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K ∗(892) I (JP ) = 1
2 (1−)

K∗(892) MASSK∗(892) MASSK∗(892) MASSK∗(892) MASS

CHARGED ONLYCHARGED ONLYCHARGED ONLYCHARGED ONLY
VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT

891.66±0.26 OUR AVERAGE891.66±0.26 OUR AVERAGE891.66±0.26 OUR AVERAGE891.66±0.26 OUR AVERAGE

892.6 ±0.5 5840 BAUBILLIER 84B HBC − 8.25 K− p →
K0 π− p

888 ±3 NAPIER 84 SPEC + 200 π− p → 2K0
S X

891 ±1 NAPIER 84 SPEC − 200 π− p → 2K0
S X

891.7 ±2.1 3700 BARTH 83 HBC + 70 K+ p → K0 π+X

891 ±1 4100 TOAFF 81 HBC − 6.5 K− p → K0 π− p

892.8 ±1.6 AJINENKO 80 HBC + 32 K+ p → K0 π+X

890.7 ±0.9 1800 AGUILAR-... 78B HBC ± 0.76 pp →
K∓K0

S π±
886.6 ±2.4 1225 BALAND 78 HBC ± 12 pp → (K π)± X

891.7 ±0.6 6706 COOPER 78 HBC ± 0.76 pp → (K π)± X

891.9 ±0.7 9000 1 PALER 75 HBC − 14.3 K− p → (K π)−
X

892.2 ±1.5 4404 AGUILAR-... 71B HBC − 3.9,4.6 K− p →
(K π)− p

891 ±2 1000 CRENNELL 69D DBC − 3.9 K−N →
K0 π−X

890 ±3.0 720 BARLOW 67 HBC ± 1.2 pp →
(K0 π)±K∓

889 ±3.0 600 BARLOW 67 HBC ± 1.2 pp →
(K0 π)±K π

891 ±2.3 620 2 DEBAERE 67B HBC + 3.5 K+ p → K0 π+ p

891.0 ±1.2 1700 3 WOJCICKI 64 HBC − 1.7 K− p → K0 π− p

• • • We do not use the following data for averages, fits, limits, etc. • • •
893.5 ±1.1 27k 4 ABELE 99D CBAR ± 0.0 pp → K+ K−π0

890.4 ±0.2 ±0.5 79709±
801

5 BIRD 89 LASS − 11 K− p → K0 π−p

890.0 ±2.3 800 2,3 CLELAND 82 SPEC + 30 K+ p → K0
S π+ p

896.0 ±1.1 3200 2,3 CLELAND 82 SPEC + 50 K+ p → K0
S π+ p

893 ±1 3600 2,3 CLELAND 82 SPEC − 50 K+ p → K0
S π− p

896.0 ±1.9 380 DELFOSSE 81 SPEC + 50 K± p → K±π0p

886.0 ±2.3 187 DELFOSSE 81 SPEC − 50 K± p → K±π0p

894.2 ±2.0 765 2 CLARK 73 HBC − 3.13 K− p →
K0 π− p

894.3 ±1.5 1150 2,3 CLARK 73 HBC − 3.3 K− p → K0 π− p

892.0 ±2.6 341 2 SCHWEING... 68 HBC − 5.5 K− p → K0 π− p
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NEUTRAL ONLYNEUTRAL ONLYNEUTRAL ONLYNEUTRAL ONLY
VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT

896.00±0.25 OUR AVERAGE896.00±0.25 OUR AVERAGE896.00±0.25 OUR AVERAGE896.00±0.25 OUR AVERAGE Error includes scale factor of 1.4. See the ideogram below.

895.41±0.32+0.35
−0.43 18k 6 LINK 05I FOCS 0 D+ → K−π+µ+ νµ

896 ±2 BARBERIS 98E OMEG 450 pp →
pf ps K∗K∗

895.9 ±0.5 ±0.2 ASTON 88 LASS 0 11 K− p → K−π+ n

894.52±0.63 25k 1 ATKINSON 86 OMEG 20–70 γp

894.63±0.76 20k 1 ATKINSON 86 OMEG 20–70 γp

897 ±1 28k EVANGELISTA 80 OMEG 0 10 π− p →
K+π− (Λ ,Σ)

898.4 ±1.4 1180 AGUILAR-... 78B HBC 0 0.76 pp →
K∓K0

S π±
894.9 ±1.6 WICKLUND 78 ASPK 0 3,4,6 K±N →

(K π)0N

897.6 ±0.9 BOWLER 77 DBC 0 5.4 K+ d →
K+π− pp

895.5 ±1.0 3600 MCCUBBIN 75 HBC 0 3.6 K− p → K−π+n

897.1 ±0.7 22k 1 PALER 75 HBC 0 14.3 K− p → (K π)0

X
896.0 ±0.6 10k FOX 74 RVUE 0 2 K− p → K−π+ n

896.0 ±0.6 FOX 74 RVUE 0 2 K+ n → K+ π− p

896 ±2 7 MATISON 74 HBC 0 12 K+ p → K+π−∆

896 ±1 3186 LEWIS 73 HBC 0 2.1–2.7 K+ p →
K ππp

894.0 ±1.3 7 LINGLIN 73 HBC 0 2–13 K+ p →
K+π−π+ p

898.4 ±1.3 1700 2 BUCHNER 72 DBC 0 4.6 K+ n → K+ π− p

897.9 ±1.1 2934 2 AGUILAR-... 71B HBC 0 3.9,4.6 K− p →
K−π+ n

898.0 ±0.7 5362 2 AGUILAR-... 71B HBC 0 3.9,4.6 K− p →
K−π+π− p

895 ±1 4300 3 HABER 70 DBC 0 3 K−N → K−π+X

893.7 ±2.0 10k DAVIS 69 HBC 0 12 K+ p →
K+π−π+ p

894.7 ±1.4 1040 2 DAUBER 67B HBC 0 2.0 K− p →
K−π+π− p

• • • We do not use the following data for averages, fits, limits, etc. • • •
900.7 ±1.1 5900 BARTH 83 HBC 0 70 K+ p → K+π−X
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WEIGHTED AVERAGE
896.00±0.25 (Error scaled by 1.4)

DAUBER 67B HBC 0.9
DAVIS 69 HBC 1.3
HABER 70 DBC 1.0
AGUILAR-... 71B HBC 8.1
AGUILAR-... 71B HBC 3.0
BUCHNER 72 DBC 3.4
LINGLIN 73 HBC 2.4
LEWIS 73 HBC 0.0
MATISON 74 HBC 0.0
FOX 74 RVUE 0.0
FOX 74 RVUE 0.0
PALER 75 HBC 2.5
MCCUBBIN 75 HBC 0.2
BOWLER 77 DBC 3.2
WICKLUND 78 ASPK 0.5
AGUILAR-... 78B HBC 2.9
EVANGELISTA 80 OMEG 1.0
ATKINSON 86 OMEG 3.3
ATKINSON 86 OMEG 5.5
ASTON 88 LASS 0.0
BARBERIS 98E OMEG 0.0
LINK 05I FOCS 1.6

χ2

      40.7
(Confidence Level = 0.006)

890 892 894 896 898 900 902 904

K∗(892)0 mass (MeV)
1 Inclusive reaction. Complicated background and phase-space effects.
2Mass errors enlarged by us to Γ/

√
N . See note.

3Number of events in peak reevaluated by us.
4K-matrix pole.
5 From a partial wave amplitude analysis.
6 Fit to K π mass spectrum includes a non-resonant scalar component.
7 From pole extrapolation.

K∗(892) MASSES AND MASS DIFFERENCES

Unrealistically small errors have been reported by some

experiments. We use simple “realistic” tests for the minimum

errors on the determination of a mass and width from a sample

of N events:

δmin(m) =
Γ√
N

, δmin(Γ) = 4
Γ√
N

. (1)

We consistently increase unrealistic errors before averaging. For

a detailed discussion, see the 1971 edition of this Note.
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mK∗(892)0 − mK∗(892)±mK∗(892)0 − mK∗(892)±mK∗(892)0 − mK∗(892)±mK∗(892)0 − mK∗(892)±

VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT

6.7±1.2 OUR AVERAGE6.7±1.2 OUR AVERAGE6.7±1.2 OUR AVERAGE6.7±1.2 OUR AVERAGE

7.7±1.7 2980 AGUILAR-... 78B HBC ±0 0.76 pp →
K∓K0

S π±
5.7±1.7 7338 AGUILAR-... 71B HBC −0 3.9,4.6 K− p

6.3±4.1 283 8 BARASH 67B HBC 0.0 pp

8Number of events in peak reevaluated by us.

K∗(892) RANGE PARAMETERK∗(892) RANGE PARAMETERK∗(892) RANGE PARAMETERK∗(892) RANGE PARAMETER

All from partial wave amplitude analyses.

VALUE (GeV−1) EVTS DOCUMENT ID TECN CHG COMMENT

3.96±0.54+1.31
−0.90 18k 9 LINK 05I FOCS 0 D+ → K−π+µ+ νµ

3.4 ±0.7 ASTON 88 LASS 0 11 K− p → K−π+ n

• • • We do not use the following data for averages, fits, limits, etc. • • •
12.1 ±3.2 ±3.0 BIRD 89 LASS − 11 K− p → K0 π−p

9 Fit to K π mass spectrum includes a non-resonant scalar component.

K∗(892) WIDTHK∗(892) WIDTHK∗(892) WIDTHK∗(892) WIDTH

CHARGED ONLYCHARGED ONLYCHARGED ONLYCHARGED ONLY
VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT

50.8±0.9 OUR FIT50.8±0.9 OUR FIT50.8±0.9 OUR FIT50.8±0.9 OUR FIT

50.8±0.9 OUR AVERAGE50.8±0.9 OUR AVERAGE50.8±0.9 OUR AVERAGE50.8±0.9 OUR AVERAGE

49 ±2 5840 BAUBILLIER 84B HBC − 8.25 K− p →
K0 π− p

56 ±4 NAPIER 84 SPEC − 200 π− p → 2K0
S X

51 ±2 4100 TOAFF 81 HBC − 6.5 K− p → K0 π− p

50.5±5.6 AJINENKO 80 HBC + 32 K+ p → K0 π+X

45.8±3.6 1800 AGUILAR-... 78B HBC ± 0.76 pp →
K∓K0

S π±
52.0±2.5 6706 10 COOPER 78 HBC ± 0.76 pp → (K π)± X

52.1±2.2 9000 11 PALER 75 HBC − 14.3 K− p → (K π)−
X

46.3±6.7 765 10 CLARK 73 HBC − 3.13 K− p →
K0 π− p

48.2±5.7 1150 10,12 CLARK 73 HBC − 3.3 K− p → K0 π− p

54.3±3.3 4404 10 AGUILAR-... 71B HBC − 3.9,4.6 K− p →
(K π)− p

46 ±5 1700 10,12 WOJCICKI 64 HBC − 1.7 K− p → K0 π− p
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• • • We do not use the following data for averages, fits, limits, etc. • • •
54.8±1.7 27k 4 ABELE 99D CBAR ± 0.0 pp → K+ K−π0

45.2±1 ±2 79709±
801

13 BIRD 89 LASS − 11 K− p → K0 π−p

42.8±7.1 3700 BARTH 83 HBC + 70 K+ p → K0 π+X

64.0±9.2 800 10,12 CLELAND 82 SPEC + 30 K+ p → K0
S π+ p

62.0±4.4 3200 10,12 CLELAND 82 SPEC + 50 K+ p → K0
S π+ p

55 ±4 3600 10,12 CLELAND 82 SPEC − 50 K+ p → K0
S π− p

62.6±3.8 380 DELFOSSE 81 SPEC + 50 K± p → K±π0p

50.5±3.9 187 DELFOSSE 81 SPEC − 50 K± p → K±π0p

NEUTRAL ONLYNEUTRAL ONLYNEUTRAL ONLYNEUTRAL ONLY
VALUE (MeV) EVTS DOCUMENT ID TECN CHG COMMENT

50.3 ±0.6 OUR FIT50.3 ±0.6 OUR FIT50.3 ±0.6 OUR FIT50.3 ±0.6 OUR FIT Error includes scale factor of 1.1.

50.3 ±0.6 OUR AVERAGE50.3 ±0.6 OUR AVERAGE50.3 ±0.6 OUR AVERAGE50.3 ±0.6 OUR AVERAGE Error includes scale factor of 1.1.

47.79±0.86+1.32
−1.06 18k 6 LINK 05I FOCS 0 D+ → K−π+µ+ νµ

54 ±3 BARBERIS 98E OMEG 450 pp →
pf ps K∗K∗

50.8 ±0.8 ±0.9 ASTON 88 LASS 0 11 K− p → K−π+ n

46.5 ±4.3 5900 BARTH 83 HBC 0 70 K+ p → K+π−X

54 ±2 28k EVANGELISTA 80 OMEG 0 10 π− p →
K+π− (Λ ,Σ)

45.9 ±4.8 1180 AGUILAR-... 78B HBC 0 0.76 pp →
K∓K0

S π±
51.2 ±1.7 WICKLUND 78 ASPK 0 3,4,6 K±N →

(K π)0N

48.9 ±2.5 BOWLER 77 DBC 0 5.4 K+ d →
K+π− pp

48 +3
−2 3600 MCCUBBIN 75 HBC 0 3.6 K− p → K−π+n

50.6 ±2.5 22k 11 PALER 75 HBC 0 14.3 K− p → (K π)0

X
47 ±2 10k FOX 74 RVUE 0 2 K− p → K−π+ n

51 ±2 FOX 74 RVUE 0 2 K+ n → K+ π− p

46.0 ±3.3 3186 10 LEWIS 73 HBC 0 2.1–2.7 K+ p →
K ππp

51.4 ±5.0 1700 10 BUCHNER 72 DBC 0 4.6 K+ n → K+ π− p

55.8 +4.2
−3.4 2934 10 AGUILAR-... 71B HBC 0 3.9,4.6 K− p →

K−π+ n
48.5 ±2.7 5362 AGUILAR-... 71B HBC 0 3.9,4.6 K− p →

K−π+π− p
54.0 ±3.3 4300 10,12 HABER 70 DBC 0 3 K−N → K−π+X

53.2 ±2.1 10k 10 DAVIS 69 HBC 0 12 K+ p →
K+π−π+ p

44 ±5.5 1040 10 DAUBER 67B HBC 0 2.0 K− p →
K−π+π− p

10Width errors enlarged by us to 4 × Γ/
√

N; see note.
11 Inclusive reaction. Complicated background and phase-space effects.
12Number of events in peak reevaluated by us.
13 From a partial wave amplitude analysis.
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K∗(892) DECAY MODESK∗(892) DECAY MODESK∗(892) DECAY MODESK∗(892) DECAY MODES

Mode Fraction (Γi /Γ) Confidence level

Γ1 K π ∼ 100 %

Γ2 (K π )± ( 99.901±0.009) %

Γ3 (K π )0 ( 99.769±0.020) %

Γ4 K0 γ ( 2.31 ±0.20 ) × 10−3

Γ5 K±γ ( 9.9 ±0.9 ) × 10−4

Γ6 K ππ < 7 × 10−4 95%

CONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATION

An overall fit to the total width and a partial width uses 13 mea-
surements and one constraint to determine 3 parameters. The

overall fit has a χ2 = 7.8 for 11 degrees of freedom.

The following off-diagonal array elements are the correlation coefficients〈
δpiδpj

〉
/(δpi·δpj), in percent, from the fit to parameters pi, including the branch-

ing fractions, xi ≡ Γi/Γtotal. The fit constrains the xi whose labels appear in this
array to sum to one.

x5 −100

Γ 19 −19

x2 x5

Mode Rate (MeV)

Γ2 (K π )± 50.7 ±0.9

Γ5 K±γ 0.050±0.005

CONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATIONCONSTRAINED FIT INFORMATION

An overall fit to the total width and a partial width uses 20 mea-
surements and one constraint to determine 3 parameters. The

overall fit has a χ2 = 22.6 for 18 degrees of freedom.

The following off-diagonal array elements are the correlation coefficients〈
δpiδpj

〉
/(δpi·δpj), in percent, from the fit to parameters pi, including the branch-

ing fractions, xi ≡ Γi/Γtotal. The fit constrains the xi whose labels appear in this
array to sum to one.

x4 −100

Γ 14 −14

x3 x4

Mode Rate (MeV) Scale factor

Γ3 (K π )0 50.2 ±0.6 1.1
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Γ4 K0 γ 0.117±0.010

K∗(892) PARTIAL WIDTHSK∗(892) PARTIAL WIDTHSK∗(892) PARTIAL WIDTHSK∗(892) PARTIAL WIDTHS

Γ
(
K0γ

)
Γ4Γ

(
K0γ

)
Γ4Γ

(
K0 γ

)
Γ4Γ

(
K0 γ

)
Γ4

VALUE (keV) EVTS DOCUMENT ID TECN CHG COMMENT

116 ±10 OUR FIT116 ±10 OUR FIT116 ±10 OUR FIT116 ±10 OUR FIT

116.5± 9.9116.5± 9.9116.5± 9.9116.5± 9.9 584 CARLSMITH 86 SPEC 0 K0
LA → K0

S π0A

Γ
(
K±γ

)
Γ5Γ

(
K±γ

)
Γ5Γ

(
K±γ

)
Γ5Γ

(
K±γ

)
Γ5

VALUE (keV) DOCUMENT ID TECN CHG COMMENT

50± 5 OUR FIT50± 5 OUR FIT50± 5 OUR FIT50± 5 OUR FIT

50± 5 OUR AVERAGE50± 5 OUR AVERAGE50± 5 OUR AVERAGE50± 5 OUR AVERAGE

48±11 BERG 83 SPEC − 156 K−A → K πA

51± 5 CHANDLEE 83 SPEC + 200 K+ A → K πA

K∗(892) BRANCHING RATIOSK∗(892) BRANCHING RATIOSK∗(892) BRANCHING RATIOSK∗(892) BRANCHING RATIOS

Γ
(
K0γ

)
/Γtotal Γ4/ΓΓ

(
K0γ

)
/Γtotal Γ4/ΓΓ

(
K0 γ

)
/Γtotal Γ4/ΓΓ

(
K0 γ

)
/Γtotal Γ4/Γ

VALUE (units 10−3) DOCUMENT ID TECN CHG COMMENT

2.31±0.20 OUR FIT2.31±0.20 OUR FIT2.31±0.20 OUR FIT2.31±0.20 OUR FIT

• • • We do not use the following data for averages, fits, limits, etc. • • •
1.5 ±0.7 CARITHERS 75B CNTR 0 8–16 K0A

Γ
(
K±γ

)
/Γtotal Γ5/ΓΓ

(
K±γ

)
/Γtotal Γ5/ΓΓ

(
K±γ

)
/Γtotal Γ5/ΓΓ

(
K±γ

)
/Γtotal Γ5/Γ

VALUE (units 10−3) CL% DOCUMENT ID TECN CHG COMMENT

0.99±0.09 OUR FIT0.99±0.09 OUR FIT0.99±0.09 OUR FIT0.99±0.09 OUR FIT

• • • We do not use the following data for averages, fits, limits, etc. • • •
<1.6 95 BEMPORAD 73 CNTR + 10–16 K+ A

Γ
(
K ππ

)
/Γ

(
(K π )±

)
Γ6/Γ2Γ

(
K ππ

)
/Γ

(
(K π )±

)
Γ6/Γ2Γ

(
K ππ

)
/Γ

(
(K π )±

)
Γ6/Γ2Γ

(
K ππ

)
/Γ

(
(K π )±

)
Γ6/Γ2

VALUE CL% DOCUMENT ID TECN CHG COMMENT

<0.0007<0.0007<0.0007<0.0007 95 JONGEJANS 78 HBC 4 K− p → pK0 2π

• • • We do not use the following data for averages, fits, limits, etc. • • •
<0.002 WOJCICKI 64 HBC − 1.7 K− p → K0 π−p

K∗(892) REFERENCESK∗(892) REFERENCESK∗(892) REFERENCESK∗(892) REFERENCES

LINK 05I PL B621 72 J.M. Link et al. (FNAL FOCUS Collab.)
ABELE 99D PL B468 178 A. Abele et al. (Crystal Barrel Collab.)
BARBERIS 98E PL B436 204 D. Barberis et al. (Omega Expt.)
BIRD 89 SLAC-332 P.F. Bird (SLAC)
ASTON 88 NP B296 493 D. Aston et al. (SLAC, NAGO, CINC, INUS)
ATKINSON 86 ZPHY C30 521 M. Atkinson et al. (BONN, CERN, GLAS+)
CARLSMITH 86 PRL 56 18 D. Carlsmith et al. (EFI, SACL)
BAUBILLIER 84B ZPHY C26 37 M. Baubillier et al. (BIRM, CERN, GLAS+)
NAPIER 84 PL 149B 514 A. Napier et al. (TUFTS, ARIZ, FNAL, FLOR+)
BARTH 83 NP B223 296 M. Barth et al. (BRUX, CERN, GENO, MONS+)
BERG 83 Thesis UMI 83-21652 D.M. Berg (ROCH)
CHANDLEE 83 PRL 51 168 C. Chandlee et al. (ROCH, FNAL, MINN)
CLELAND 82 NP B208 189 W.E. Cleland et al. (DURH, GEVA, LAUS+)
DELFOSSE 81 NP B183 349 A. Delfosse et al. (GEVA, LAUS)
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TOAFF 81 PR D23 1500 S. Toaff et al. (ANL, KANS)
AJINENKO 80 ZPHY C5 177 I.V. Ajinenko et al. (SERP, BRUX, MONS+)
EVANGELISTA 80 NP B165 383 C. Evangelista et al. (BARI, BONN, CERN+)
AGUILAR-... 78B NP B141 101 M. Aguilar-Benitez et al. (MADR, TATA+)
BALAND 78 NP B140 220 J.F. Baland et al. (MONS, BELG, CERN+)
COOPER 78 NP B136 365 A.M. Cooper et al. (TATA, CERN, CDEF+)
JONGEJANS 78 NP B139 383 B. Jongejans et al. (ZEEM, CERN, NIJM+)
WICKLUND 78 PR D17 1197 A.B. Wicklund et al. (ANL)
BOWLER 77 NP B126 31 M.G. Bowler et al. (OXF)
CARITHERS 75B PRL 35 349 W.C.J. Carithers et al. (ROCH, MCGI)
MCCUBBIN 75 NP B86 13 N.A. McCubbin, L. Lyons (OXF)
PALER 75 NP B96 1 K. Paler et al. (RHEL, SACL, EPOL)
FOX 74 NP B80 403 G.C. Fox, M.L. Griss (CIT)
MATISON 74 PR D9 1872 M.J. Matison et al. (LBL)
BEMPORAD 73 NP B51 1 C. Bemporad et al. (CERN, ETH, LOIC)
CLARK 73 NP B54 432 A.G. Clark, L. Lyons, D. Radojicic (OXF)
LEWIS 73 NP B60 283 P.H. Lewis et al. (LOWC, LOIC, CDEF)
LINGLIN 73 NP B55 408 D. Linglin (CERN)
BUCHNER 72 NP B45 333 K. Buchner et al. (MPIM, CERN, BRUX)
AGUILAR-... 71B PR D4 2583 M. Aguilar-Benitez, R.L. Eisner, J.B. Kinson (BNL)
HABER 70 NP B17 289 B. Haber et al. (REHO, SACL, BGNA, EPOL)
CRENNELL 69D PRL 22 487 D.J. Crennell et al. (BNL)
DAVIS 69 PRL 23 1071 P.J. Davis et al. (LRL)
SCHWEING... 68 PR 166 1317 F. Schweingruber et al. (ANL, NWES)
BARASH 67B PR 156 1399 N. Barash et al. (COLU)
BARLOW 67 NC 50A 701 J. Barlow et al. (CERN, CDEF, IRAD, LIVP)
DAUBER 67B PR 153 1403 P.M. Dauber et al. (UCLA)
DEBAERE 67B NC 51A 401 W. de Baere et al. (BRUX, CERN)
WOJCICKI 64 PR 135B 484 S.G. Wojcicki (LRL)

OTHER RELATED PAPERSOTHER RELATED PAPERSOTHER RELATED PAPERSOTHER RELATED PAPERS

ABLIKIM 05Q PR D72 092002 M. Ablikim et al. (BES Collab.)
BENAYOUN 99B PR D59 114027 M. Benayoun et al.
KAMAL 92 PL B284 421 A.N. Kamal, Q.P. Xu (ALBE)
NAPIER 84 PL 149B 514 A. Napier et al. (TUFTS, ARIZ, FNAL, FLOR+)
CLELAND 82 NP B208 189 W.E. Cleland et al. (DURH, GEVA, LAUS+)
ALEXANDER 62 PRL 8 447 G. Alexander et al. (LRL)
ALSTON 61 PRL 6 300 M.H. Alston et al. (LRL)

HTTP://PDG.LBL.GOV Page 8 Created: 7/6/2006 16:34



<<
  /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


