DOCUMENT ID TECN COMMENT
1.84+0.410.4 65 ALEXANDER 96T CLE2 ete™ — 7(45)

65 ALEXANDER 96T gives systematic errors 0.3 £ 0.2 where the second error reflects
the estimated model dependence. We combine these in quadrature. Assumes isospin

symmetry: F(BO — 7 ¢ty)=2xr(BT — 0ot v).

I'(1r= pt Vp.) /Ttotal e/l
VALUE DOCUMENT ID TECN
e o o We do not use the following data for averages, fits, limits, etc. @ o o
seen 66 ALBRECHT  91C ARG

66 |, ALBRECHT 91C, one event is fully reconstructed providing evidence for the b — u

transition.

I(K* anything) /Ttotal r7/T
VALUE DOCUMENT ID TECN COMMENT
0.78+0.08 67 ALBRECHT 96D ARG et e~ — T7(45)

67 Average multiplicity.

F(D~#%) /Tiotal g/l
VALUE EVTS DOCUMENT ID TECN COMMENT
0.00276+0.00025 OUR AVERAGE
0.00268+0.00012 ++0.00024 68,69 AHMED 028 CLE2 ete— — 1@4s) |
0.0027 =0.0006 =+0.0005 70 BORTOLETT092 CLEO ete™ — T(4S5)
0.0048 +0.0011 +£0.0011 22 ’LALBRECHT 90 ARG eTe™ — T(4S)

+0.0028 +0.0013 72 -

0.0051 © 0058 0 001 4 BEBEK 87 CLEO ete™ — T(45)

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

0.0030 £0.0004 +0.0002 81 73 ALAM 94 CLE2 Repl. by

AHMED 028

0.0031 +0.0013 +0.0010 7  TLALBRECHT 88k ARG ete™ — T(45)

68 Assumes equal production of BT and B0 at the T(4S).
69 AHMED 028 reports an additional uncertainty on the branching ratios to account for
4.5% uncertainty on relative production of BO and BT, which is not included here.

TOBORTOLETTO 92 assumes equal production of BT and BO at the T(4S) and uses
Mark Il branching fractions for the D.

71 ALBRECHT 88K assumes BOBO:BT B~ production ratio is 45:55. Superseded by AL-
BRECHT 90J which assumes 50:50.

72 BEBEK 87 value has been updated in BERKELMAN 91 to use same assumptions as
noted for BORTOLETTO 92.

T3ALAM 94 reports [B(BO — D~ xt) x B(DT — K atxT) = 0.000265 +
0.000032 + 0.000023. We divide by our best value B(DT — K xtzxT) =
(8.8 + 0.6) x 10~2. Our first error is their experiment’s error and our second error
is the systematic error from using our best value. Assumes equal production of BT and
BO at the T(4S).
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F(D~p%)/Tiotal Fo/T
VALUE EVTS DOCUMENT ID TECN COMMENT
0.00800.0014 OUR AVERAGE

0.0080+0.0013 +-9360 79 T4 ALAM 94 CLE2 ete™ — T(4S)
0.009 -£0.005 =+0.003 9 /P ALBRECHT 90 ARG ete™ — T(45)

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

0.022 £0.012 40.009 6 (PALBRECHT 88Kk ARG eTe™ — T(4S5)

T4 ALAM 94 reports [B(BO — D~ pt) x B(DT — K~ xtaT)] = 0.000704 +
0.000096 + 0.000070. We divide by our best value B(DT — K ztat) =
(8.8 £ 0.6) x 10~2. Our first error is their experiment’s error and our second error
is the systematic error from using our best value. Assumes equal production of BT and
BO at the T(4S).

75 ALBRECHT 88K assumes BYBO:B1 B~ production ratio is 45:55. Superseded by AL-
BRECHT 90J which assumes 50:50.

(D~ K*(892)*) /Ttotal M0/T
VALUE DOCUMENT ID TECN COMMENT
(3.7+£1.5+1.0) x 10—4 76 MAHAPATRA 02 CLE2 ete™ — 7(45)

76 Assumes equal production of BT and BY at the T(4S).

M(D~wnt)/Tiotal Ma/r
VALUE DOCUMENT ID TECN COMMENT
0.0028--0.0005 - 0.0004 7T ALEXANDER 01B CLE2 ete™ — 7(45)

77 Assumes equal production of Bt and BO at the T(4S). The signal is consistent with
all observed wr ™ having proceeded through the p’+ resonance at mass 1349 + 251'12

MeV and width 547 + 86172 MeV.,

r(D_ K+)/rtotal I-12/r
VALUE DOCUMENT ID TECN COMMENT
(2.04+0.50+0.27) x 10—4 78 ABE 01l BELL eTe™ — T(45)

78 ABE 011 reports B(B9 — D~ K1)/B(BY — D~ )= 0.068 & 0.015 + 0.007. We

multiply by our best value B(B0 — D™ 77"'): (3.0 + 0.4) x 10~3. Our first error
is their experiment'’s error and the second error is systematic error from using our best

value.
I'(D= K+7°)/rtotal M3/l
VALUE (units 1074) CL% DOCUMENT ID TECN COMMENT
<3.1 90 7T9DRUTSKOY 02 BELL ete™ — T(4S) |
79 Assumes equal production of Bt and B0 at the T(4S). I
(D~ K*+K*(892)°) /T iotal 1a/T
VALUE (units 1074) DOCUMENT ID TECN COMMENT
8.8+1.1+15 80 DRUTSKOY 02 BELL ete™ — T(4S) |
80 Assumes equal production of Bt and B0 at the T(4S). I
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I'1D°7r+7r‘)/l't°ta| I'15/r
VALUE (units 10_4) CL% EVTS DOCUMENT ID TECN COMMENT
8.0+ 0.6+15 8182 SATPATHY 03 BELL ete™ — 7(4S) |

e o o We do not use the following data for averages, fits, limits, etc. @ o o
< 16 90 81 ALAM 94 CLE2 eTe™ — T(4S)
< 70 90 83 BORTOLETT092 CLEO ete™ — 7(45)
<340 90 84 BEBEK 87 CLEO ete™ — T(4S)

700 +500 5 S5BEHRENDS 83 CLEO ete™ — T(45)

81 Assumes equal production of Bt and B0 at the T(4S).

82 No assumption about the intermediate mechanism is made in the analysis.

83BORTOLETTO 92 assumes equal production of BT and BO at the T(4S) and uses
Mark Il branching fractions for the D. The product branching fraction into D8(2340)7r
followed by D3(2340) — DY7 is < 0.0001 at 90% CL and into D3(2460) followed by
D3(2460) — DO is < 0.0004 at 90% CL.

84 BEBEK 87 assume the T(4S) decays 43% to BY9BO. We rescale to 50%. B(D0 —
K=at)=(42+04+04)%and B(DO - K~ xtztz—)=(9.1+08=+08)%

were used.
85 Corrected by us using assumptions: B(D0 — K~ xT) = (0.042 + 0.006)

and B(7(4S) — BOBO) = 50%. The product branching ratio is B(BY —
DOt x7)B(DY — Kt 7—) = (0.39 + 0.26) x 10~ 2.

r(D*(2010)~ 7+) /Teotal M6/T
VALUE EVTS DOCUMENT ID TECN COMMENT
0.00276+0.00021 OUR AVERAGE

0.00281 +0.00024 +0.00005 86 BRANDENB... 98 CLE2 ete™ — T(4S5)
0.0026 +0.0003 +£0.0004 82 87 ALAM 94 CLE2 eTe™ — T(4S)
0.00337-0.00096 - 0.00002 88 BORTOLETT092 CLEO ete™ — T(4S5)
0.00236+0.00088£0.00002 12 89 ALBRECHT 90 ARG eTe™ — T(4S)
0.00236 7905120 +0.00002 5 90 BEBEK 87 CLEO ete™ — T(45)
e o o We do not use the following data for averages, fits, limits, etc. @ o o

0.010 +0.004 -0.001 8 91 AKERS 94) OPAL eTe™ — Z
0.0027 40.0014 +0.0010 5 92ALBRECHT 87C ARG etTe™ — T(4S5)
0.0035 +0.002 -£0.002 93 ALBRECHT 86F ARG ete™ — T(45)
0.017 +0.005 -£0.005 41 94GILES 84 CLEO ete™ — 7(45)

86 BRANDENBURG 98 assume equal production of BT and BO at T(4S) and use the D*
reconstruction technique. The first error is their experiment'’s error and the second error

is the systematic error from the PDG 96 value of B(D* — D).

87 ALAM 94 assume equal production of BT and BY at the T(4S) and use the CLEO I
B(D*(2010)t — DOxt) and absolute B(D? — K~ ) and the PDG 1992 B(DY —
K= xt70)/B(D0 - K= #t)and B(D? - K~ #xtxt77)/B(D0 — K—=t).

88 BORTOLETTO 92 reports 0.0040 == 0.0010 & 0.0007 for B(D*(2010)T — DO7xt) =
0.57 + 0.06. We rescale to our best value B(D*(2010)t — DOxt) = (67.7 + 0.5) x
10~2. Our first error is their experiment’s error and our second error is the systematic

error from using our best value. Assumes equal production of Bt and BY at the T(4S)
and uses Mark Il branching fractions for the D.

89 ALBRECHT 90J reports 0.0028 + 0.0009 = 0.0006 for B(D*(2010)* — DOxt) =
0.57 + 0.06. We rescale to our best value B(D*(2010)t — DOxt) = (67.7 + 0.5) x
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10~2. Our first error is their experiment’s error and our second error is the systematic

error from using our best value. Assumes equal production of BT and BY at the T(4S)
and uses Mark Ill branching fractions for the D.

90 +0.0015+-0.0010 * + 0+ _
BEBEK 87 reports 0.0028 * 5"5015 90006 for B(D*(2010)T — D¥#xT) = 0.57 +

0.06. We rescale to our best value B(D*(2010)T — DOzxt) = (67.7 + 0.5) x 10~ 2.
Our first error is their experiment’s error and our second error is the systematic error
from using our best value. Updated in BERKELMAN 91 to use same assumptions as
noted for BORTOLETTO 92 and ALBRECHT 90..

91 Assumes B(Z — bb) = 0.217 and 38% B production fraction.

92 ALBRECHT 87C use PDG 86 branching ratios for D and D*(2010) and assume
B(T(4S) — Bt B™) = 55% and B(7(4S) — BOBO) = 45%. Superseded by AL-
BRECHT 90J.

93 ALBRECHT 86F uses pseudomass that is independent of DO and DT branching ratios.

94 Assumes B(D*(2010) T — DO7T+) = 0.60 7998 Assumes B(7(4S) — BOEO) =

—0.15°
0.40 £ 0.02 Does not depend on D branching ratios.
I'(D‘ 7r+1r+7r_)/rtota| I'17/r
VALUE DOCUMENT ID TECN COMMENT
0.0080:0.0021 +0.0014 95 BORTOLETT092 CLEO ete™ — 7(45)

95BORTOLETTO 92 assumes equal production of BT and BO at the T(4S) and uses
Mark Il branching fractions for the D.

F((D~#tatx~) nonresonant) /Tioal Mg/l
VALUE DOCUMENT ID TECN COMMENT
0.0039+0.0014 +0.0013 96 BORTOLETT092 CLEO ete™ — T(4S5)

96 BORTOLETTO 92 assumes equal production of BT and BO at the T(4S) and uses
Mark Il branching fractions for the D.

F(D~ 7 p%) /Teotal Mo/l
VALUE DOCUMENT ID TECN COMMENT
0.0011+0.0009 +0.0004 97 BORTOLETT092 CLEO ete™ — T(45)

97BORTOLETTO 92 assumes equal production of BT and BO at the T(4S) and uses
Mark Il branching fractions for the D.

(D~ a;(1260) %) /Teotal F20/T
VALUE DOCUMENT ID TECN COMMENT
0.0060+0.0022+0.0024 98 BORTOLETT092 CLEO ete™ — T(4S)

98 BORTOLETTO 92 assumes equal production of BT and BO at the T(4S) and uses
Mark Il branching fractions for the D.

I(D*(2010)~ m+ 70) /Teotal Moy /T
VALUE EVTS DOCUMENT ID TECN COMMENT
0.0152+0.0052+0.0001 51 99 ALBRECHT 90J ARG ete™ — 7(45)

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

0.015 £0.008 40.008 8 100 ALBRECHT 87C ARG etTe™ — T(4S5)
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99 ALBRECHT 90J reports 0.018 & 0.004 + 0.005 for B(D*(2010)" — DOxt) =057 +

0.06. We rescale to our best value B(D*(2010)T — DOzxt) = (67.7 4+ 0.5) x 10~ 2.
Our first error is their experiment’s error and our second error is the systematic error

from using our best value. Assumes equal production of BT and BY at the T(4S) and
uses Mark Il branching fractions for the D.

100 ALBRECHT 87C use PDG 86 branching ratios for D and D*(2010) and assume
B(T(4S) — Bt B™) =55% and B(7(4S) — BO9BO) = 45%. Superseded by AL-

BRECHT 90J.
r(D*(2010)~ p*) /Trotal M2/
VALUE EVTS DOCUMENT ID TECN COMMENT
0.0073 +0.0015 OUR AVERAGE
0.0074 +0.0010 +0.0014  7601,102 A AMm 94 CLE2 eTe™ — T(4S)
0.0160 +0.0113 =£0.0001 103 BORTOLETT092 CLEO ete™ — T7(45)

0.0058940.003524-0.00004 19 104 AlBRECHT 90J ARG eTe™ — T(4S)
e o o We do not use the following data for averages, fits, limits, etc. @ o o

0081 +0020 TO9593 19 105CHEN 85 CLEO ete™ — T(4S)

101 ALAM 94 assume equal production of BT and BO at the T(4S) and use the CLEO I
B(D*(2010)t — DO7xt) and absolute B(D? — K~ ) and the PDG 1992 B(DY —
K= xt70)/B(D0 - K= 7t)and B(D? - K~ #xtxt77)/B(D0 — K—=t).

102 This decay is nearly completely longitudinally polarized, j /I = (93 + 5 + 5)%, as
expected from the factorization hypothesis (ROSNER 90). The nonresonant t a0
contribution under the pT is less than 9% at 90% CL.

103 BORTOLETTO 92 reports 0.019 + 0.008 + 0.011 for B(D*(2010)t — DOzxt) =
0.57 4 0.06. We rescale to our best value B(D*(2010)1T — DO 7)) = (67.7 + 0.5) x
10~2. Our first error is their experiment’s error and our second error is the systematic

error from using our best value. Assumes equal production of BT and BO at the T(4S)
and uses Mark Il branching fractions for the D.

104 ALBRECHT 90J reports 0.007 & 0.003 + 0.003 for B(D*(2010)" — DOxt) =0.57 +

0.06. We rescale to our best value B(D*(2010)T — DOzxt) = (67.7 + 0.5) x 10~ 2.
Our first error is their experiment’s error and our second error is the systematic error

from using our best value. Assumes equal production of BT and BY at the T(4S) and
uses Mark Ill branching fractions for the D.

105 yses B(D* — DO 7)) =0.6 4+ 0.15 and B(T(4S) — BOEO) = 0.4. Does not depend
on D branching ratios.

I'(D*(2010)_ K "‘) [Ttotal M3/l
VALUE DOCUMENT ID TECN COMMENT
(2.04+0.44+0.16) x 10~4 106 Apg 01l BELL ete™ — 7(45)

106 ABE 011 reports B(B? — D*(2010)~ k1)/B(BY — D*(2010)~ = 1)= 0.074 +
0.015 £ 0.006. We multiply by our best value B(B0 — D*(2010)~ 7« T)= (2.76 +

0.21) x 10—3. Our first error is their experiment's error and the second error is system-
atic error from using our best value.

I (D*(2010)~ K*(892)*) /Tiotal l24/T
VALUE DOCUMENT ID TECN COMMENT
(3.8+£1.3+0.8) x 10—4 107 MAHAPATRA 02 CLE2 ete™ — 7(45)

107 Assumes equal production of Bt and BO at the T(4S) and an unpolarized final state.
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I(D*(2010)~ K* K°) /Ttotal r2s/T
VALUE (units 10_4) CL% DOCUMENT ID TECN COMMENT
<47 90  108pDRUTSKOY 02 BELL ete™ — T(4S) |
108 Assumes equal production of BT and BO at the T(4S). I
I (D*(2010)~ K+ K*(892)°) /T total M6/
VALUE (units 10_4) DOCUMENT ID TECN COMMENT
12.9+2.2+25 109 DRUTSKOY 02 BELL ete™ — T(4S) |
109 Assumes equal production of BT and BO at the T(4S). I
I(D*(2010)~ 7+ 7+ 77) /Teotal r27/T
VALUE CL% EVTS DOCUMENT ID TECN COMMENT
0.0076+0.0018 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram
below.
0.0063-0.0010+0.0011 4910,111 A AM 94 CLE2 eTe —
T(4S)
0.013440.0036 - 0.0001 112 BORTOLETTO92 CLEO eTe™ —
T(4S)
0.010140.0041 +0.0001 26 113 ALBRECHT 90J ARG ete  —
T(45)
o o ¢ We do not use the following data for averages, fits, limits, etc. @ o o
0.033 4+0.009 +0.016 27 114 AlBRECHT 87C ARG ete  —
T(4S)
<0.042 90 115 BeBEK 87 CLEO eTe  —
T(4S)

110 ALAM 94 assume equal production of BT and BO at the 7'(45) and use the CLEQII
B(D*(2010)t — DY x1) and absolute B(D® — K~ 71) and the PDG 1992 B(DY —
K= xtz0)/B(D0 - K—7t)and B(D? - K—#xtxtx7)/B(D0 - K—=t).

111 The three pion mass is required to be between 1.0 and 1.6 GeV consistent with an a;
meson. (If this channel is dominated by aii_, the branching ratio for D*— af_ is twice
that for D*~n Tt 7))

112BORTOLETTO 92 reports 0.0159 = 0.0028 & 0.0037 for B(D*(2010)T — DO7xt) =
0.57 + 0.06. We rescale to our best value B(D*(2010)t — DOxt) = (67.7 + 0.5) x
10~2. Our first error is their experiment’s error and our second error is the systematic
error from using our best value. Assumes equal production of BT and BO at the T(4S)
and uses Mark Il branching fractions for the D.

113 ALBRECHT 90J reports 0.012 & 0.003 + 0.004 for B(D*(2010) " — DOxt) =057 +
0.06. We rescale to our best value B(D*(2010)T — DOzxt) = (67.7 4+ 0.5) x 10~ 2.
Our first error is their experiment’s error and our second error is the systematic error
from using our best value. Assumes equal production of BT and BY at the T(4S) and
uses Mark Il branching fractions for the D.

114 ALBRECHT 87C use PDG 86 branching ratios for D and D*(2010) and assume
B(T(4S) — Bt B™) = 55% and B(7(4S) — BOBO) = 45%. Superseded by AL-
BRECHT 90J.

115BEBEK 87 value has been updated in BERKELMAN 91 to use same assumptions as
noted for BORTOLETTO 92.

HTTP://PDG.LBL.GOV Page 20 Created: 8/6/2003 16:10



Citation: K. Hagiwara et al. (Particle Data Group), Phys. Rev. D 66, 010001 (2002) and 2003 partial update for edition 2004 (URL: http://pdg.Ibl.gov)

WEIGHTED AVERAGE
0.0076+0.0018 (Error scaled by 1.4)

’

2

X

N ALAM 94 CLE2 0.8
~~~~~ BORTOLETTO 92 CLEO 25

—_— ALBRECHT  90J ARG 0.4
3.7

(Confidence Level = 0.160)
| | | [ J
0 0.005 0.01 0.015 0.02 0.025 0.03

r(D*(2010) " 7wt 7t 77 ) Migpal

((D*(2010)~ «* «* 7~ ) nonresonant) /Myqtal g/l
VALUE DOCUMENT ID TECN COMMENT
0.0000+0.0019+0.0016 116 BORTOLETT092 CLEO ete™ — T(4S)

116 BORTOLETTO 92 assumes equal production of BT and BO at the T(4S) and uses
Mark 11l branching fractions for the D and D*(2010).

r(D*(2010)~ 7+ p°) /Meotal l29/T
VALUE DOCUMENT ID TECN COMMENT
0.00573+0.003174+0.00004 117 BORTOLETTO92 CLEO ete™ — 7(4S)

117 BORTOLETTO 92 reports 0.0068 = 0.0032 & 0.0021 for B(D*(2010)T — DO7xt) =
0.57 + 0.06. We rescale to our best value B(D*(2010)t — DOxt) = (67.7 + 0.5) x
10~2. Our first error is their experiment’s error and our second error is the systematic

error from using our best value. Assumes equal production of Bt and BY at the T(4S)
and uses Mark Il branching fractions for the D.

I'(D*(2010)_ 31(1260)"') [Ttotal M3/l
VALUE DOCUMENT ID TECN COMMENT
0.0130+0.0027 OUR AVERAGE

0.012640.002040.0022 118,119 Aj Am 94 CLE2 eTe™ — T(45)
0.0152:0.00704-0.0001 120 BORTOLETTO92 CLEO ete™ — T(45)

118 ALAM 94 value is twice their [(D*(2010)~ w+ wt 77)/Fopq value based on their
observation that the three pions are dominantly in the a;(1260) mass range 1.0 to 1.6
GeV.

119 ALAM 94 assume equal production of BT and B0 at the 7'(45) and use the CLEQII

B(D*(2010)T — DO#1) and absolute B(D? — K~ #1) and the PDG 1992 B(DY —
K= xtz0)/B(D0 - K= 7t)and B(D? - K~ 7t xt77)/B(D0 — K—#t).
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120 BORTOLETTO 92 reports 0.018 + 0.006 + 0.006 for B(D*(2010)T — DO7xt) =
0.57 + 0.06. We rescale to our best value B(D*(2010)t — DOxt) = (67.7 + 0.5) x
10~2. Our first error is their experiment’s error and our second error is the systematic

error from using our best value. Assumes equal production of Bt and BY at the T(4S)
and uses Mark Il branching fractions for the D.

r(D*(2010)~ n+ ot o~ m0) /Tiotal 3/l
VALUE EVTS DOCUMENT ID TECN COMMENT
0.0176+0.0027 OUR AVERAGE

0.017240.0014 +0.0024 121 ALEXANDER 01B CLE2 ete™ — T(4S5)
0.0345+0.0181 40.0003 28 122 ALBRECHT 90J ARG ete™ — 7(45)

121 Assumes equal production of Bt and BO at the T(4S). The signal is consistent with
all observed wr ™ having proceeded through the p/+ resonance at mass 1349 + 251'1(5)

MeV and width 547 £ 86172 MeV.

122 ALBRECHT 90J reports 0.041 & 0.015 + 0.016 for B(D*(2010) " — DOxt) = 0.57 +

0.06. We rescale to our best value B(D*(2010)T — DOzxt) = (67.7 + 0.5) x 10~ 2.
Our first error is their experiment’s error and our second error is the systematic error

from using our best value. Assumes equal production of BT and BY at the T(4S) and
uses Mark Ill branching fractions for the D.

I(D*(2010)~ ppt) /Trotal M3/l
VALUE (units 10_4) DOCUMENT ID TECN COMMENT
65713+10 123 ANDERSON 01 CLE2 ete™ — T(45)

123 Assumes equal production of BT and BO at the T(4S).

I'(D*(2010)— pﬁ) /I'tota| I'34/r
VALUE (units 10_4) DOCUMENT ID TECN COMMENT
145138127 124 ANDERSON 01 CLE2 ete™ — T(4S)

124 Assumes equal production of BT and B0 at the T(4S).

I (D*(2010)~ wnt) /Teotal M3s/T
VALUE DOCUMENT ID TECN COMMENT
0.0029--0.0003 0.0004 125 ALEXANDER 01B CLE2 ete™ — T7(45)

125 Assumes equal production of Bt and BO at the T(4S). The signal is consistent with
all observed wr ™ having proceeded through the p’+ resonance at mass 1349 + 251'12

MeV and width 547 + 86172 MeV.

I'(ﬁ;(2460)_ 1r+) /Ttotal 36/l
VALUE CL% DOCUMENT ID TECN COMMENT
<0.0022 90 126 aLAM 94 CLE2 eTe™ — T(4S)

126 ALAM 94 assumes equal production of BT and BV at the T(4S) and use the CLEOII
absolute B(DY — K~ 1) and B(D}(2460)+ — DO7+) = 30%.
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I(D5(2460) p*) /Ttotal l3z7/T
VALUE CL% DOCUMENT ID TECN COMMENT
<0.0049 90 127 aLAM 94 CLE2 eTe™ — T(45)

127 ALAM 94 assumesequal production of Bt and BO at the T(4S) and use the CLEO I
absolute B(DY — K~ 1) and B(D}(2460)" — DO7+) = 30%.

F(D~D%)/[Teotal l3g/T
VALUE CL% DOCUMENT ID TECN COMMENT

<9.4 x 104 90 128 |pELES 00 CLE2 ete™ — T(45)

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

<5.9%x 1073 90 BARATE 98Q ALEP ete™ — Z

<1.2x 1073 90 ASNER 97 CLE2 ete™ — T(45)

128 Assumes equal production of Bt and BO at the T(4S).

F(D~ D7) /Teotal 39/l
VALUE EVTS DOCUMENT ID TECN COMMENT
0.0080+0.0030 OUR AVERAGE

0.00840.0030 T 5020 129 GIBAUT 96 CLE2 ete™ — T(45)
0.013 +0.011 +0.003 130 ALBRECHT 926 ARG ete™ — T(45)
0.007 +0.004 =+0.002 131 BORTOLETTO92 CLEO ete™ — T(45)

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

0.012 +0.007 3 132BORTOLETTO9 CLEO etTe™ — T(4S)

129 GIBAUT 96 reports 0.0087 + 0.0024 + 0.0020 for B(DY — ¢ +) = 0.035. We rescale
to our best value B(D:— — ¢nt) = (3.6 £ 0.9) x 10~2. Our first error is their
experiment's error and our second error is the systematic error from using our best value.

130 ALBRECHT 926 reports 0.017 % 0.013 & 0.006 for B(D] — ¢nt) = 0.027. We
rescale to our best value B(D:’ — ¢7T) = (3.6 +0.9) x 10~2. Our first error is their
experiment's error and our second error is the systematic error from using our best value.
Assumes PDG 1990 DT branching ratios, e.g., B(DT — K~ aT7zT) = 7.7 £ 1.0%.

131 BORTOLETTO 92 reports 0.0080 = 0.0045 = 0.0030 for B(D] — ¢nT) = 0.030 &
0.011. We rescale to our best value B(D:_ — ¢mT) = (3.6 £ 0.9) x 1072, Our first
error is their experiment'’s error and our second error is the systematic error from using

our best value. Assumes equal production of BT and BY at the T (4S) and uses Mark 11
branching fractions for the D.

132BORTOLETTO 90 assume B(Dg — ¢7r+) = 2%. Superseded by BORTOLETTO 92.

I (D*(2010)~ D) /Total l40/T
VALUE EVTS DOCUMENT ID TECN COMMENT
0.0111+0.0033 OUR AVERAGE

0.0110+0.0021 +-9926 133 AHMED 00B CLE2 ete™ — T(4S)

0.010 -£0.008 =0.003 134 ALBRECHT 926 ARG ete™ — T(45)

0.013 +0.008 +0.003 135 BORTOLETT092 CLEO ete™ — T(45)

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

0.0090 +0.0027 4 0.0022 136 GIBAUT 96 CLE2 Repl. by AHMED 008
0.024 +0.014 3 137 BORTOLETTO90 CLEO ete™ — T(4S5)
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133 AHMED 008 reports 0.0110 + 0.0018 = 0.0011 for B(Dj — ¢nT) = 0.036. We

rescale to our best value B(D;" — ¢nT)=(3.6£0.9)x 102, Qur first error is their
experiment’s error and our second error is the systematic error from using our best value.

134 ALBRECHT 92G reports 0.014 + 0.010 + 0.003 for B(D;" — ¢nT) = 0.027. We

rescale to our best value B(D: — ¢ T) = (3.6 £0.9) x 10~2. Our first error is their
experiment's error and our second error is the systematic error from using our best value.
Assumes PDG 1990 DT and D*(2010)T branching ratios, e.g., B(D? — K~ 7 1) =
3.71 £ 0.25%, B(DT — K~ 7xtxt) =71+ 1.0%, and B(D*(2010)" — DO =)
= 55 + 4%.

135BORTOLETTO 92 reports 0.016 =+ 0.009 + 0.006 for B(Dj — ¢nT)=0.030+0.011.
We rescale to our best value B(D:‘ — ¢nt) = (3.6 £ 0.9) x 10~2. Our first error
is their experiment’s error and our second error is the systematic error from using our
best value. Assumes equal production of BT and BO at the T (4S) and uses Mark Il
branching fractions for the D and D*(2010).

136 GIBAUT 96 reports 0.0093 & 0.0023 = 0.0016 for B(D] — ¢7r+) = 0.035. We rescale
to our best value B(D:_ — ¢rt) = (3.6 £ 0.9) x 10~2. Our first error is their

experiment's error and our second error is the systematic error from using our best value.

137 BORTOLETTO 90 assume B(Dg — ¢7 1) = 2%. Superseded by BORTOLETTO 92.

(D~ D;*)/Teotal Fa1/T
VALUE DOCUMENT ID TECN COMMENT

0.010+:0.005 OUR AVERAGE

0.010+0.004 +0.002 138 GIBAUT 96 CLE2 eTe™ — 7(4S)
0.020:0.014 +0.005 139 ALBRECHT 926 ARG et e™ — T(45)

138 GIBAUT 96 reports 0.0100 + 0.0035 + 0.0022 for B(DY — ¢7+) = 0.035. We rescale
to our best value B(D:_ — ¢nt) = (3.6 + 0.9) x 10~2. Our first error is their

experiment's error and our second error is the systematic error from using our best value.
139 ALBRECHT 926 reports 0.027 & 0.017 & 0.009 for B(D] — ¢nt) = 0.027. We
rescale to our best value B(D:’ — ¢7rt) = (3.6 £0.9) x 10~2. Our first error is their

experiment’s error and our second error is the systematic error from using our best value.
Assumes PDG 1990 DV branching ratios, e.g., B(DT — K~ ataxt) =77 £+ 1.0%.

[F(D*(2010)~ D}) + I (D*(2010)~ D**)] /Ttotal (Fa0+T42)/T
VALUE (units 10_2) EVTS DOCUMENT ID TECN COMMENT
41+1.14+1.0 22 140 BORTOLETTO90 CLEO ete™ — T7(45)

140 BORTOLETTO 90 reports 7.5 & 2.0 for B(D:— — ¢mT) = 0.02. We rescale to our

best value B(D;’_ — ¢7T) = (3.6 +0.9) x 10~2. Our first error is their experiment's
error and our second error is the systematic error from using our best value.

r(D*(2010)~ D:*) /Fiotal Faz/T
VALUE DOCUMENT ID TECN COMMENT

0.018+:0.006 OUR AVERAGE

0.018+0.004 +0.004 141 AHMED 008 CLE2 eTe™ — T(4S)
0.019-0.011+0.005 142 ALBRECHT 926 ARG ete™ — T(45)

e o o We do not use the following data for averages, fits, limits, etc. @ o o
0.020+0.0064-0.005 143 giBAUT 96 CLE2 Repl. by AHMED 008
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141 AHMED 008 reports 0.0182 + 0.0037 = 0.0025 for B(D;_" — ¢nT) = 0.036. We

rescale to our best value B(D;" — ¢nT)=(3.6£0.9)x 102, Qur first error is their
experiment’s error and our second error is the systematic error from using our best value.
142 ALBRECHT 926 reports 0.026 + 0.014 + 0.006 for B(D;" — ¢nT) = 0.027. We

rescale to our best value B(D: — ¢ T) = (3.6 £0.9) x 10~2. Our first error is their
experiment's error and our second error is the systematic error from using our best value.
Assumes PDG 1990 DT and D*(2010)T branching ratios, e.g., B(D? — K~ 7 1) =
3.71 £ 0.25%, B(DT — K~ 7xtxt) =71+ 1.0%, and B(D*(2010)" — DO =)
=55 + 4%.

143 GIBAUT 96 reports 0.0203 4 0.0050 = 0.0036 for B(D — ¢ ) = 0.035. We rescale

to our best value B(Dj — ¢nT) = (3.6 £ 0.9) x 10~2. Our first error is their
experiment's error and our second error is the systematic error from using our best value.

+ . —
I'(Ds T )/rtotal a3/l
VALUE (units 1076) CL% DOCUMENT ID TECN COMMENT
27410 OUR AVERAGE
31.111.1‘;- 144 AUBERT 03D BABR eTe™ — 7(4S) I
24. 71116, 145 KROKOVNY 02 BELL eTe™ — T(4S) I
o e o We do not use the following data for averages, fits, limits, etc. @ o o
< 280 90 140 ALEXANDER 938 CLE2 ete™ — 7(45)
<1300 90 147 BORTOLETTO90 CLEO ete™ — 7(4S)

144 AUBERT 03D reports [B(B® — D 77) x B(D} — ¢n1)] =1.13 £0.33 £ 0.21. |

We divide by our best value B(D:— — ¢nt) = (3.6 £0.9) x 10~2. Our first error is

their experiment’s error and our second error is the systematic error from using our best
value.

145 KROKOVNY 02 reports [B(B® — D n~) x B(D} — ¢nt)] =0.867 030 +0.11.

We divide by our best value B(D:— — ¢mT) = (3.6 £ 0.9) x 1072, Our first error is

their experiment’s error and our second error is the systematic error from using our best
value.
146 ALEXANDER 938 reports < 270 for B(D} — ¢7+) = 0.037. We rescale to our best

value B(D] — ¢nT) = 0.036.
147 BORTOLETTO 90 assume B(Dg — ¢ 1) = 2%.

[F(DF7=) + T (D7 K*)]/Ttotal (Fa3+Ta9)/T
VALUE CL% DOCUMENT ID TECN COMMENT
<0.0013 90 148 ALBRECHT 93 ARG eTe™ — T(4S)

148 ALBRECHT 93E reports < 1.7 x 1073 for B(D] — ¢x+) = 0.027. We rescale to our
best value B(D:’ — ¢nt) =0.036.

*+, _—
I'(Ds ™ )/rtotal aa/T
VALUE (units 10_5) CL% DOCUMENT ID TECN COMMENT
<41 90 AUBERT 030 BABR ete™ — T(45) |
e o o We do not use the following data for averages, fits, limits, etc. @ o o
<50 00 149 ALEXANDER 938 CLE2 ete™ — 7(4S)