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ρ(1450) IG (JPC ) = 1+(1 −−)

See our mini-review under the ρ(1700).

ρ(1450) MASSρ(1450) MASSρ(1450) MASSρ(1450) MASS

VALUE (MeV) DOCUMENT ID

1465±25 OUR ESTIMATE1465±25 OUR ESTIMATE1465±25 OUR ESTIMATE1465±25 OUR ESTIMATE This is only an educated guess; the error given is larger than
the error on the average of the published values.

ηρ0 MODEηρ0 MODEηρ0 MODEηρ0 MODE
VALUE (MeV) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
1497±14 1 AKHMETSHIN 01B CMD2 e+ e− → ηγ

1421±15 2 AKHMETSHIN 00D CMD2 e+ e− → ηπ+π−
1470±20 ANTONELLI 88 DM2 e+ e− → ηπ+π−
1446±10 FUKUI 88 SPEC 8.95 π− p → ηπ+π− n

1Using the data of AKHMETSHIN 01B on e+ e− → ηγ, AKHMETSHIN 00D and

ANTONELLI 88 on e+ e− → ηπ+ π−.
2 Using the data of ANTONELLI 88, DOLINSKY 91, and AKHMETSHIN 00D. The energy-
independent width of the ρ(1450) and ρ(1700) mesons assumed.

ωπ MODEωπ MODEωπ MODEωπ MODE
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
1582±17±25 2382 3 AKHMETSHIN 03B CMD2 e+ e → π0 π0γ

1349±25+10
− 5 341 4 ALEXANDER 01B CLE2 B → D (∗) ωπ−

1523±10 5 EDWARDS 00A CLE2 τ− → ωπ− ντ
1463±25 6 CLEGG 94 RVUE

1250 7 ASTON 80C OMEG 20–70 γ p → ωπ0 p

1290±40 7 BARBER 80C SPEC 3–5 γ p → ωπ0p

3Using the data of AKHMETSHIN 03B and BISELLO 91B assuming the ωπ0 and π+π−
mass dependence of the total width. ρ(1700) mass and width fixed at 1700 MeV and
240 MeV, respectively.

4Using Breit-Wigner parameterization of the ρ(1450) and assuming the ωπ− mass de-
pendence for the total width.

5Mass-independent width parameterization. ρ(1700) mass and width fixed at 1700 MeV
and 235 MeV respectively.

6Using data from BISELLO 91B, DOLINSKY 86 and ALBRECHT 87L.
7Not separated from b1(1235), not pure JP = 1− effect.

4π MODE4π MODE4π MODE4π MODE
VALUE (MeV) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
1435±40 ABELE 01B CBAR 0.0 pn → 2π− 2π0 π+

1350±50 ACHASOV 97 RVUE e+ e− → 2(π+π−)

1449± 4 8 ARMSTRONG 89E OMEG 300 pp → pp2(π+π−)

8Not clear whether this observation has I=1 or 0.
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ππ MODEππ MODEππ MODEππ MODE
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
1328 ±15 9 SCHAEL 05C ALEP τ− → π−π0 ντ
1406 ±15 87k 10,11 ANDERSON 00A CLE2 τ− → π−π0 ντ

∼ 1368 12 ABELE 99C CBAR 0.0 pd → π+π−π− p

1348 ±33 BERTIN 98 OBLX 0.05–0.405 np → π+π+π−
1411 ±14 13 ABELE 97 CBAR pn → π−π0π0

1370 +90
−70 ACHASOV 97 RVUE e+ e− → π+π−

1359 ±40 11 BERTIN 97C OBLX 0.0 pp → π+π−π0

1282 ±37 BERTIN 97D OBLX 0.05 pp → 2π+2π−
1424 ±25 BISELLO 89 DM2 e+ e− → π+π−
1265.5±75.3 DUBNICKA 89 RVUE e+ e− → π+π−
1292 ±17 14 KURDADZE 83 OLYA 0.64–1.4 e+ e− → π+π−
9 From the combined fit of the τ− data from ANDERSON 00A and SCHAEL 05C and
e+ e− data from the compilation of BARKOV 85, AKHMETSHIN 04, and ALOISIO 05.
ρ(1700) mass and width fixed at 1713 MeV and 235 MeV, respectively. Supersedes
BARATE 97M.

10 From the GOUNARIS 68 parametrization of the pion form factor.
11 ρ(1700) mass and width fixed at 1700 MeV and 235 MeV, respectively.
12 ρ(1700) mass and width fixed at 1780 MeV and 275 MeV respectively.
13T-matrix pole.
14Using for ρ(1700) mass and width 1600 ± 20 and 300 ± 10 MeV respectively.

K K MODEK K MODEK K MODEK K MODE
VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
1422.8±6.5 27k 15 ABELE 99D CBAR ± 0.0 pp → K+K−π0

15K-matrix pole. Isospin not determined, could be ω(1420).

K K∗(892) + c.c. MODEK K∗(892) + c.c. MODEK K∗(892) + c.c. MODEK K∗(892) + c.c. MODE
VALUE (MeV) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
1505±19±7 AUBERT 08S BABR 10.6 e+ e− → K K∗(892)γ

ρ(1450) WIDTHρ(1450) WIDTHρ(1450) WIDTHρ(1450) WIDTH

VALUE (MeV) DOCUMENT ID

400±60 OUR ESTIMATE400±60 OUR ESTIMATE400±60 OUR ESTIMATE400±60 OUR ESTIMATE This is only an educated guess; the error given is larger than
the error on the average of the published values.

ηρ0 MODEηρ0 MODEηρ0 MODEηρ0 MODE
VALUE (MeV) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
226±44 16 AKHMETSHIN 01B CMD2 e+ e− → ηγ

211±31 17 AKHMETSHIN 00D CMD2 e+ e− → ηπ+ π−
230±30 ANTONELLI 88 DM2 e+ e− → ηπ+ π−
60±15 FUKUI 88 SPEC 8.95 π− p → ηπ+ π− n
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16Using the data of AKHMETSHIN 01B on e+ e− → ηγ, AKHMETSHIN 00D and

ANTONELLI 88 on e+ e− → ηπ+ π−.
17Using the data of ANTONELLI 88, DOLINSKY 91, and AKHMETSHIN 00D. The energy-

independent width of the ρ(1450) and ρ(1700) mesons assumed.

ωπ MODEωπ MODEωπ MODEωπ MODE
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
429± 42±10 2382 18 AKHMETSHIN 03B CMD2 e+ e → π0 π0γ

547± 86+46
−45 341 19 ALEXANDER 01B CLE2 B → D (∗) ωπ−

400± 35 20 EDWARDS 00A CLE2 τ− → ωπ− ντ
311± 62 21 CLEGG 94 RVUE

300 22 ASTON 80C OMEG 20–70 γ p → ωπ0 p

320±100 22 BARBER 80C SPEC 3–5 γ p → ωπ0p

18Using the data of AKHMETSHIN 03B and BISELLO 91B assuming the ωπ0 and π+π−
mass dependence of the total width. ρ(1700) mass and width fixed at 1700 MeV and
240 MeV, respectively.

19Using Breit-Wigner parameterization of the ρ(1450) and assuming the ωπ− mass de-
pendence for the total width.

20Mass-independent width parameterization. ρ(1700) mass and width fixed at 1700 MeV
and 235 MeV respectively.

21Using data from BISELLO 91B, DOLINSKY 86 and ALBRECHT 87L.
22Not separated from b1(1235), not pure JP = 1− effect.

4π MODE4π MODE4π MODE4π MODE
VALUE (MeV) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
325±100 ABELE 01B CBAR 0.0 pn → 2π− 2π0π+

ππ MODEππ MODEππ MODEππ MODE
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
468±41 23 SCHAEL 05C ALEP τ− → π−π0 ντ
455±41 87k 24,25 ANDERSON 00A CLE2 τ− → π−π0 ντ

∼ 374 26 ABELE 99C CBAR 0.0 pd → π+π−π−p

275±10 BERTIN 98 OBLX 0.05–0.405 np → π+π+π−
343±20 27 ABELE 97 CBAR pn → π−π0 π0

310±40 25 BERTIN 97C OBLX 0.0 pp → π+π−π0

236±36 BERTIN 97D OBLX 0.05 pp → 2π+2π−
269±31 BISELLO 89 DM2 e+ e− → π+π−
391±70 DUBNICKA 89 RVUE e+ e− → π+π−
218±46 28 KURDADZE 83 OLYA 0.64–1.4 e+ e− → π+π−

23 From the combined fit of the τ− data from ANDERSON 00A and SCHAEL 05C and
e+ e− data from the compilation of BARKOV 85, AKHMETSHIN 04, and ALOISIO 05.
ρ(1700) mass and width fixed at 1713 MeV and 235 MeV, respectively. Supersedes
BARATE 97M.

24 From the GOUNARIS 68 parametrization of the pion form factor.
25 ρ(1700) mass and width fixed at 1700 MeV and 235 MeV, respectively.
26 ρ(1700) mass and width fixed at 1780 MeV and 275 MeV respectively.
27T-matrix pole.
28Using for ρ(1700) mass and width 1600 ± 20 and 300 ± 10 MeV respectively.
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K K MODEK K MODEK K MODEK K MODE
VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
146.5±10.5 27k 29 ABELE 99D CBAR ± 0.0 pp → K+K−π0

29K-matrix pole. Isospin not determined, could be ω(1420).

K K∗(892) + c.c. MODEK K∗(892) + c.c. MODEK K∗(892) + c.c. MODEK K∗(892) + c.c. MODE
VALUE (MeV) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
418±25±4 AUBERT 08S BABR 10.6 e+ e− → K K∗(892)γ

ρ(1450) DECAY MODESρ(1450) DECAY MODESρ(1450) DECAY MODESρ(1450) DECAY MODES

Mode Fraction (Γi /Γ)

Γ1 ππ seen

Γ2 4π seen

Γ3 ωπ
Γ4 a1(1260)π
Γ5 h1(1170)π
Γ6 π(1300)π
Γ7 ρρ
Γ8 ρ(ππ)S-wave
Γ9 e+ e− seen

Γ10 ηρ possibly seen

Γ11 a2(1320)π not seen

Γ12 K K not seen

Γ13 K K∗(892)+ c.c. possibly seen

Γ14 ηγ possibly seen

ρ(1450) Γ(i)Γ(e+ e−)/Γ(total)ρ(1450) Γ(i)Γ(e+ e−)/Γ(total)ρ(1450) Γ(i)Γ(e+e−)/Γ(total)ρ(1450) Γ(i)Γ(e+e−)/Γ(total)

Γ
(
ππ

) × Γ
(
e+ e−

)
/Γtotal Γ1Γ9/ΓΓ

(
ππ

) × Γ
(
e+ e−

)
/Γtotal Γ1Γ9/ΓΓ

(
ππ

) × Γ
(
e+ e−

)
/Γtotal Γ1Γ9/ΓΓ

(
ππ

) × Γ
(
e+ e−

)
/Γtotal Γ1Γ9/Γ

VALUE (keV) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.12 30 DIEKMAN 88 RVUE e+ e− → π+π−
0.027+0.015

−0.010
31 KURDADZE 83 OLYA 0.64–1.4 e+ e− → π+π−

Γ
(
ηρ

) × Γ
(
e+ e−

)
/Γtotal Γ10Γ9/ΓΓ

(
ηρ

) × Γ
(
e+ e−

)
/Γtotal Γ10Γ9/ΓΓ

(
ηρ

) × Γ
(
e+ e−

)
/Γtotal Γ10Γ9/ΓΓ

(
ηρ

) × Γ
(
e+ e−

)
/Γtotal Γ10Γ9/Γ

VALUE (eV) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
74±20 32 AKHMETSHIN 00D CMD2 e+ e− → ηπ+ π−
91±19 ANTONELLI 88 DM2 e+ e− → ηπ+ π−
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Γ
(
ηγ

) × Γ
(
e+ e−

)
/Γtotal Γ14Γ9/ΓΓ

(
ηγ

) × Γ
(
e+ e−

)
/Γtotal Γ14Γ9/ΓΓ

(
ηγ

) × Γ
(
e+ e−

)
/Γtotal Γ14Γ9/ΓΓ

(
ηγ

) × Γ
(
e+ e−

)
/Γtotal Γ14Γ9/Γ

VALUE (eV) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
<16.4 33 AKHMETSHIN 05 CMD2 0.60-1.38 e+ e− → ηγ

2.2±0.5±0.3 34 AKHMETSHIN 01B CMD2 e+ e− → ηγ

Γ
(
K K∗(892)+ c.c.

) × Γ
(
e+ e−

)
/Γtotal Γ13Γ9/ΓΓ

(
K K∗(892)+ c.c.

) × Γ
(
e+ e−

)
/Γtotal Γ13Γ9/ΓΓ

(
K K∗(892)+ c.c.

) × Γ
(
e+ e−

)
/Γtotal Γ13Γ9/ΓΓ

(
K K∗(892)+ c.c.

) × Γ
(
e+ e−

)
/Γtotal Γ13Γ9/Γ

VALUE (eV) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
127±15±6 AUBERT 08S BABR 10.6 e+ e− → K K∗(892)γ

30Using total width = 235 MeV.
31Using for ρ(1700) mass and width 1600 ± 20 and 300 ± 10 MeV respectively.
32Using the data of ANTONELLI 88, DOLINSKY 91, and AKHMETSHIN 00D. The energy-

independent width of the ρ(1450) and ρ(1700) mesons assumed.
33 From 2γ decay mode of η using 1465 MeV and 310 MeV for the ρ(1450) mass and

width. Recalculated by us.
34Using the data of AKHMETSHIN 01B on e+ e− → ηγ, AKHMETSHIN 00D and

ANTONELLI 88 on e+ e− → ηπ+ π−. Recalculated by us using width of 226 MeV.

ρ(1450) BRANCHING RATIOSρ(1450) BRANCHING RATIOSρ(1450) BRANCHING RATIOSρ(1450) BRANCHING RATIOS

Γ
(
ππ

)
/Γ

(
4π

)
Γ1/Γ2Γ

(
ππ

)
/Γ

(
4π

)
Γ1/Γ2Γ

(
ππ

)
/Γ

(
4π

)
Γ1/Γ2Γ

(
ππ

)
/Γ

(
4π

)
Γ1/Γ2

VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.37±0.10 35,36 ABELE 01B CBAR 0.0 pn → 5π

Γ
(
ωπ

)
/Γtotal Γ3/ΓΓ

(
ωπ

)
/Γtotal Γ3/ΓΓ

(
ωπ

)
/Γtotal Γ3/ΓΓ

(
ωπ

)
/Γtotal Γ3/Γ

VALUE DOCUMENT ID TECN

• • • We do not use the following data for averages, fits, limits, etc. • • •
∼ 0.21 CLEGG 94 RVUE

Γ
(
ππ

)
/Γ

(
ωπ

)
Γ1/Γ3Γ

(
ππ

)
/Γ

(
ωπ

)
Γ1/Γ3Γ

(
ππ

)
/Γ

(
ωπ

)
Γ1/Γ3Γ

(
ππ

)
/Γ

(
ωπ

)
Γ1/Γ3

VALUE DOCUMENT ID TECN

• • • We do not use the following data for averages, fits, limits, etc. • • •
∼ 0.32 CLEGG 94 RVUE

Γ
(
ωπ

)
/Γ

(
4π

)
Γ3/Γ2Γ

(
ωπ

)
/Γ

(
4π

)
Γ3/Γ2Γ

(
ωπ

)
/Γ

(
4π

)
Γ3/Γ2Γ

(
ωπ

)
/Γ

(
4π

)
Γ3/Γ2

VALUE DOCUMENT ID TECN

• • • We do not use the following data for averages, fits, limits, etc. • • •
<0.14 CLEGG 88 RVUE

Γ
(
a1(1260)π

)
/Γ

(
4π

)
Γ4/Γ2Γ

(
a1(1260)π

)
/Γ

(
4π

)
Γ4/Γ2Γ

(
a1(1260)π

)
/Γ

(
4π

)
Γ4/Γ2Γ

(
a1(1260)π

)
/Γ

(
4π

)
Γ4/Γ2

VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.27±0.08 35 ABELE 01B CBAR 0.0 pn → 5π
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Γ
(
h1(1170)π

)
/Γ

(
4π

)
Γ5/Γ2Γ

(
h1(1170)π

)
/Γ

(
4π

)
Γ5/Γ2Γ

(
h1(1170)π

)
/Γ

(
4π

)
Γ5/Γ2Γ

(
h1(1170)π

)
/Γ

(
4π

)
Γ5/Γ2

VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.08±0.04 35 ABELE 01B CBAR 0.0 pn → 5π

Γ
(
π(1300)π

)
/Γ

(
4π

)
Γ6/Γ2Γ

(
π(1300)π

)
/Γ

(
4π

)
Γ6/Γ2Γ

(
π(1300)π

)
/Γ

(
4π

)
Γ6/Γ2Γ

(
π(1300)π

)
/Γ

(
4π

)
Γ6/Γ2

VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.37±0.13 35 ABELE 01B CBAR 0.0 pn → 5π

Γ
(
ρρ

)
/Γ

(
4π

)
Γ7/Γ2Γ

(
ρρ

)
/Γ

(
4π

)
Γ7/Γ2Γ

(
ρρ

)
/Γ

(
4π

)
Γ7/Γ2Γ

(
ρρ

)
/Γ

(
4π

)
Γ7/Γ2

VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.11±0.05 35 ABELE 01B CBAR 0.0 pn → 5π

Γ
(
ρ(ππ)S-wave

)
/Γ

(
4π

)
Γ8/Γ2Γ

(
ρ(ππ)S-wave

)
/Γ

(
4π

)
Γ8/Γ2Γ

(
ρ(ππ)S-wave

)
/Γ

(
4π

)
Γ8/Γ2Γ

(
ρ(ππ)S-wave

)
/Γ

(
4π

)
Γ8/Γ2

VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
0.17±0.09 35 ABELE 01B CBAR 0.0 pn → 5π

Γ
(
ηρ

)
/Γtotal Γ10/ΓΓ

(
ηρ

)
/Γtotal Γ10/ΓΓ

(
ηρ

)
/Γtotal Γ10/ΓΓ

(
ηρ

)
/Γtotal Γ10/Γ

VALUE DOCUMENT ID TECN

• • • We do not use the following data for averages, fits, limits, etc. • • •
<0.04 DONNACHIE 87B RVUE

Γ
(
ηρ

)
/Γ

(
ωπ

)
Γ10/Γ3Γ

(
ηρ

)
/Γ

(
ωπ

)
Γ10/Γ3Γ

(
ηρ

)
/Γ

(
ωπ

)
Γ10/Γ3Γ

(
ηρ

)
/Γ

(
ωπ

)
Γ10/Γ3

VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
∼ 0.24 37 DONNACHIE 91 RVUE

>2 FUKUI 91 SPEC 8.95 π− p → ωπ0 n

Γ
(
a2(1320)π

)
/Γtotal Γ11/ΓΓ

(
a2(1320)π

)
/Γtotal Γ11/ΓΓ

(
a2(1320)π

)
/Γtotal Γ11/ΓΓ

(
a2(1320)π

)
/Γtotal Γ11/Γ

VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
not seen AMELIN 00 VES 37 π− p → ηπ+ π− n

Γ
(
K K

)
/Γ

(
ωπ

)
Γ12/Γ3Γ

(
K K

)
/Γ

(
ωπ

)
Γ12/Γ3Γ

(
K K

)
/Γ

(
ωπ

)
Γ12/Γ3Γ

(
K K

)
/Γ

(
ωπ

)
Γ12/Γ3

VALUE DOCUMENT ID TECN

• • • We do not use the following data for averages, fits, limits, etc. • • •
<0.08 37 DONNACHIE 91 RVUE

Γ
(
K K∗(892)+ c.c.

)
/Γtotal Γ13/ΓΓ

(
K K∗(892)+ c.c.

)
/Γtotal Γ13/ΓΓ

(
K K∗(892)+ c.c.

)
/Γtotal Γ13/ΓΓ

(
K K∗(892)+ c.c.

)
/Γtotal Γ13/Γ

VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •
possibly seen COAN 04 CLEO τ− → K−π−K+ ντ
35 ωπ not included.
36Using ABELE 97.
37Using data from BISELLO 91B, DOLINSKY 86 and ALBRECHT 87L.
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ρ(1450) REFERENCESρ(1450) REFERENCESρ(1450) REFERENCESρ(1450) REFERENCES

AUBERT 08S PR D77 092002 B. Aubert et al. (BABAR Collab.)
AKHMETSHIN 05 PL B605 26 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)
ALOISIO 05 PL B606 12 A. Aloisio et al. (KLOE Collab.)
SCHAEL 05C PRPL 421 191 S. Schael et al. (ALEPH Collab.)
AKHMETSHIN 04 PL B578 285 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)
COAN 04 PRL 92 232001 T.E. Coan et al. (CLEO Collab.)
AKHMETSHIN 03B PL B562 173 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)
ABELE 01B EPJ C21 261 A. Abele et al. (Crystal Barrel Collab.)
AKHMETSHIN 01B PL B509 217 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)
ALEXANDER 01B PR D64 092001 J.P. Alexander et al. (CLEO Collab.)
AKHMETSHIN 00D PL B489 125 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)
AMELIN 00 NP A668 83 D. Amelin et al. (VES Collab.)
ANDERSON 00A PR D61 112002 S. Anderson et al. (CLEO Collab.)
EDWARDS 00A PR D61 072003 K.W. Edwards et al. (CLEO Collab.)
ABELE 99C PL B450 275 A. Abele et al. (Crystal Barrel Collab.)
ABELE 99D PL B468 178 A. Abele et al. (Crystal Barrel Collab.)
BERTIN 98 PR D57 55 A. Bertin et al. (OBELIX Collab.)
ABELE 97 PL B391 191 A. Abele et al. (Crystal Barrel Collab.)
ACHASOV 97 PR D55 2663 N.N. Achasov et al. (NOVM)
BARATE 97M ZPHY C76 15 R. Barate et al. (ALEPH Collab.)
BERTIN 97C PL B408 476 A. Bertin et al. (OBELIX Collab.)
BERTIN 97D PL B414 220 A. Bertin et al. (OBELIX Collab.)
CLEGG 94 ZPHY C62 455 A.B. Clegg, A. Donnachie (LANC, MCHS)
BISELLO 91B NPBPS B21 111 D. Bisello (DM2 Collab.)
DOLINSKY 91 PRPL 202 99 S.I. Dolinsky et al. (NOVO)
DONNACHIE 91 ZPHY C51 689 A. Donnachie, A.B. Clegg (MCHS, LANC)
FUKUI 91 PL B257 241 S. Fukui et al. (SUGI, NAGO, KEK, KYOT+)
ARMSTRONG 89E PL B228 536 T.A. Armstrong, M. Benayoun (ATHU, BARI, BIRM+)
BISELLO 89 PL B220 321 D. Bisello et al. (DM2 Collab.)
DUBNICKA 89 JPG 15 1349 S. Dubnicka et al. (JINR, SLOV)
ANTONELLI 88 PL B212 133 A. Antonelli et al. (DM2 Collab.)
CLEGG 88 ZPHY C40 313 A.B. Clegg, A. Donnachie (MCHS, LANC)
DIEKMAN 88 PRPL 159 99 B. Diekmann (BONN)
FUKUI 88 PL B202 441 S. Fukui et al. (SUGI, NAGO, KEK, KYOT+)
ALBRECHT 87L PL B185 223 H. Albrecht et al. (ARGUS Collab.)
DONNACHIE 87B ZPHY C34 257 A. Donnachie, A.B. Clegg (MCHS, LANC)
DOLINSKY 86 PL B174 453 S.I. Dolinsky et al. (NOVO)
BARKOV 85 NP B256 365 L.M. Barkov et al. (NOVO)
KURDADZE 83 JETPL 37 733 L.M. Kurdadze et al. (NOVO)

Translated from ZETFP 37 613.
ASTON 80C PL 92B 211 D. Aston (BONN, CERN, EPOL, GLAS, LANC+)
BARBER 80C ZPHY C4 169 D.P. Barber et al. (DARE, LANC, SHEF)
GOUNARIS 68 PRL 21 244 G.J. Gounaris, J.J. Sakurai

OTHER RELATED PAPERSOTHER RELATED PAPERSOTHER RELATED PAPERSOTHER RELATED PAPERS

ACHASOV 07A PR D76 072012 M.N. Achasov et al. (SND Collab.)
AKHMETSHIN 07 PL B648 28 R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)
FUJIKAWA 07 NPBPS 169 36 M. Fujikawa et al. (BELLE Collab.)
LI 07A PR D76 094016 B.A. Li
LIU 07B PR D75 074017 X. Liu et al.
ZHANG 07C PR D76 036004 A. Zhang et al.
ABLIKIM 06S PRL 97 142002 M. Ablikim et al. (BES Collab.)
ACHASOV 06D JETP 103 720 N.N. Achasov et al. (SND Collab.)

Translated from ZETF 130 831.
AUBERT 06L PR D74 012001 B. Aubert et al. (BABAR Collab.)
DAVIER 06 RMP 78 1043 M. Davier, A. Hocker, Z. Zhang (LALO, PARIN+)
DING 06 PL B643 33 G.-J. Ding, M.-L. Yan (CST)
GUO 06 NP A773 78 F.K. Guo et al.
ACHASOV 05A JETP 101 1053 M.N. Achasov et al. (Novosibirsk SND Collab.)

Translated from ZETF 128 1201.
AUBERT 05D PR D71 052001 B. Aubert et al. (BABAR Collab.)
AULCHENKO 05 JETPL 82 743 V.M. Aulchenko et al. (Novosibirsk CMD-2 Collab.)

Translated from ZETFP 82 841.
EBERT 05 MPL A20 1887 D. Ebert, R.N. Faustov, V.O. Galkin
AKHMETSHIN 04C PL B595 101 R.R. Akhmetshin et al. (Novosibirsk CMD-2 Collab.)
AMSLER 04A NP A740 130 C. Amsler et al.
ACHASOV 03C JETP 96 789 M.N. Achasov et al. (Novosibirsk SND Collab.)

Translated from ZETF 123 899.
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ACHASOV 02B PAN 65 153 N.N. Achasov, A.A. Kozhevnikov
Translated from YAF 65 158.

CLOSE 02 PR D65 092003 F.E. Close, A. Donnachie, Yu.S. Kalashnikova
ADAMS 01B PL B516 264 G.S. Adams et al. (BNL E852 Collab.)
ACHASOV 00I PL B486 29 M.N. Achasov et al. (Novosibirsk SND Collab.)
ACHASOV 00J PR D62 117503 N.N. Achasov, A.A. Kozhevnikov
AULCHENKO 00A JETP 90 927 V.M. Aulchenko et al. (Novosibirsk SND Collab.)

Translated from ZETF 117 1067.
BELOZEROVA 98 PPN 29 63 T.S. Belozerova, V.K. Henner

Translated from FECAY 29 148.
ABELE 97H PL B415 280 A. Abele et al. (Crystal Barrel Collab.)
BARNES 97 PR D55 4157 T. Barnes et al. (ORNL, RAL, MCHS)
CLOSE 97C PR D56 1584 F.E. Close et al. (RAL, MCHS)
URHEIM 97 NPBPS 55C 359 J. Urheim (CLEO Collab.)
ACHASOV 96B PAN 59 1262 N.N. Achasov, G.N. Shestakov (NOVM)

Translated from YAF 59 1319.
MURADOV 94 PAN 57 864 R.K. Muradov (BAKU)
LANDSBERG 92 SJNP 55 1051 L.G. Landsberg (SERP)

Translated from YAF 55 1896.
BRAU 88 PR D37 2379 J.E. Brau et al.
AULCHENKO 87B JETPL 45 145 V.M. Aulchenko et al. (NOVO)

Translated from ZETFP 45 118.
KURDADZE 86 JETPL 43 643 L.M. Kurdadze et al. (NOVO)

Translated from ZETFP 43 497.
BARKOV 85 NP B256 365 L.M. Barkov et al. (NOVO)
BISELLO 85 LAL 85-15 D. Bisello et al. (PADO, LALO, CLER+)
ABE 84B PRL 53 751 K. Abe et al.
ATKINSON 84C NP B243 1 M. Atkinson et al. (BONN, CERN, GLAS+)
CORDIER 82 PL 109B 129 A. Cordier et al. (LALO)
BISELLO 81 PL 107B 145 D. Bisello et al. (DM1 Collab.)
KILLIAN 80 PR D21 3005 T.J. Killian et al. (CORN)
COSME 76 PL 63B 352 G. Cosme et al. (ORSAY)
BINGHAM 72B PL 41B 635 H.H. Bingham et al. (LBL, UCB, SLAC)
FRENKIEL 72 NP B47 61 P. Frenkiel et al. (CDEF, CERN)
LAYSSAC 71 NC 6A 134 J. Layssac, F.M. Renard (MONP)

HTTP://PDG.LBL.GOV Page 8 Created: 7/17/2008 18:14



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


