1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

� BARYONS

(S = �1, I = 0)

Λ0 = uds

MINIREVIEW GOES HERE

Λ(1405) S_{01}^{I (JP) = 0( 1}2^{−) Status:} �

MINIREVIEW GOES HERE

Λ(1405) MASS

PRODUCTION EXPERIMENTS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

1406.5± 4.0

1406.5± 4.0 1 DALITZ 91 M-matrix fit

• • • We do not use the following data for averages, fits, limits, etc. • • •

1391 ± 1 700 1 HEMINGWAY 85 HBC K − p 4.2 GeV/c ∼ 1405 400 2 THOMAS 73 HBC π− p 1.69 GeV/c 1405 120 BARBARO-... 68B DBC K − d 2.1–2.7 GeV/c 1400 ± 5 67 BIRMINGHAM 66 HBC K − p 3.5 GeV/c 1382 ± 8 ENGLER 65 HDBC π− p, π+ d 1.68 GeV/c 1400 ±24 MUSGRAVE 65 HBC p p 3–4 GeV/c 1410 ALEXANDER 62 HBC π− p 2.1 GeV/c 1405 ALSTON 62 HBC K − p 1.2–0.5 GeV/c 1405 ALSTON 61B HBC K − p 1.15 GeV/c

EXTRAPOLATIONS BELOW N K THRESHOLD

VALUE (MeV) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •

1411 3 MARTIN 81 K-matrix fit 1406 4 CHAO 73 DPWA 0–range fit (sol. B) 1421 MARTIN 70 RVUE Constant K-matrix 1416 ±4 MARTIN 69 HBC Constant K-matrix 1403 ±3 KIM 67 HBC K-matrix fit 1407.5±1.2 5 KITTEL 66 HBC 0–effective-range fit 1410.7±1.0 KIM 65 HBC 0–effective-range fit 1409.6±1.7 5 SAKITT 65 HBC 0–effective-range fit

Λ(1405) WIDTH

PRODUCTION EXPERIMENTS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

50 ± 2

50 ± 2 1 DALITZ 91 M-matrix fit

• • • We do not use the following data for averages, fits, limits, etc. • • •

32 ± 1 700 1 HEMINGWAY 85 HBC K − p 4.2 GeV/c 45 to 55 400 2 THOMAS 73 HBC π− p 1.69 GeV/c 35 120 BARBARO-... 68B DBC K − d 2.1–2.7 GeV/c 50 ±10 67 BIRMINGHAM 66 HBC K − p 3.5 GeV/c 89 ±20 ENGLER 65 HDBC 60 ±20 MUSGRAVE 65 HBC 35 ± 5 ALEXANDER 62 HBC 50 ALSTON 62 HBC 20 ALSTON 61B HBC

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

EXTRAPOLATIONS BELOW N K THRESHOLD

VALUE (MeV) DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •

30 3 MARTIN 81 K-matrix fit 55 4,6 CHAO 73 DPWA 0–range fit (sol. B) 20 MARTIN 70 RVUE Constant K-matrix 29 ±6 MARTIN 69 HBC Constant K-matrix 50 ±5 KIM 67 HBC K-matrix fit 34.1±4.1 5 KITTEL 66 HBC 37.0±3.2 KIM 65 HBC 28.2±4.1 5 SAKITT 65 HBC

Λ(1405) DECAY MODES

Mode Fraction (Γi /Γ)

Γ1 Σ π 100 % Γ2 Λγ Γ3 Σ 0 γ Γ4 N K

Λ(1405) PARTIAL WIDTHS Γ � Λγ � Γ2 Γ � � Γ � � Γ � � VALUE (keV) DOCUMENT ID COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •

27±8 BURKHARDT 91 Isobar model fit Γ � Σ 0 γ � Γ3 Γ � � Γ � � Γ � � VALUE (keV) DOCUMENT ID COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •

10 ± 4 or 23 ± 7 BURKHARDT 91 Isobar model fit

Λ(1405) BRANCHING RATIOS Γ � N K � /Γ � Σ π � Γ4/Γ1 Γ � � � � Γ � � � � Γ � � � � VALUE CL% DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •

<3 95 HEMINGWAY 85 HBC K − p 4.2 GeV/c

Λ(1405) FOOTNOTES

1 DALITZ 91 fits the HEMINGWAY 85 data. 2 THOMAS 73 data is fit by CHAO 73 (see next section).

3 The MARTIN 81 fit includes the K ± p forward scattering amplitudes and the dispersion relations they must satisify.

4 See also the accompanying paper of THOMAS 73. 5 Data of SAKITT 65 are used in the fit by KITTEL 66.

6 An asymmetric shape, with Γ/2 = 41 MeV below resonance, 14 MeV above.

Λ(1405) REFERENCES

BURKHARDT 91 PR C44 607 +Lowe (NOTT, UNM, BIRM) DALITZ 91 JPG 17 289 +Deloff (OXFTP, WINR) HEMINGWAY 85 NP B253 742 (CERN) J MARTIN 81 NP B179 33 (DURH) CHAO 73 NP B56 46 +Kraemer, Thomas, Martin (RHEL, CMU, LOUC) THOMAS 73 NP B56 15 +Engler, Fisk, Kraemer (CMU) J MARTIN 70 NP B16 479 +Ross (DURH) MARTIN 69 PR 183 1352 +Sakitt (LOUC, BNL) Also 69B PR 183 1345 Martin, Sakitt (LOUC, BNL) BARBARO-... 68B PRL 21 573 Barbaro-Galtieri, Chadwick+ (LRL, SLAC) KIM 67 PRL 19 1074 (YALE) BIRMINGHAM 66 PR 152 1148 (BIRM, GLAS, LOIC, OXF, RHEL) KITTEL 66 PL 21 349 +Otter, Wacek (VIEN) ENGLER 65 PRL 15 224 +Fisk, Kraemer, Meltzer, Westgard+ (CMU, BNL) IJ KIM 65 PRL 14 29 (COLU) MUSGRAVE 65 NC 35 735 +Petmezas+ (BIRM, CERN, EPOL, LOIC, SACL) SAKITT 65 PR 139B 719 +Day, Glasser, Seeman, Friedman+ (UMD, LRL) ALEXANDER 62 PRL 8 447 +Kalbfleisch, Miller, Smith (LRL) I ALSTON 62 CERN Conf. 311 +Alvarez, Ferro-Luzzi+ (LRL) I ALSTON 61B PRL 6 698 +Alvarez, Eberhard, Good+ (LRL) I

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

OTHER RELATED PAPERS

FINK 90 PR C41 2720 +He, Landau, Schnick (IBMY, ORST, ANSM) LEINWEBER 90 ANP 198 203 (MCMS) MUELLER-GR...90 NP A513 557 Mueller-Groeling, Holinde, Speth (JULI) BARRETT 89 NC 102A 179 (SURR) BATTY 89 NC 102A 255 +Gal (RAL, HEBR) CAPSTICK 89 Excited Baryons ’88, p. 32 (GUEL) LOWE 89 NC 102A 167 (BIRM) WHITEHOUSE 89 PRL 63 1352 + (BIRM, BOST, BRCO, BNL, CASE, BUDA, TRIU) SIEGEL 88 PR C38 2221 +Weise (REGE) WORKMAN 88 PR D37 3117 +Fearing (TRIU) SCHNICK 87 PRL 58 1719 +Landau (ORST) CAPSTICK 86 PR D34 2809 +Isgur (TNTO) JENNINGS 86 PL B176 229 (TRIU) MALTMAN 86 PR D34 1372 +Isgur (LANL, TNTO) ZHONG 86 PL B171 471 +Thomas, Jennings, Barrett (ADLD, TRIU, SURR) BURKHARDT 85 NP A440 653 +Lowe, Rosenthal (NOTT, BIRM, WMIU) DAREWYCH 85 PR D32 1765 +Koniuk, Isgur (YORKC, TNTO) VEIT 85 PR D31 1033 +Jennings, Thomas, Barrett (TRIU, ADLD, SURR) KIANG 84 PR C30 1638 +Kumar, Nogami, VanDijk (DALH, MCMS) MILLER 84 (LOUC) Conf. Intersections between Particle and Nuclear Physics, p. 783 VANDIJK 84 PR D30 937 (MCMS) VEIT 84 PL 137B 415 +Jennings, Barrett, Thomas (TRIU, SURR, CERN) DALITZ 82 +McGinley, Belyea, Anthony (OXFTP) Heidelberg Conf., p. 201 DALITZ 81 +McGinley (OXFTP) Low and Intermediate Energy Kaon-Nucleon Physics, p.381 MARTIN 81B Low and Intermediate Energy Kaon-Nucleon Phys., p. 97 (DURH) OADES 77 NC 42A 462 +Rasche (AARH, ZURI) SHAW 73 Purdue Conf. 417 (UCI) BARBARO-... 72 LBL-555 Barbaro-Galtieri (LBL) DOBSON 72 PR D6 3256 +McElhaney (HAWA) RAJASEKA... 72 PR D5 610 Rajasekaran (TATA) Earlier papers also cited in RAJASEKARAN 72.

CLINE 71 PRL 26 1194 +Laumann, Mapp (WISC) MARTIN 71 PL 35B 62 +Martin, Ross (DURH, LOUC, RHEL) DALITZ 67 PR 153 1617 +Wong, Rajasekaran (OXFTP, BOMB) DONALD 66 PL 22 711 +Edwards, Lys, Nisar, Moore (LIVP) KADYK 66 PRL 17 599 +Oren, Goldhaber, Goldhaber, Trilling (LRL) ABRAMS 65 PR 139B 454 +Sechi-Zorn (UMD)

Λ(1520) D_{03}^{I (JP) = 0( 3}2^{−) Status:} �

Discovered by FERRO-LUZZI 62; the elaboration in WATSON 63 is the classic paper on the Breit-Wigner analysis of a multichannel resonance.

The measurements of the mass, width, and elasticity published before 1975 are now obsolete and have been omitted. They were last listed in our 1982 edition Physics Letters 111B111B111B111B (1982).

Production and formation experiments agree quite well, so they are listed together here.

Λ(1520) MASS

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

1519.5 ±1.0 OUR ESTIMATE 1519.50±0.18 OUR AVERAGE 1517.3 ±1.5 300 BARBER 80D SPEC γ p → Λ(1520)K+ 1519 ±1 GOPAL 80 DPWA K N → K N 1517.8 ±1.2 5k BARLAG 79 HBC K − p 4.2 GeV/c 1520.0 ±0.5 ALSTON-... 78 DPWA K N → K N 1519.7 ±0.3 4k CAMERON 77 HBC K − p 0.96–1.36 GeV/c 1519 ±1 GOPAL 77 DPWA K N multichannel 1519.4 ±0.3 2000 CORDEN 75 DBC K − d 1.4–1.8 GeV/c

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

Λ(1520) WIDTH

VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT

15.6 ±1.0 OUR ESTIMATE 15.59±0.27 OUR AVERAGE 16.3 ±3.3 300 BARBER 80D SPEC γ p → Λ(1520)K+ 16 ±1 GOPAL 80 DPWA K N → K N 14 ±3 677 1 BARLAG 79 HBC K − p 4.2 GeV/c 15.4 ±0.5 ALSTON-... 78 DPWA K N → K N 16.3 ±0.5 4k CAMERON 77 HBC K − p 0.96–1.36 GeV/c 15.0 ±0.5 GOPAL 77 DPWA K N multichannel 15.5 ±1.6 2000 CORDEN 75 DBC K − d 1.4–1.8 GeV/c

Λ(1520) DECAY MODES

Mode Fraction (Γi /Γ)

Γ1 N K 45 ± 1% Γ2 Σ π 42 ± 1% Γ3 Λπ π 10 ± 1% Γ4 Σ (1385)π Γ5 Σ (1385)π ( → Λπ π ) Γ6 Λ(ππ)S-wave Γ7 Σ π π 0.9 ± 0.1% Γ8 Λγ 0.8 ± 0.2% Γ9 Σ 0 γ

CONSTRAINED FIT INFORMATION An overall fit to 9 branching ratios uses 24 measurements and one constraint to determine 6 parameters. The overall fit has a χ2 = 16.5 for 19 degrees of freedom.

The following off-diagonal array elements are the correlation coefficients ⟨ δx_iδx_j ⟩ /(δx_i·δx_j ), in percent, from the fit to the branching fractions, x_i ≡ Γ_i/Γtotal. The fit constrains the x_i whose labels appear in this array to sum to one.

x2 −63 x3 −32 −33 x7 −4 −3 −1 x8 −9 −8 −4 0 x9 −24 −21 −10 −1 −2

x1 x2 x3 x7 x8

Λ(1520) BRANCHING RATIOS

See “Sign conventions for resonance couplings” in the Note on Λ and Σ Resonances. Γ � N K � /Γtotal Γ1/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.45 ±0.01 OUR ESTIMATE 0.448±0.007 OUR FIT

0.448±0.007 OUR FIT Error includes scale factor of 1.2. 0.455±0.011 OUR AVERAGE 0.47 ±0.02 GOPAL 80 DPWA K N → K N 0.45 ±0.03 ALSTON-... 78 DPWA K N → K N 0.448±0.014 CORDEN 75 DBC K − d 1.4–1.8 GeV/c

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.47 ±0.01 GOPAL 77 DPWA See GOPAL 80 0.42 MAST 76 HBC K − p → K0 n

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES* Γ � Σ π � /Γtotal Γ2/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.42 ±0.01 OUR ESTIMATE 0.421±0.007 OUR FIT

0.421±0.007 OUR FIT Error includes scale factor of 1.2. 0.423±0.011 OUR AVERAGE 0.426±0.014 CORDEN 75 DBC K − d 1.4–1.8 GeV/c 0.418±0.017 BARBARO-... 69B HBC K − p 0.28–0.45 GeV/c

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.46 KIM 71 DPWA K-matrix analysis Γ � Σ π � /Γ � N K � Γ2/Γ1 Γ � � � � Γ � � � � Γ � � � � VALUE DOCUMENT ID TECN COMMENT

0.940±0.026 OUR FIT

0.940±0.026 OUR FIT Error includes scale factor of 1.3. 0.95 ±0.04 OUR AVERAGE

0.95 ±0.04 OUR AVERAGE Error includes scale factor of 1.7. See the ideogram below. 0.98 ±0.03 2 GOPAL 77 DPWA K N multichannel 0.82 ±0.08 BURKHARDT 69 HBC K − p 0.8–1.2 GeV/c 1.06 ±0.14 SCHEUER 68 DBC K − N 3 GeV/c 0.96 ±0.20 DAHL 67 HBC π− p 1.6–4 GeV/c 0.73 ±0.11 DAUBER 67 HBC K − p 2 GeV/c

• • • We do not use the following data for averages, fits, limits, etc. • • •

1.06 ±0.12 BERTHON 74 HBC Quasi-2-body σ 1.72 ±0.78 MUSGRAVE 65 HBC

Γ ( Σ π ) /Γ ( N K ) Γ � Λπ π � /Γtotal Γ3/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.10 ±0.01 OUR ESTIMATE 0.095±0.005 OUR FIT

0.095±0.005 OUR FIT Error includes scale factor of 1.2. 0.096±0.008 OUR AVERAGE

0.096±0.008 OUR AVERAGE Error includes scale factor of 1.6. 0.091±0.006 CORDEN 75 DBC K − d 1.4–1.8 GeV/c 0.11 ±0.01 3 MAST 73B IPWA K − p → Λ π π Γ � Λπ π � /Γ � N K � Γ3/Γ1 Γ � � � � Γ � � � � Γ � � � � VALUE DOCUMENT ID TECN COMMENT

0.213±0.012 OUR FIT

0.213±0.012 OUR FIT Error includes scale factor of 1.2. 0.202±0.021 OUR AVERAGE 0.22 ±0.03 BURKHARDT 69 HBC K − p 0.8–1.2 GeV/c 0.19 ±0.04 SCHEUER 68 DBC K − N 3 GeV/c 0.17 ±0.05 DAHL 67 HBC π− p 1.6–4 GeV/c 0.21 ±0.18 DAUBER 67 HBC K − p 2 GeV/c

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.27 ±0.13 BERTHON 74 HBC Quasi-2-body σ 0.2 KIM 71 DPWA K-matrix analysis

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES* Γ � Σ π � /Γ � Λπ π � Γ2/Γ3 Γ � � � � Γ � � � � Γ � � � � VALUE DOCUMENT ID TECN COMMENT

4.42±0.25 OUR FIT

4.42±0.25 OUR FIT Error includes scale factor of 1.2.

3.9 ±0.6 OUR AVERAGE

3.9 ±1.0 UHLIG 67 HBC K − p 0.9–1.0 GeV/c

3.3 ±1.1 BIRMINGHAM 66 HBC K − p 3.5 GeV/c

4.5 ±1.0 ARMENTEROS65C HBC Γ � Σ (1385)π � /Γtotal Γ4/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.041±0.005

0.041±0.005 CHAN 72 HBC K − p → Λ π π Γ � Σ (1385)π ( → Λπ π ) � /Γ � Λπ π � Γ5/Γ3 Γ � � � � Γ � � � � Γ � � � � The Λ π π mode is largely due to Σ(1385)π. Only the values of (Σ(1385)π) / (Λ2π)

given by MAST 73B and CORDEN 75 are based on real 3-body partial-wave analyses.

The discrepancy between the two results is essentially due to the different hypotheses

made concerning the shape of the (ππ)S-wave state.

VALUE DOCUMENT ID TECN COMMENT

0.58±0.22 CORDEN 75 DBC K − d 1.4–1.8 GeV/c

0.82±0.10 4 MAST 73B IPWA K − p → Λ π π

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.39±0.10 5 BURKHARDT 71 HBC K − p → (Λ π π) π Γ � Λ(ππ)S-wave � /Γ � Λπ π � Γ6/Γ3 Γ � � � � Γ � � � � Γ � � � � VALUE DOCUMENT ID TECN COMMENT 0.20±0.08 0.20±0.08 CORDEN 75 DBC K − d 1.4–1.8 GeV/c Γ � Σ π π � /Γtotal Γ7/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.009 ±0.001 OUR ESTIMATE

0.0086±0.0005 OUR FIT

0.0086±0.0005 OUR AVERAGE

0.007 ±0.002 6 CORDEN 75 DBC K − d 1.4–1.8 GeV/c

0.0085±0.0006 7 MAST 73 MPWA K − p → Σ π π

0.010 ±0.0015 BARBARO-... 69B HBC K − p 0.28–0.45 GeV/c Γ � Λγ � /Γtotal Γ8/Γ Γ � � Γ � � Γ � � VALUE EVTS DOCUMENT ID TECN COMMENT

0.008 ±0.002 OUR ESTIMATE

0.0079±0.0014 OUR FIT

0.0080±0.0014

0.0080±0.0014 238 MAST 68B HBC Using Γ ( N K ) /Γtotal = 0.45 Γ � Σ 0 γ � /Γtotal Γ9/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.0195±0.0034 OUR FIT

0.02 ±0.0035

0.02 ±0.0035 8 MAST 68B HBC Not measured; see note

Λ(1520) FOOTNOTES

1 From the best-resolution sample of Λ π π events only.

2 The K N → Σ π amplitude at resonance is +0.46 ± 0.01.

3 Assumes Γ(N K)/Γ total = 0.46 ± 0.02.

4 Both Σ(1385)π DS 03 and Σ (π π) DP03 contribute.

5 The central bin (1514–1524 MeV) gives 0.74 ± 0.10; other bins are lower by 2-to-5

standard deviations.

6 Much of the Σ π π decay proceeds via Σ(1385)π.

7 Assumes Γ(N K)/Γ total = 0.46.

8 Calculated from Γ(Λ γ)/Γ total, assuming SU(3). Needed to constrain the sum of all the branching ratios to be unity.

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

Λ(1520) REFERENCES

PDG 82 PL 111B Roos, Porter, Aguilar-Benitez+ (HELS, CIT, CERN) BARBER 80D ZPHY C7 17 +Dainton, Lee, Marshall+ (DARE, LANC, SHEF) GOPAL 80 Toronto Conf. 159 (RHEL) IJP BARLAG 79 NP B149 220 +Blokzijl, Jongejans+ (AMST, CERN, NIJM, OXF) ALSTON-... 78 PR D18 182 Alston-Garnjost, Kenney+ (LBL, MTHO, CERN) IJP Also 77 PRL 38 1007 Alston-Garnjost, Kenney+ (LBL, MTHO, CERN) IJP CAMERON 77 NP B131 399 +Franek, Gopal, Kalmus, McPherson+ (RHEL, LOIC) IJP GOPAL 77 NP B119 362 +Ross, VanHorn, McPherson+ (LOIC, RHEL) IJP MAST 76 PR D14 13 +Alston-Garnjost, Bangerter+ (LBL) CORDEN 75 NP B84 306 +Cox, Dartnell, Kenyon, O’Neale+ (BIRM) BERTHON 74 NC 21A 146 +Tristram+ (CDEF, RHEL, SACL, STRB) MAST 73 PR D7 3212 +Bangerter, Alston-Garnjost+ (LBL) IJP MAST 73B PR D7 5 +Bangerter, Alston-Garnjost+ (LBL) IJP CHAN 72 PRL 28 256 +Button-Shafer, Hertzbach, Kofler+ (MASA, YALE) BURKHARDT 71 NP B27 64 +Filthuth, Kluge+ (HEID, CERN, SACL) KIM 71 PRL 27 356 (HARV) IJP Also 70 Duke Conf. 161 Kim (HARV) IJP BARBARO-... 69B Lund Conf. 352 Barbaro-Galtieri, Bangerter, Mast, Tripp (LRL) Also 70 Duke Conf. 95 Tripp (LRL) BURKHARDT 69 NP B14 106 +Filthuth, Kluge+ (HEID, EFI, CERN, SACL) MAST 68B PRL 21 1715 +Alston-Garnjost, Bangerter, Galtieri+ (LRL) SCHEUER 68 NP B8 503 +Merrill, Verglas, DeWitt+ (SABRE Collab.) DAHL 67 PR 163 1377 +Hardy, Hess, Kirz, Miller (LRL) DAUBER 67 PL 24B 525 +Malamud, Schlein, Slater, Stork (UCLA) UHLIG 67 PR 155 1448 +Charlton, Condon, Glasser, Yodh+ (UMD, NRL) BIRMINGHAM 66 PR 152 1148 (BIRM, GLAS, LOIC, OXF, RHEL) ARMENTEROS 65C PL 19 338 +Ferro-Luzzi+ (CERN, HEID, SACL) MUSGRAVE 65 NC 35 735 +Petmezas+ (BIRM, CERN, EPOL, LOIC, SACL) WATSON 63 PR 131 2248 +Ferro-Luzzi, Tripp (LRL) IJP FERRO-LUZZI 62 PRL 8 28 +Tripp, Watson (LRL) IJP

Λ(1600) P_{01}^{I (JP) = 0( 1}2^{+) Status:} �

See also the Λ(1810) P01. There are quite possibly two P01 states in this region.

Λ(1600) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

1560 to 1700 (≈ 1600) OUR ESTIMATE 1568± 20 GOPAL 80 DPWA K N → K N 1703±100 ALSTON-... 78 DPWA K N → K N 1573± 25 GOPAL 77 DPWA K N multichannel 1596± 6 KANE 74 DPWA K − p → Σ π 1620± 10 LANGBEIN 72 IPWA K N multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

1572 or 1617 1 MARTIN 77 DPWA K N multichannel 1646± 7 2 CARROLL 76 DPWA Isospin-0 total σ 1570 KIM 71 DPWA K-matrix analysis

Λ(1600) WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT

50 to 250 (≈ 150) OUR ESTIMATE 116± 20 GOPAL 80 DPWA K N → K N 593±200 ALSTON-... 78 DPWA K N → K N 147± 50 GOPAL 77 DPWA K N multichannel 175± 20 KANE 74 DPWA K − p → Σ π 60± 10 LANGBEIN 72 IPWA K N multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

247 or 271 1 MARTIN 77 DPWA K N multichannel 20 2 CARROLL 76 DPWA Isospin-0 total σ 50 KIM 71 DPWA K-matrix analysis

Λ(1600) DECAY MODES

Mode Fraction (Γi /Γ)

Γ1 N K 15–30 % Γ2 Σ π 10–60 %

The above branching fractions are our estimates, not fits or averages.

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

Λ(1600) BRANCHING RATIOS

See “Sign conventions for resonance couplings” in the Note on Λ and Σ Resonances. Γ � N K � /Γtotal Γ1/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.15 to 0.30 OUR ESTIMATE 0.23±0.04 GOPAL 80 DPWA K N → K N 0.14±0.05 ALSTON-... 78 DPWA K N → K N 0.25±0.15 LANGBEIN 72 IPWA K N multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.24±0.04 GOPAL 77 DPWA See GOPAL 80 0.30 or 0.29 1 MARTIN 77 DPWA K N multichannel

(Γi Γf )^1/^2/Γtotal in N K → Λ(1600) → Σ π (Γ1Γ2)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.16±0.04 GOPAL 77 DPWA K N multichannel −0.33±0.11 KANE 74 DPWA K − p → Σ π 0.28±0.09 LANGBEIN 72 IPWA K N multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

−0.39 or −0.39 1 MARTIN 77 DPWA K N multichannel not seen HEPP 76B DPWA K − N → Σ π

Λ(1600) FOOTNOTES

1 The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner fit. 2 A total cross-section bump with (J+1/2) Γ el / Γtotal = 0.04.

Λ(1600) REFERENCES

GOPAL 80 Toronto Conf. 159 (RHEL) IJP ALSTON-... 78 PR D18 182 Alston-Garnjost, Kenney+ (LBL, MTHO, CERN) IJP Also 77 PRL 38 1007 Alston-Garnjost, Kenney+ (LBL, MTHO, CERN) IJP GOPAL 77 NP B119 362 +Ross, VanHorn, McPherson+ (LOIC, RHEL) IJP MARTIN 77 NP B127 349 +Pidcock, Moorhouse (LOUC, GLAS) IJP Also 77B NP B126 266 Martin, Pidcock (LOUC) Also 77C NP B126 285 Martin, Pidcock (LOUC) IJP CARROLL 76 PRL 37 806 +Chiang, Kycia, Li, Mazur, Michael+ (BNL) I HEPP 76B PL 65B 487 +Braun, Grimm, Strobele+ (CERN, HEIDH, MPIM) IJP KANE 74 LBL-2452 (LBL) IJP LANGBEIN 72 NP B47 477 +Wagner (MPIM) IJP KIM 71 PRL 27 356 (HARV) IJP

Λ(1670) S_{01}^{I (JP) = 0( 1}2^{−) Status:} �

The measurements of the mass, width, and elasticity published before 1974 are now obsolete and have been omitted. They were last listed in our 1982 edition Physics Letters 111B111B111B111B (1982).

Λ(1670) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

1660 to 1680 (≈ 1670) OUR ESTIMATE 1670.8±1.7 KOISO 85 DPWA K − p → Σ π 1667 ±5 GOPAL 80 DPWA K N → K N 1671 ±3 ALSTON-... 78 DPWA K N → K N 1670 ±5 GOPAL 77 DPWA K N multichannel 1675 ±2 HEPP 76B DPWA K − N → Σ π 1679 ±1 KANE 74 DPWA K − p → Σ π 1665 ±5 PREVOST 74 DPWA K − N → Σ(1385)π

• • • We do not use the following data for averages, fits, limits, etc. • • •

1664 1 MARTIN 77 DPWA K N multichannel

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

Λ(1670) WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT

25 to 50 (≈ 35) OUR ESTIMATE 34.1± 3.7 KOISO 85 DPWA K − p → Σ π 29 ± 5 GOPAL 80 DPWA K N → K N 29 ± 5 ALSTON-... 78 DPWA K N → K N 45 ±10 GOPAL 77 DPWA K N multichannel 46 ± 5 HEPP 76B DPWA K − N → Σ π 40 ± 3 KANE 74 DPWA K − p → Σ π 19 ± 5 PREVOST 74 DPWA K − N → Σ(1385)π

• • • We do not use the following data for averages, fits, limits, etc. • • •

12 1 MARTIN 77 DPWA K N multichannel

Λ(1670) DECAY MODES

Mode Fraction (Γi /Γ)

Γ1 N K 15–25 % Γ2 Σ π 20–60 % Γ3 Λη 15–35 % Γ4 Σ (1385)π

The above branching fractions are our estimates, not fits or averages.

Λ(1670) BRANCHING RATIOS

See “Sign conventions for resonance couplings” in the Note on Λ and Σ Resonances. Γ � N K � /Γtotal Γ1/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.15 to 0.25 OUR ESTIMATE 0.18±0.03 GOPAL 80 DPWA K N → K N 0.17±0.03 ALSTON-... 78 DPWA K N → K N

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.20±0.03 GOPAL 77 DPWA See GOPAL 80 0.15 1 MARTIN 77 DPWA K N multichannel

(Γi Γf )^1/^2/Γtotal in N K → Λ(1670) → Σ π (Γ1Γ2)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.26±0.02 KOISO 85 DPWA K − p → Σ π −0.31±0.03 GOPAL 77 DPWA K N multichannel −0.29±0.03 HEPP 76B DPWA K − N → Σ π −0.23±0.03 LONDON 75 HLBC K − p → Σ0 π0 −0.27±0.02 KANE 74 DPWA K − p → Σ π

• • • We do not use the following data for averages, fits, limits, etc. • • •

−0.13 1 MARTIN 77 DPWA K N multichannel

(Γi Γf )^1/^2/Γtotal in N K → Λ(1670) → Λη (Γ1Γ3)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

+0.20±0.05 BAXTER 73 DPWA K − p → neutrals

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.24 KIM 71 DPWA K-matrix analysis 0.26 ARMENTEROS69C HBC 0.20 or 0.23 BERLEY 65 HBC

(Γi Γf )^1/^2/Γtotal in N K → Λ(1670) → Σ (1385)π (Γ1Γ4)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.18±0.05 PREVOST 74 DPWA K − N → Σ(1385)π

Λ(1670) FOOTNOTES

1 MARTIN 77 obtains identical resonance parameters from a T-matrix pole and from a Breit-Wigner fit.

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

Λ(1670) REFERENCES

KOISO 85 NP A433 619 +Sai, Yamamoto, Kofler (TOKY, MASA) PDG 82 PL 111B Roos, Porter, Aguilar-Benitez+ (HELS, CIT, CERN) GOPAL 80 Toronto Conf. 159 (RHEL) IJP ALSTON-... 78 PR D18 182 Alston-Garnjost, Kenney+ (LBL, MTHO, CERN) IJP Also 77 PRL 38 1007 Alston-Garnjost, Kenney+ (LBL, MTHO, CERN) IJP GOPAL 77 NP B119 362 +Ross, VanHorn, McPherson+ (LOIC, RHEL) IJP MARTIN 77 NP B127 349 +Pidcock, Moorhouse (LOUC, GLAS) IJP Also 77B NP B126 266 Martin, Pidcock (LOUC) Also 77C NP B126 285 Martin, Pidcock (LOUC) IJP HEPP 76B PL 65B 487 +Braun, Grimm, Strobele+ (CERN, HEIDH, MPIM) IJP LONDON 75 NP B85 289 +Yu, Boyd+ (BNL, CERN, EPOL, ORSAY, TORI) KANE 74 LBL-2452 (LBL) IJP PREVOST 74 NP B69 246 +Barloutaud+ (SACL, CERN, HEID) BAXTER 73 NP B67 125 +Buckingham, Corbett, Dunn+ (OXF) IJP KIM 71 PRL 27 356 (HARV) IJP Also 70 Duke Conf. 161 Kim (HARV) IJP ARMENTEROS 69C Lund Paper 229 +Baillon+ (CERN, HEID, SACL) IJP Values are quoted in LEVI-SETTI 69.

BERLEY 65 PRL 15 641 +Connolly, Hart, Rahm, Stonehill+ (BNL) IJP

Λ(1690) D_{03}^{I (JP) = 0( 3}2^{−) Status:} �

The measurements of the mass, width, and elasticity published before 1974 are now obsolete and have been omitted. They were last listed in our 1982 edition Physics Letters 111B111B111B111B (1982).

Λ(1690) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

1685 to 1695 (≈ 1690) OUR ESTIMATE 1695.7±2.6 KOISO 85 DPWA K − p → Σ π 1690 ±5 GOPAL 80 DPWA K N → K N 1692 ±5 ALSTON-... 78 DPWA K N → K N 1690 ±5 GOPAL 77 DPWA K N multichannel 1690 ±3 HEPP 76B DPWA K − N → Σ π 1689 ±1 KANE 74 DPWA K − p → Σ π

• • • We do not use the following data for averages, fits, limits, etc. • • •

1687 or 1689 1 MARTIN 77 DPWA K N multichannel 1692 ±4 CARROLL 76 DPWA Isospin-0 total σ

Λ(1690) WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT

50 to 70 (≈ 60) OUR ESTIMATE 67.2± 5.6 KOISO 85 DPWA K − p → Σ π 61 ± 5 GOPAL 80 DPWA K N → K N 64 ±10 ALSTON-... 78 DPWA K N → K N 60 ± 5 GOPAL 77 DPWA K N multichannel 82 ± 8 HEPP 76B DPWA K − N → Σ π 60 ± 4 KANE 74 DPWA K − p → Σ π

• • • We do not use the following data for averages, fits, limits, etc. • • •

62 or 62 1 MARTIN 77 DPWA K N multichannel 38 CARROLL 76 DPWA Isospin-0 total σ

Λ(1690) DECAY MODES

Mode Fraction (Γi /Γ)

Γ1 N K 20–30 % Γ2 Σ π 20–40 % Γ3 Λπ π ∼ 25 % Γ4 Σ π π ∼ 20 % Γ5 Λη Γ6 Σ (1385)π , S-wave

The above branching fractions are our estimates, not fits or averages.

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

Λ(1690) BRANCHING RATIOS

The sum of all the quoted branching ratios is more than 1.0. The twobody ratios are from partial-wave analyses, and thus probably are more reliable than the three-body ratios, which are determined from bumps in cross sections. Of the latter, the Σ π π bump looks more significant. (The error given for the Λ π π ratio looks unreasonably small.) Hardly any of the Σ π π decay can be via Σ(1385), for then seven times as much Λ π π decay would be required. See “Sign conventions for resonance couplings” in the Note on Λ and Σ Resonances. Γ � N K � /Γtotal Γ1/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.2 to 0.3 OUR ESTIMATE 0.23±0.03 GOPAL 80 DPWA K N → K N 0.22±0.03 ALSTON-... 78 DPWA K N → K N

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.24±0.03 GOPAL 77 DPWA See GOPAL 80 0.28 or 0.26 1 MARTIN 77 DPWA K N multichannel

(Γi Γf )^1/^2/Γtotal in N K → Λ(1690) → Σ π (Γ1Γ2)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.34±0.02 KOISO 85 DPWA K − p → Σ π −0.25±0.03 GOPAL 77 DPWA K N multichannel −0.29±0.03 HEPP 76B DPWA K − N → Σ π −0.28±0.03 LONDON 75 HLBC K − p → Σ0 π0 −0.28±0.02 KANE 74 DPWA K − p → Σ π

• • • We do not use the following data for averages, fits, limits, etc. • • •

−0.30 or −0.28 1 MARTIN 77 DPWA K N multichannel

(Γi Γf )^1/^2/Γtotal in N K → Λ(1690) → Λη (Γ1Γ5)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

0.00±0.03 BAXTER 73 DPWA K − p → neutrals

(Γi Γf )^1/^2/Γtotal in N K → Λ(1690) → Λπ π (Γ1Γ3)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.25±0.02 2 BARTLEY 68 HDBC K − p → Λ π π

(Γi Γf )^1/^2/Γtotal in N K → Λ(1690) → Σ π π (Γ1Γ4)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

0.21 ARMENTEROS68C HDBC K − N → Σ π π

(Γi Γf )^1/^2/Γtotal in N K → Λ(1690) → Σ (1385)π , S-wave (Γ1Γ6)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

+0.27±0.04 PREVOST 74 DPWA K − N → Σ(1385)π

Λ(1690) FOOTNOTES

1 The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner fit. Another D03 Λ at 1966 MeV is also suggested by MARTIN 77, but is very uncertain. 2 BARTLEY 68 uses only cross-section data. The enhancement is not seen by PRE- VOST 71.

Λ(1690) REFERENCES

KOISO 85 NP A433 619 +Sai, Yamamoto, Kofler (TOKY, MASA) PDG 82 PL 111B Roos, Porter, Aguilar-Benitez+ (HELS, CIT, CERN) GOPAL 80 Toronto Conf. 159 (RHEL) IJP ALSTON-... 78 PR D18 182 Alston-Garnjost, Kenney+ (LBL, MTHO, CERN) IJP Also 77 PRL 38 1007 Alston-Garnjost, Kenney+ (LBL, MTHO, CERN) IJP GOPAL 77 NP B119 362 +Ross, VanHorn, McPherson+ (LOIC, RHEL) IJP MARTIN 77 NP B127 349 +Pidcock, Moorhouse (LOUC, GLAS) IJP Also 77B NP B126 266 Martin, Pidcock (LOUC) Also 77C NP B126 285 Martin, Pidcock (LOUC) IJP CARROLL 76 PRL 37 806 +Chiang, Kycia, Li, Mazur, Michael+ (BNL) I HEPP 76B PL 65B 487 +Braun, Grimm, Strobele+ (CERN, HEIDH, MPIM) IJP

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

LONDON 75 NP B85 289 +Yu, Boyd+ (BNL, CERN, EPOL, ORSAY, TORI) KANE 74 LBL-2452 (LBL) IJP PREVOST 74 NP B69 246 +Barloutaud+ (SACL, CERN, HEID) BAXTER 73 NP B67 125 +Buckingham, Corbett, Dunn+ (OXF) IJP PREVOST 71 Amsterdam Conf. (CERN, HEID, SACL) ARMENTEROS 68C NP B8 216 +Baillon+ (CERN, HEID, SACL) I BARTLEY 68 PRL 21 1111 +Chu, Dowd, Greene+ (TUFTS, FSU, BRAN) I

Λ(1800) S_{01}^{I (JP) = 0( 1}2^{−) Status:} �

This is the second resonance in the S01 wave, the first being the Λ(1670).

Λ(1800) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

1720 to 1850 (≈ 1800) OUR ESTIMATE 1841±10 GOPAL 80 DPWA K N → K N 1725±20 ALSTON-... 78 DPWA K N → K N 1825±20 GOPAL 77 DPWA K N multichannel 1830±20 LANGBEIN 72 IPWA K N multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

1767 or 1842 1 MARTIN 77 DPWA K N multichannel 1780 KIM 71 DPWA K-matrix analysis 1872±10 BRICMAN 70B DPWA K N → K N

Λ(1800) WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT

200 to 400 (≈ 300) OUR ESTIMATE 228±20 GOPAL 80 DPWA K N → K N 185±20 ALSTON-... 78 DPWA K N → K N 230±20 GOPAL 77 DPWA K N multichannel 70±15 LANGBEIN 72 IPWA K N multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

435 or 473 1 MARTIN 77 DPWA K N multichannel 40 KIM 71 DPWA K-matrix analysis 100±20 BRICMAN 70B DPWA K N → K N

Λ(1800) DECAY MODES

Mode Fraction (Γi /Γ)

Γ1 N K 25–40 % Γ2 Σ π seen Γ3 Σ (1385)π seen Γ4 N K^∗(892) seen Γ5 N K^∗(892), S=1/2, S-wave Γ6 N K^∗(892), S=3/2, D-wave

The above branching fractions are our estimates, not fits or averages.

Λ(1800) BRANCHING RATIOS

See “Sign conventions for resonance couplings” in the Note on Λ and Σ Resonances. Γ � N K � /Γtotal Γ1/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.25 to 0.40 OUR ESTIMATE 0.36±0.04 GOPAL 80 DPWA K N → K N 0.28±0.05 ALSTON-... 78 DPWA K N → K N 0.35±0.15 LANGBEIN 72 IPWA K N multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.37±0.05 GOPAL 77 DPWA See GOPAL 80 1.21 or 0.70 1 MARTIN 77 DPWA K N multichannel 0.80 KIM 71 DPWA K-matrix analysis 0.18±0.02 BRICMAN 70B DPWA K N → K N

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

(Γi Γf )^1/^2/Γtotal in N K → Λ(1800) → Σ π (Γ1Γ2)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.08±0.05 GOPAL 77 DPWA K N multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

−0.74 or −0.43 1 MARTIN 77 DPWA K N multichannel 0.24 KIM 71 DPWA K-matrix analysis

(Γi Γf )^1/^2/Γtotal in N K → Λ(1800) → Σ (1385)π (Γ1Γ3)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

+0.056±0.028 2 CAMERON 78 DPWA K − p → Σ(1385)π

(Γi Γf )^1/^2/Γtotal in N K → Λ(1800) → N K^∗(892), S=1/2, S-wave (Γ1Γ5)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.17±0.03 2 CAMERON 78B DPWA K − p → N K ∗

(Γi Γf )^1/^2/Γtotal in N K → Λ(1800) → N K^∗(892), S=3/2, D-wave (Γ1Γ6)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.13±0.04 CAMERON 78B DPWA K − p → N K ∗

Λ(1800) FOOTNOTES

1 The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner fit. 2 The published sign has been changed to be in accord with the baryon-first convention.

Λ(1800) REFERENCES

GOPAL 80 Toronto Conf. 159 (RHEL) IJP ALSTON-... 78 PR D18 182 Alston-Garnjost, Kenney+ (LBL, MTHO, CERN) IJP Also 77 PRL 38 1007 Alston-Garnjost, Kenney+ (LBL, MTHO, CERN) IJP CAMERON 78 NP B143 189 +Franek, Gopal, Bacon, Butterworth+ (RHEL, LOIC) IJP CAMERON 78B NP B146 327 +Franek, Gopal, Kalmus, McPherson+ (RHEL, LOIC) IJP GOPAL 77 NP B119 362 +Ross, VanHorn, McPherson+ (LOIC, RHEL) IJP MARTIN 77 NP B127 349 +Pidcock, Moorhouse (LOUC, GLAS) IJP Also 77B NP B126 266 Martin, Pidcock (LOUC) Also 77C NP B126 285 Martin, Pidcock (LOUC) IJP LANGBEIN 72 NP B47 477 +Wagner (MPIM) IJP KIM 71 PRL 27 356 (HARV) IJP Also 70 Duke Conf. 161 Kim (HARV) IJP BRICMAN 70B PL 33B 511 +Ferro-Luzzi, Lagnaux (CERN) IJP

Λ(1810) P_{01}^{I (JP) = 0( 1}2^{+) Status:} �

Almost all the recent analyses contain a P01 state, and sometimes two of them, but the masses, widths, and branching ratios vary greatly. See also the Λ(1600) P01.

Λ(1810) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

1750 to 1850 (≈ 1810) OUR ESTIMATE 1841±20 GOPAL 80 DPWA K N → K N 1853±20 GOPAL 77 DPWA K N multichannel 1735± 5 CARROLL 76 DPWA Isospin-0 total σ 1746±10 PREVOST 74 DPWA K − N → Σ(1385)π 1780±20 LANGBEIN 72 IPWA K N multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

1861 or 1953 1 MARTIN 77 DPWA K N multichannel 1755 KIM 71 DPWA K-matrix analysis 1800 ARMENTEROS70 HBC K N → K N 1750 ARMENTEROS70 HBC K N → Σ π 1690±10 BARBARO-... 70 HBC K N → Σ π 1740 BAILEY 69 DPWA K N → K N 1745 ARMENTEROS68B HBC K N → K N

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

Λ(1810) WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT

50 to 250 (≈ 150) OUR ESTIMATE 164±20 GOPAL 80 DPWA K N → K N 90±20 CAMERON 78B DPWA K − p → N K ∗ 166±20 GOPAL 77 DPWA K N multichannel 46±20 PREVOST 74 DPWA K − N → Σ(1385)π 120±10 LANGBEIN 72 IPWA K N multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

535 or 585 1 MARTIN 77 DPWA K N multichannel 28 CARROLL 76 DPWA Isospin-0 total σ 35 KIM 71 DPWA K-matrix analysis 30 ARMENTEROS70 HBC K N → K N 70 ARMENTEROS70 HBC K N → Σ π 22 BARBARO-... 70 HBC K N → Σ π 300 BAILEY 69 DPWA K N → K N 147 ARMENTEROS68B HBC

Λ(1810) DECAY MODES

Mode Fraction (Γi /Γ)

Γ1 N K 20–50 % Γ2 Σ π 10–40 % Γ3 Σ (1385)π seen Γ4 N K^∗(892) 30–60 % Γ5 N K^∗(892), S=1/2, P-wave Γ6 N K^∗(892), S=3/2, P-wave

The above branching fractions are our estimates, not fits or averages.

Λ(1810) BRANCHING RATIOS

See “Sign conventions for resonance couplings” in the Note on Λ and Σ Resonances. Γ � N K � /Γtotal Γ1/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.2 to 0.5 OUR ESTIMATE 0.24±0.04 GOPAL 80 DPWA K N → K N 0.36±0.05 LANGBEIN 72 IPWA K N multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.21±0.04 GOPAL 77 DPWA See GOPAL 80 0.52 or 0.49 1 MARTIN 77 DPWA K N multichannel 0.30 KIM 71 DPWA K-matrix analysis 0.15 ARMENTEROS70 DPWA K N → K N 0.55 BAILEY 69 DPWA K N → K N 0.4 ARMENTEROS68B DPWA K N → K N

(Γi Γf )^1/^2/Γtotal in N K → Λ(1810) → Σ π (Γ1Γ2)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.24±0.04 GOPAL 77 DPWA K N multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

+0.25 or +0.23 1 MARTIN 77 DPWA K N multichannel < 0.01 LANGBEIN 72 IPWA K N multichannel 0.17 KIM 71 DPWA K-matrix analysis +0.20 2 ARMENTEROS70 DPWA K N → Σ π −0.13±0.03 BARBARO-... 70 DPWA K N → Σ π

(Γi Γf )^1/^2/Γtotal in N K → Λ(1810) → Σ (1385)π (Γ1Γ3)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

+0.18±0.10 PREVOST 74 DPWA K − N → Σ(1385)π

(Γi Γf )^1/^2/Γtotal in N K → Λ(1810) → N K^∗(892), S=1/2, P-wave (Γ1Γ5)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.14±0.03 2 CAMERON 78B DPWA K − p → N K ∗

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

(Γi Γf )^1/^2/Γtotal in N K → Λ(1810) → N K^∗(892), S=3/2, P-wave (Γ1Γ6)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

+0.35±0.06 CAMERON 78B DPWA K − p → N K ∗

Λ(1810) FOOTNOTES

1 The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner fit. 2 The published sign has been changed to be in accord with the baryon-first convention.

Λ(1810) REFERENCES

GOPAL 80 Toronto Conf. 159 (RHEL) IJP CAMERON 78B NP B146 327 +Franek, Gopal, Kalmus, McPherson+ (RHEL, LOIC) IJP GOPAL 77 NP B119 362 +Ross, VanHorn, McPherson+ (LOIC, RHEL) IJP MARTIN 77 NP B127 349 +Pidcock, Moorhouse (LOUC, GLAS) IJP Also 77B NP B126 266 Martin, Pidcock (LOUC) Also 77C NP B126 285 Martin, Pidcock (LOUC) IJP CARROLL 76 PRL 37 806 +Chiang, Kycia, Li, Mazur, Michael+ (BNL) I PREVOST 74 NP B69 246 +Barloutaud+ (SACL, CERN, HEID) LANGBEIN 72 NP B47 477 +Wagner (MPIM) IJP KIM 71 PRL 27 356 (HARV) IJP Also 70 Duke Conf. 161 Kim (HARV) IJP ARMENTEROS 70 Duke Conf. 123 +Baillon+ (CERN, HEID, SACL) IJP BARBARO-... 70 Duke Conf. 173 Barbaro-Galtieri (LRL) IJP BAILEY 69 Thesis UCRL 50617 (LLL) IJP ARMENTEROS 68B NP B8 195 +Baillon+ (CERN, HEID, SACL) IJP

Λ(1820) F_{05}^{I (JP) = 0( 5}2^{+) Status:} �

This resonance is the cornerstone for all partial-wave analyses in this region. Most of the results published before 1973 are now obsolete and have been omitted. They may be found in our 1982 edition Physics Letters 111B111B111B111B (1982).

Most of the quoted errors are statistical only; the systematic errors due to the particular parametrizations used in the partial-wave analyses are not included. For this reason we do not calculate weighted averages for the mass and width.

Λ(1820) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

1815 to 1825 (≈ 1820) OUR ESTIMATE 1823±3 GOPAL 80 DPWA K N → K N 1819±2 ALSTON-... 78 DPWA K N → K N 1822±2 GOPAL 77 DPWA K N multichannel 1821±2 KANE 74 DPWA K − p → Σ π

• • • We do not use the following data for averages, fits, limits, etc. • • •

1830 DECLAIS 77 DPWA K N → K N 1817 or 1819 1 MARTIN 77 DPWA K N multichannel

Λ(1820) WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT

70 to 90 (≈ 80) OUR ESTIMATE 77±5 GOPAL 80 DPWA K N → K N 72±5 ALSTON-... 78 DPWA K N → K N 81±5 GOPAL 77 DPWA K N multichannel 87±3 KANE 74 DPWA K − p → Σ π

• • • We do not use the following data for averages, fits, limits, etc. • • •

82 DECLAIS 77 DPWA K N → K N 76 or 76 1 MARTIN 77 DPWA K N multichannel

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

Λ(1820) DECAY MODES

Mode Fraction (Γi /Γ)

Γ1 N K 55–65 % Γ2 Σ π 8–14 % Γ3 Σ (1385)π 5–10 % Γ4 Σ (1385)π , P-wave Γ5 Σ (1385)π , F-wave Γ6 Λη Γ7 Σ π π

The above branching fractions are our estimates, not fits or averages.

Λ(1820) BRANCHING RATIOS

Errors quoted do not include uncertainties in the parametrizations used in the partial-wave analyses and are thus too small. See also “Sign conventions for resonance couplings” in the Note on Λ and Σ Resonances. Γ � N K � /Γtotal Γ1/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.55 to 0.65 OUR ESTIMATE 0.58±0.02 GOPAL 80 DPWA K N → K N 0.60±0.03 ALSTON-... 78 DPWA K N → K N

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.51 DECLAIS 77 DPWA K N → K N 0.57±0.02 GOPAL 77 DPWA See GOPAL 80 0.59 or 0.58 1 MARTIN 77 DPWA K N multichannel

(Γi Γf )^1/^2/Γtotal in N K → Λ(1820) → Σ π (Γ1Γ2)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.28±0.03 GOPAL 77 DPWA K N multichannel −0.28±0.01 KANE 74 DPWA K − p → Σ π

• • • We do not use the following data for averages, fits, limits, etc. • • •

−0.25 or −0.25 1 MARTIN 77 DPWA K N multichannel

(Γi Γf )^1/^2/Γtotal in N K → Λ(1820) → Λη (Γ1Γ6)^1/^2/Γ

VALUE DOCUMENT ID TECN

−0.096+0.040

−0.020 RADER 73 MPWA Γ � Σ π π � /Γtotal Γ7/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

no clear signal 2 ARMENTEROS68C HDBC K − N → Σ π π

(Γi Γf )^1/^2/Γtotal in N K → Λ(1820) → Σ (1385)π , P-wave (Γ1Γ4)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.167±0.054 3 CAMERON 78 DPWA K − p → Σ(1385)π +0.27 ±0.03 PREVOST 74 DPWA K − N → Σ(1385)π

(Γi Γf )^1/^2/Γtotal in N K → Λ(1820) → Σ (1385)π , F-wave (Γ1Γ5)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

+0.065±0.029 3 CAMERON 78 DPWA K − p → Σ(1385)π

Λ(1820) FOOTNOTES

1 The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner fit. 2 There is a suggestion of a bump, enough to be consistent with what is expected from Σ(1385) → Σ π decay.

3 The published sign has been changed to be in accord with the baryon-first convention.

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

Λ(1820) REFERENCES

PDG 82 PL 111B Roos, Porter, Aguilar-Benitez+ (HELS, CIT, CERN) GOPAL 80 Toronto Conf. 159 (RHEL) IJP ALSTON-... 78 PR D18 182 Alston-Garnjost, Kenney+ (LBL, MTHO, CERN) IJP Also 77 PRL 38 1007 Alston-Garnjost, Kenney+ (LBL, MTHO, CERN) IJP CAMERON 78 NP B143 189 +Franek, Gopal, Bacon, Butterworth+ (RHEL, LOIC) IJP DECLAIS 77 CERN 77-16 +Duchon, Louvel, Patry, Seguinot+ (CAEN, CERN) IJP GOPAL 77 NP B119 362 +Ross, VanHorn, McPherson+ (LOIC, RHEL) IJP MARTIN 77 NP B127 349 +Pidcock, Moorhouse (LOUC, GLAS) IJP Also 77B NP B126 266 Martin, Pidcock (LOUC) Also 77C NP B126 285 Martin, Pidcock (LOUC) IJP KANE 74 LBL-2452 (LBL) IJP PREVOST 74 NP B69 246 +Barloutaud+ (SACL, CERN, HEID) RADER 73 NC 16A 178 +Barloutaud+ (SACL, HEID, CERN, RHEL, CDEF) ARMENTEROS 68C NP B8 216 +Baillon+ (CERN, HEID, SACL) I

Λ(1830) D_{05}^{I (JP) = 0( 5}2^{−) Status:} �

For results published before 1973 (they are now obsolete), see our 1982 edition Physics Letters 111B111B111B111B (1982).

The best evidence for this resonance is in the Σ π channel.

Λ(1830) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

1810 to 1830 (≈ 1830) OUR ESTIMATE 1831±10 GOPAL 80 DPWA K N → K N 1825±10 GOPAL 77 DPWA K N multichannel 1825± 1 KANE 74 DPWA K − p → Σ π

• • • We do not use the following data for averages, fits, limits, etc. • • •

1817 or 1818 1 MARTIN 77 DPWA K N multichannel

Λ(1830) WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT

60 to 110 (≈ 95) OUR ESTIMATE 100±10 GOPAL 80 DPWA K N → K N 94±10 GOPAL 77 DPWA K N multichannel 119± 3 KANE 74 DPWA K − p → Σ π

• • • We do not use the following data for averages, fits, limits, etc. • • •

56 or 56 1 MARTIN 77 DPWA K N multichannel

Λ(1830) DECAY MODES

Mode Fraction (Γi /Γ)

Γ1 N K 3–10 % Γ2 Σ π 35–75 % Γ3 Σ (1385)π >15 % Γ4 Σ (1385)π , D-wave Γ5 Λη

The above branching fractions are our estimates, not fits or averages.

Λ(1830) BRANCHING RATIOS

See “Sign conventions for resonance couplings” in the Note on Λ and Σ Resonances. Γ � N K � /Γtotal Γ1/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.03 to 0.10 OUR ESTIMATE 0.08±0.03 GOPAL 80 DPWA K N → K N 0.02±0.02 ALSTON-... 78 DPWA K N → K N

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.04±0.03 GOPAL 77 DPWA See GOPAL 80 0.04 or 0.04 1 MARTIN 77 DPWA K N multichannel

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

(Γi Γf )^1/^2/Γtotal in N K → Λ(1830) → Σ π (Γ1Γ2)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.17±0.03 GOPAL 77 DPWA K N multichannel −0.15±0.01 KANE 74 DPWA K − p → Σ π

• • • We do not use the following data for averages, fits, limits, etc. • • •

−0.17 or −0.17 1 MARTIN 77 DPWA K N multichannel

(Γi Γf )^1/^2/Γtotal in N K → Λ(1830) → Λη (Γ1Γ5)^1/^2/Γ

VALUE DOCUMENT ID TECN

−0.044±0.020 RADER 73 MPWA

(Γi Γf )^1/^2/Γtotal in N K → Λ(1830) → Σ (1385)π (Γ1Γ3)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

+0.141±0.014 2 CAMERON 78 DPWA K − p → Σ(1385)π +0.13 ±0.03 PREVOST 74 DPWA K − N → Σ(1385)π

Λ(1830) FOOTNOTES

1 The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner fit. 2 The CAMERON 78 upper limit on G-wave decay is 0.03. The published sign has been changed to be in accord with the baryon-first convention.

Λ(1830) REFERENCES

PDG 82 PL 111B Roos, Porter, Aguilar-Benitez+ (HELS, CIT, CERN) GOPAL 80 Toronto Conf. 159 (RHEL) IJP ALSTON-... 78 PR D18 182 Alston-Garnjost, Kenney+ (LBL, MTHO, CERN) IJP Also 77 PRL 38 1007 Alston-Garnjost, Kenney+ (LBL, MTHO, CERN) IJP CAMERON 78 NP B143 189 +Franek, Gopal, Bacon, Butterworth+ (RHEL, LOIC) IJP GOPAL 77 NP B119 362 +Ross, VanHorn, McPherson+ (LOIC, RHEL) IJP MARTIN 77 NP B127 349 +Pidcock, Moorhouse (LOUC, GLAS) IJP Also 77B NP B126 266 Martin, Pidcock (LOUC) Also 77C NP B126 285 Martin, Pidcock (LOUC) IJP KANE 74 LBL-2452 (LBL) IJP PREVOST 74 NP B69 246 +Barloutaud+ (SACL, CERN, HEID) RADER 73 NC 16A 178 +Barloutaud+ (SACL, HEID, CERN, RHEL, CDEF)

Λ(1890) P_{03}^{I (JP) = 0( 3}2^{+) Status:} �

For results published before 1974 (they are now obsolete), see our 1982 edition Physics Letters 111B111B111B111B (1982).

The JP = 3/2+ assignment is consistent with all available data (including polarization) and recent partial-wave analyses. The dominant inelastic modes remain unknown.

Λ(1890) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

1850 to 1910 (≈ 1890) OUR ESTIMATE 1897± 5 GOPAL 80 DPWA K N → K N 1908±10 ALSTON-... 78 DPWA K N → K N 1900± 5 GOPAL 77 DPWA K N multichannel 1894±10 HEMINGWAY 75 DPWA K − p → K N

• • • We do not use the following data for averages, fits, limits, etc. • • •

1856 or 1868 1 MARTIN 77 DPWA K N multichannel 1900 2 NAKKASYAN 75 DPWA K − p → Λ ω

Λ(1890) WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT

60 to 200 (≈ 100) OUR ESTIMATE 74±10 GOPAL 80 DPWA K N → K N 119±20 ALSTON-... 78 DPWA K N → K N 72±10 GOPAL 77 DPWA K N multichannel 107±10 HEMINGWAY 75 DPWA K − p → K N

• • • We do not use the following data for averages, fits, limits, etc. • • •

191 or 193 1 MARTIN 77 DPWA K N multichannel 100 2 NAKKASYAN 75 DPWA K − p → Λ ω

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

Λ(1890) DECAY MODES

Mode Fraction (Γi /Γ)

Γ1 N K 20–35 % Γ2 Σ π 3–10 % Γ3 Σ (1385)π seen Γ4 Σ (1385)π , P-wave Γ5 Σ (1385)π , F-wave Γ6 N K^∗(892) seen Γ7 N K^∗(892), S=1/2, P-wave Γ8 Λω

The above branching fractions are our estimates, not fits or averages.

Λ(1890) BRANCHING RATIOS

See “Sign conventions for resonance couplings” in the Note on Λ and Σ Resonances. Γ � N K � /Γtotal Γ1/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.20 to 0.35 OUR ESTIMATE 0.20±0.02 GOPAL 80 DPWA K N → K N 0.34±0.05 ALSTON-... 78 DPWA K N → K N 0.24±0.04 HEMINGWAY 75 DPWA K − p → K N

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.18±0.02 GOPAL 77 DPWA See GOPAL 80 0.36 or 0.34 1 MARTIN 77 DPWA K N multichannel

(Γi Γf )^1/^2/Γtotal in N K → Λ(1890) → Σ π (Γ1Γ2)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.09±0.03 GOPAL 77 DPWA K N multichannel

• • • We do not use the following data for averages, fits, limits, etc. • • •

+0.15 or +0.14 1 MARTIN 77 DPWA K N multichannel

(Γi Γf )^1/^2/Γtotal in N K → Λ(1890) → Λω (Γ1Γ8)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

seen BACCARI 77 IPWA K − p → Λ ω 0.032 2 NAKKASYAN 75 DPWA K − p → Λ ω

(Γi Γf )^1/^2/Γtotal in N K → Λ(1890) → Σ (1385)π , P-wave (Γ1Γ4)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

<0.03 CAMERON 78 DPWA K − p → Σ(1385)π

(Γi Γf )^1/^2/Γtotal in N K → Λ(1890) → Σ (1385)π , F-wave (Γ1Γ5)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.126±0.055 3 CAMERON 78 DPWA K − p → Σ(1385)π

(Γi Γf )^1/^2/Γtotal in N K → Λ(1890) → N K^∗(892) (Γ1Γ6)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.07±0.03 3,4 CAMERON 78B DPWA K − p → N K ∗

Λ(1890) FOOTNOTES

1 The two MARTIN 77 values are from a T-matrix pole and from a Breit-Wigner fit. 2 Found in one of two best solutions.

3 The published sign has been changed to be in accord with the baryon-first convention. 4 Upper limits on the P 3 and F3 waves are each 0.03.

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

Λ(1890) REFERENCES

PDG 82 PL 111B Roos, Porter, Aguilar-Benitez+ (HELS, CIT, CERN) GOPAL 80 Toronto Conf. 159 (RHEL) IJP ALSTON-... 78 PR D18 182 Alston-Garnjost, Kenney+ (LBL, MTHO, CERN) IJP Also 77 PRL 38 1007 Alston-Garnjost, Kenney+ (LBL, MTHO, CERN) IJP CAMERON 78 NP B143 189 +Franek, Gopal, Bacon, Butterworth+ (RHEL, LOIC) IJP CAMERON 78B NP B146 327 +Franek, Gopal, Kalmus, McPherson+ (RHEL, LOIC) IJP BACCARI 77 NC 41A 96 +Poulard, Revel, Tallini+ (SACL, CDEF) IJP GOPAL 77 NP B119 362 +Ross, VanHorn, McPherson+ (LOIC, RHEL) IJP MARTIN 77 NP B127 349 +Pidcock, Moorhouse (LOUC, GLAS) IJP Also 77B NP B126 266 Martin, Pidcock (LOUC) Also 77C NP B126 285 Martin, Pidcock (LOUC) IJP HEMINGWAY 75 NP B91 12 +Eades, Harmsen+ (CERN, HEIDH, MPIM) IJP NAKKASYAN 75 NP B93 85 (CERN) IJP

Λ(2000)^{I (JP) = 0(??) Status:} �

OMITTED FROM SUMMARY TABLE

We list here all the ambiguous resonance possibilities with a mass around 2 GeV. The proposed quantum numbers are D3 (BARBARO- GALTIERI 70 in Σ π), D3+F5, P3+D5, or P1+D3 (BRANDSTET- TER 72 in Λω), and S1 (CAMERON 78B in N K^∗). The first two of the above analyses should now be considered obsolete. See also NAKKASYAN 75.

Λ(2000) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

≈ 2000 OUR ESTIMATE

2030±30 CAMERON 78B DPWA K − p → N K ∗ 1935 to 1971 1 BRANDSTET...72 DPWA K − p → Λ ω 1951 to 2034 1 BRANDSTET...72 DPWA K − p → Λ ω 2010±30 BARBARO-... 70 DPWA K − p → Σ π

Λ(2000) WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT

125±25 CAMERON 78B DPWA K − p → N K ∗ 180 to 240 1 BRANDSTET...72 DPWA (lower mass) 73 to 154 1 BRANDSTET...72 DPWA (higher mass) 130±50 BARBARO-... 70 DPWA K − p → Σ π

Λ(2000) DECAY MODES

Mode

Γ1 N K Γ2 Σ π Γ3 Λω Γ4 N K^∗(892), S=1/2, S-wave Γ5 N K^∗(892), S=3/2, D-wave

Λ(2000) BRANCHING RATIOS

See “Sign conventions for resonance couplings” in the Note on Λ and Σ Resonances.

(Γi Γf )^1/^2/Γtotal in N K → Λ(2000) → Σ π (Γ1Γ2)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.20±0.04 BARBARO-... 70 DPWA K − p → Σ π

(Γi Γf )^1/^2/Γtotal in N K → Λ(2000) → Λω (Γ1Γ3)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

0.17 to 0.25 1 BRANDSTET...72 DPWA (lower mass) 0.04 to 0.15 1 BRANDSTET...72 DPWA (higher mass)

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

(Γi Γf )^1/^2/Γtotal in N K → Λ(2000) → N K^∗(892), S=1/2, S-wave (Γ1Γ4)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.12±0.03 2 CAMERON 78B DPWA K − p → N K ∗

(Γi Γf )^1/^2/Γtotal in N K → Λ(2000) → N K^∗(892), S=3/2, D-wave (Γ1Γ5)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

+0.09±0.03 CAMERON 78B DPWA K − p → N K ∗

Λ(2000) FOOTNOTES

1 The parameters quoted here are ranges from the three best fits; the lower state probably has J ≤ 3/2, and the higher one probably has J ≤ 5/2.

2 The published sign has been changed to be in accord with the baryon-first convention.

Λ(2000) REFERENCES

CAMERON 78B NP B146 327 +Franek, Gopal, Kalmus, McPherson+ (RHEL, LOIC) IJP NAKKASYAN 75 NP B93 85 (CERN) IJP BRANDSTET... 72 NP B39 13 Brandstetter, Butterworth+ (RHEL, CDEF, SACL) BARBARO-... 70 Duke Conf. 173 Barbaro-Galtieri (LRL) IJP

Λ(2020) F_{07}^{I (JP) = 0( 7}2^{+) Status:} �

OMITTED FROM SUMMARY TABLE

In LITCHFIELD 71, need for the state rests solely on a possibly inconsistent polarization measurement at 1.784 GeV/c. HEMING- WAY 75 does not require this state. GOPAL 77 does not need it in either N K orΣ π. With new K^− n angular distributions included, DECLAIS 77 sees it. However, this and other new data are included in GOPAL 80 and the state is not required. BACCARI 77 weakly supports it.

Λ(2020) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

≈ 2020 OUR ESTIMATE

2140 BACCARI 77 DPWA K − p → Λ ω 2117 DECLAIS 77 DPWA K N → K N 2100±30 LITCHFIELD 71 DPWA K − p → K N 2020±20 BARBARO-... 70 DPWA K − p → Σ π

Λ(2020) WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT

128 BACCARI 77 DPWA K − p → Λ ω 167 DECLAIS 77 DPWA K N → K N 120±30 LITCHFIELD 71 DPWA K − p → K N 160±30 BARBARO-... 70 DPWA K − p → Σ π

Λ(2020) DECAY MODES

Mode

Γ1 N K Γ2 Σ π Γ3 Λω

Λ(2020) BRANCHING RATIOS

See “Sign conventions for resonance couplings” in the Note on Λ and Σ Resonances. Γ � N K � /Γtotal Γ1/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.05 DECLAIS 77 DPWA K N → K N 0.05±0.02 LITCHFIELD 71 DPWA K − p → K N

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

(Γi Γf )^1/^2/Γtotal in N K → Λ(2020) → Σ π (Γ1Γ2)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.15±0.02 BARBARO-... 70 DPWA K − p → Σ π

(Γi Γf )^1/^2/Γtotal in N K → Λ(2020) → Λω (Γ1Γ3)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

<0.05 BACCARI 77 DPWA K − p → Λ ω

Λ(2020) REFERENCES

GOPAL 80 Toronto Conf. 159 (RHEL) BACCARI 77 NC 41A 96 +Poulard, Revel, Tallini+ (SACL, CDEF) IJP DECLAIS 77 CERN 77-16 +Duchon, Louvel, Patry, Seguinot+ (CAEN, CERN) IJP GOPAL 77 NP B119 362 +Ross, VanHorn, McPherson+ (LOIC, RHEL) HEMINGWAY 75 NP B91 12 +Eades, Harmsen+ (CERN, HEIDH, MPIM) IJP LITCHFIELD 71 NP B30 125 +..., Lesquoy+ (RHEL, CDEF, SACL) IJP BARBARO-... 70 Duke Conf. 173 Barbaro-Galtieri (LRL) IJP

Λ(2100) G_{07}^{I (JP) = 0( 7}2^{−) Status:} �

Discovered by COOL 66 and by WOHL 66. Most of the results published before 1973 are now obsolete and have been omitted. They may be found in our 1982 edition Physics Letters 111B111B111B111B (1982).

This entry only includes results from partial-wave analyses. Parameters of peaks seen in cross sections and in invariant-mass distributions around 2100 MeV used to be listed in a separate entry immediately following. It may be found in our 1986 edition Physics Letters 170B

170B (1986).

Λ(2100) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

2090 to 2110 (≈ 2100) OUR ESTIMATE 2104±10 GOPAL 80 DPWA K N → K N 2106±30 DEBELLEFON 78 DPWA K N → K N 2110±10 GOPAL 77 DPWA K N multichannel 2105±10 HEMINGWAY 75 DPWA K − p → K N 2115±10 KANE 74 DPWA K − p → Σ π

• • • We do not use the following data for averages, fits, limits, etc. • • •

2094 BACCARI 77 DPWA K − p → Λ ω 2094 DECLAIS 77 DPWA K N → K N 2110 or 2089 1 NAKKASYAN 75 DPWA K − p → Λ ω

Λ(2100) WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT

100 to 250 (≈ 200) OUR ESTIMATE 157±40 DEBELLEFON 78 DPWA K N → K N 250±30 GOPAL 77 DPWA K N multichannel 241±30 HEMINGWAY 75 DPWA K − p → K N 152±15 KANE 74 DPWA K − p → Σ π

• • • We do not use the following data for averages, fits, limits, etc. • • •

98 BACCARI 77 DPWA K − p → Λ ω 250 DECLAIS 77 DPWA K N → K N 244 or 302 1 NAKKASYAN 75 DPWA K − p → Λ ω

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

Λ(2100) DECAY MODES

Mode Fraction (Γi /Γ)

Γ1 N K 25–35 % Γ2 Σ π ∼ 5 % Γ3 Λη <3 % Γ4 Ξ K <3 % Γ5 Λω <8 % Γ6 N K^∗(892) 10–20 % Γ7 N K^∗(892), S=1/2, G-wave Γ8 N K^∗(892), S=3/2, D-wave

The above branching fractions are our estimates, not fits or averages.

Λ(2100) BRANCHING RATIOS

See “Sign conventions for resonance couplings” in the Note on Λ and Σ Resonances. Γ � N K � /Γtotal Γ1/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.25 to 0.35 OUR ESTIMATE 0.34±0.03 GOPAL 80 DPWA K N → K N 0.24±0.06 DEBELLEFON 78 DPWA K N → K N 0.31±0.03 HEMINGWAY 75 DPWA K − p → K N

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.29 DECLAIS 77 DPWA K N → K N 0.30±0.03 GOPAL 77 DPWA See GOPAL 80

(Γi Γf )^1/^2/Γtotal in N K → Λ(2100) → Σ π (Γ1Γ2)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

+0.12±0.04 GOPAL 77 DPWA K N multichannel +0.11±0.01 KANE 74 DPWA K − p → Σ π

(Γi Γf )^1/^2/Γtotal in N K → Λ(2100) → Λη (Γ1Γ3)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.050±0.020 RADER 73 MPWA K − p → Λ η

(Γi Γf )^1/^2/Γtotal in N K → Λ(2100) → Ξ K (Γ1Γ4)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

0.035±0.018 LITCHFIELD 71 DPWA K − p → Ξ K

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.003 MULLER 69B DPWA K − p → Ξ K 0.05 TRIPP 67 RVUE K − p → Ξ K

(Γi Γf )^1/^2/Γtotal in N K → Λ(2100) → Λω (Γ1Γ5)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.070 2 BACCARI 77 DPWA GD37 wave +0.011 2 BACCARI 77 DPWA GG17 wave +0.008 2 BACCARI 77 DPWA GG37 wave 0.122 or 0.154 1 NAKKASYAN 75 DPWA K − p → Λ ω

(Γi Γf )^1/^2/Γtotal in N K → Λ(2100) → N K^∗(892), S=3/2, D-wave (Γ1Γ8)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

+0.21±0.04 CAMERON 78B DPWA K − p → N K ∗

(Γi Γf )^1/^2/Γtotal in N K → Λ(2100) → N K^∗(892), S=1/2, G-wave (Γ1Γ7)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.04±0.03 3 CAMERON 78B DPWA K − p → N K ∗

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

Λ(2100) FOOTNOTES

1 The NAKKASYAN 75 values are from the two best solutions found. Each has the Λ(2100) and one additional resonance (P3 or F5).

2 Note that the three for BACCARI 77 entries are for three different waves. 3 The published sign has been changed to be in accord with the baryon-first convention. The upper limit on the G3 wave is 0.03.

Λ(2100) REFERENCES

PDG 86 PL 170B Aguilar-Benitez, Porter+ (CERN, CIT+) PDG 82 PL 111B Roos, Porter, Aguilar-Benitez+ (HELS, CIT, CERN) GOPAL 80 Toronto Conf. 159 (RHEL) IJP CAMERON 78B NP B146 327 +Franek, Gopal, Kalmus, McPherson+ (RHEL, LOIC) IJP DEBELLEFON 78 NC 42A 403 De Bellefon, Berthon, Billoir+ (CDEF, SACL) IJP BACCARI 77 NC 41A 96 +Poulard, Revel, Tallini+ (SACL, CDEF) IJP DECLAIS 77 CERN 77-16 +Duchon, Louvel, Patry, Seguinot+ (CAEN, CERN) IJP GOPAL 77 NP B119 362 +Ross, VanHorn, McPherson+ (LOIC, RHEL) IJP HEMINGWAY 75 NP B91 12 +Eades, Harmsen+ (CERN, HEIDH, MPIM) IJP NAKKASYAN 75 NP B93 85 (CERN) IJP KANE 74 LBL-2452 (LBL) IJP RADER 73 NC 16A 178 +Barloutaud+ (SACL, HEID, CERN, RHEL, CDEF) LITCHFIELD 71 NP B30 125 +..., Lesquoy+ (RHEL, CDEF, SACL) IJP MULLER 69B Thesis UCRL 19372 (LRL) TRIPP 67 NP B3 10 +Leith+ (LRL, SLAC, CERN, HEID, SACL) COOL 66 PRL 16 1228 +Giacomelli, Kycia, Leontic, Lundby+ (BNL) WOHL 66 PRL 17 107 +Solmitz, Stevenson (LRL) IJP

Λ(2110) F_{05}^{I (JP) = 0( 5}2^{+) Status:} �

For results published before 1974 (they are now obsolete), see our 1982 edition Physics Letters 111B111B111B111B (1982). All the references have been retained.

This resonance is in the Baryon Summary Table, but the evidence for it could be better.

Λ(2110) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

2090 to 2140 (≈ 2110) OUR ESTIMATE 2092±25 GOPAL 80 DPWA K N → K N 2125±25 CAMERON 78B DPWA K − p → N K ∗ 2106±50 DEBELLEFON 78 DPWA K N → K N 2140±20 DEBELLEFON 77 DPWA K − p → Σ π 2100±50 GOPAL 77 DPWA K N multichannel 2112± 7 KANE 74 DPWA K − p → Σ π

• • • We do not use the following data for averages, fits, limits, etc. • • •

2137 BACCARI 77 DPWA K − p → Λ ω 2103 1 NAKKASYAN 75 DPWA K − p → Λ ω

Λ(2110) WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT

150 to 250 (≈ 200) OUR ESTIMATE 245±25 GOPAL 80 DPWA K N → K N 160±30 CAMERON 78B DPWA K − p → N K ∗ 251±50 DEBELLEFON 78 DPWA K N → K N 140±20 DEBELLEFON 77 DPWA K − p → Σ π 200±50 GOPAL 77 DPWA K N multichannel 190±30 KANE 74 DPWA K − p → Σ π

• • • We do not use the following data for averages, fits, limits, etc. • • •

132 BACCARI 77 DPWA K − p → Λ ω 391 1 NAKKASYAN 75 DPWA K − p → Λ ω

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

Λ(2110) DECAY MODES

Mode Fraction (Γi /Γ)

Γ1 N K 5–25 % Γ2 Σ π 10–40 % Γ3 Λω seen Γ4 Σ (1385)π seen Γ5 Σ (1385)π , P-wave Γ6 N K^∗(892) 10–60 % Γ7 N K^∗(892), S=1/2, F-wave

The above branching fractions are our estimates, not fits or averages.

Λ(2110) BRANCHING RATIOS

See “Sign conventions for resonance couplings” in the Note on Λ and Σ Resonances. Γ � N K � /Γtotal Γ1/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.05 to 0.25 OUR ESTIMATE 0.07±0.03 GOPAL 80 DPWA K N → K N 0.27±0.06 2 DEBELLEFON 78 DPWA K N → K N

• • • We do not use the following data for averages, fits, limits, etc. • • •

0.07±0.03 GOPAL 77 DPWA See GOPAL 80

(Γi Γf )^1/^2/Γtotal in N K → Λ(2110) → Σ π (Γ1Γ2)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

+0.14±0.01 DEBELLEFON 77 DPWA K − p → Σ π +0.20±0.03 KANE 74 DPWA K − p → Σ π

• • • We do not use the following data for averages, fits, limits, etc. • • •

+0.10±0.03 GOPAL 77 DPWA K N multichannel

(Γi Γf )^1/^2/Γtotal in N K → Λ(2110) → Λω (Γ1Γ3)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

<0.05 BACCARI 77 DPWA K − p → Λ ω 0.112 1 NAKKASYAN 75 DPWA K − p → Λ ω

(Γi Γf )^1/^2/Γtotal in N K → Λ(2110) → Σ (1385)π (Γ1Γ4)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

+0.071±0.025 3 CAMERON 78 DPWA K − p → Σ(1385)π

(Γi Γf )^1/^2/Γtotal in N K → Λ(2110) → N K^∗(892) (Γ1Γ6)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.17±0.04 4 CAMERON 78B DPWA K − p → N K ∗

Λ(2110) FOOTNOTES

1 Found in one of two best solutions. 2 The published error of 0.6 was a misprint.

3 The CAMERON 78 upper limit on F-wave decay is 0.03. The sign here has been changed to be in accord with the baryon-first convention.

4 The published sign has been changed to be in accord with the baryon-first convention. The CAMERON 78B upper limits on the P3 and F3 waves are each 0.03.

Λ(2110) REFERENCES

PDG 82 PL 111B Roos, Porter, Aguilar-Benitez+ (HELS, CIT, CERN) GOPAL 80 Toronto Conf. 159 (RHEL) IJP CAMERON 78 NP B143 189 +Franek, Gopal, Bacon, Butterworth+ (RHEL, LOIC) IJP CAMERON 78B NP B146 327 +Franek, Gopal, Kalmus, McPherson+ (RHEL, LOIC) IJP DEBELLEFON 78 NC 42A 403 De Bellefon, Berthon, Billoir+ (CDEF, SACL) IJP BACCARI 77 NC 41A 96 +Poulard, Revel, Tallini+ (SACL, CDEF) IJP DEBELLEFON 77 NC 37A 175 De Bellefon, Berthon, Billoir+ (CDEF, SACL) IJP GOPAL 77 NP B119 362 +Ross, VanHorn, McPherson+ (LOIC, RHEL) IJP NAKKASYAN 75 NP B93 85 (CERN) IJP KANE 74 LBL-2452 (LBL) IJP

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

Λ(2325) D_{03}^{I (JP) = 0( 3}2^{−) Status:} �

OMITTED FROM SUMMARY TABLE

BACCARI 77 finds this state with either JP = 3/2− or 3/2+ in a energy-dependent partial-wave analyses of K^− p → Λω from 2070 to 2436 MeV. A subsequent semi-energy-independent analysis from threshold to 2436 MeV selects 3/2−. DEBELLEFON 78 (same group) also sees this state in an energy-dependent partial-wave analysis of K^− p → K N data, and finds JP = 3/2− or 3/2+. They again prefer JP = 3/2−, but only on the basis of model-dependent considerations.

Λ(2325) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

≈ 2325 OUR ESTIMATE

2342±30 DEBELLEFON 78 DPWA K N → K N 2327±20 BACCARI 77 DPWA K − p → Λ ω

Λ(2325) WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT

177±40 DEBELLEFON 78 DPWA K N → K N 160±40 BACCARI 77 IPWA K − p → Λ ω

Λ(2325) DECAY MODES

Mode

Γ1 N K Γ2 Λω

Λ(2325) BRANCHING RATIOS Γ � N K � /Γtotal Γ1/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

0.19±0.06 DEBELLEFON 78 DPWA K N → K N

(Γi Γf )^1/^2/Γtotal in N K → Λ(2325) → Λω (Γ1Γ2)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

0.06±0.02 1 BACCARI 77 IPWA DS33 wave 0.05±0.02 1 BACCARI 77 DPWA DD13 wave 0.08±0.03 1 BACCARI 77 DPWA DD33 wave

Λ(2325) FOOTNOTES

1 Note that the three BACCARI 77 entries are for three different waves.

Λ(2325) REFERENCES

DEBELLEFON 78 NC 42A 403 De Bellefon, Berthon, Billoir+ (CDEF, SACL) IJP BACCARI 77 NC 41A 96 +Poulard, Revel, Tallini+ (SACL, CDEF) IJP

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

Λ(2350) H_{09}^{I (JP) = 0( 9}2^{+) Status:} �

DAUM 68 favors JP = 7/2− or 9/2+. BRICMAN 70 favors 9/2+. LASINSKI 71 suggests three states in this region using a Pomeron + resonances model. There are now also three formation experiments from the College de France-Saclay group, DEBELLEFON 77, BACCARI 77, and DEBELLEFON 78, which find 9/2+ in energydependent partial-wave analyses of K N → Σ π, Λω, and N K .

Λ(2350) MASS

VALUE (MeV) DOCUMENT ID TECN COMMENT

2340 to 2370 (≈ 2350) OUR ESTIMATE 2370±50 DEBELLEFON 78 DPWA K N → K N 2365±20 DEBELLEFON 77 DPWA K − p → Σ π 2358± 6 BRICMAN 70 CNTR Total, charge exchange

• • • We do not use the following data for averages, fits, limits, etc. • • •

2372 BACCARI 77 DPWA K − p → Λ ω 2344±15 COOL 70 CNTR K − p, K − d total 2360±20 LU 70 CNTR γ p → K+ Y ∗ 2340± 7 BUGG 68 CNTR K − p, K − d total

Λ(2350) WIDTH

VALUE (MeV) DOCUMENT ID TECN COMMENT

100 to 250 (≈ 150) OUR ESTIMATE 204±50 DEBELLEFON 78 DPWA K N → K N 110±20 DEBELLEFON 77 DPWA K − p → Σ π 324±30 BRICMAN 70 CNTR Total, charge exchange

• • • We do not use the following data for averages, fits, limits, etc. • • •

257 BACCARI 77 DPWA K − p → Λ ω 190 COOL 70 CNTR K − p, K − d total 55 LU 70 CNTR γ p → K+ Y ∗ 140±20 BUGG 68 CNTR K − p, K − d total

Λ(2350) DECAY MODES

Mode Fraction (Γi /Γ)

Γ1 N K ∼ 12 % Γ2 Σ π ∼ 10 % Γ3 Λω

The above branching fractions are our estimates, not fits or averages.

Λ(2350) BRANCHING RATIOS

See “Sign conventions for resonance couplings” in the Note on Λ and Σ Resonances. Γ � N K � /Γtotal Γ1/Γ Γ � � Γ � � Γ � � VALUE DOCUMENT ID TECN COMMENT

∼ 0.12 OUR ESTIMATE

0.12±0.04 DEBELLEFON 78 DPWA K N → K N

(Γi Γf )^1/^2/Γtotal in N K → Λ(2350) → Σ π (Γ1Γ2)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

−0.11±0.02 DEBELLEFON 77 DPWA K − p → Σ π

(Γi Γf )^1/^2/Γtotal in N K → Λ(2350) → Λω (Γ1Γ3)^1/^2/Γ

VALUE DOCUMENT ID TECN COMMENT

<0.05 BACCARI 77 DPWA K − p → Λ ω

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)

1995 PARTIAL UPDATE TO THE REVIEW OF PARTICLE PROPERTIES*

Λ(2350) REFERENCES

DEBELLEFON 78 NC 42A 403 De Bellefon, Berthon, Billoir+ (CDEF, SACL) IJP BACCARI 77 NC 41A 96 +Poulard, Revel, Tallini+ (SACL, CDEF) IJP DEBELLEFON 77 NC 37A 175 De Bellefon, Berthon, Billoir+ (CDEF, SACL) IJP LASINSKI 71 NP B29 125 (EFI) IJP BRICMAN 70 PL 31B 152 +Ferro-Luzzi, Perreau+ (CERN, CAEN, SACL) COOL 70 PR D1 1887 +Giacomelli, Kycia, Leontic, Li+ (BNL) I Also 66 PRL 16 1228 Cool, Giacomelli, Kycia, Leontic, Lundby+ (BNL) I LU 70 PR D2 1846 +Greenberg, Hughes, Minehart, Mori+ (YALE) BUGG 68 PR 168 1466 +Gilmore, Knight+ (RHEL, BIRM, CAVE) I DAUM 68 NP B7 19 +Erne, Lagnaux, Sens, Steuer, Udo (CERN) JP

Λ(2585) Bumps^{I (JP) = 0(??) Status:} �

OMITTED FROM SUMMARY TABLE

Λ(2585) MASS (BUMPS)

VALUE (MeV) DOCUMENT ID TECN COMMENT

≈ 2585 OUR ESTIMATE

2585±45 ABRAMS 70 CNTR K − p, K − d total 2530±25 LU 70 CNTR γ p → K+ Y ∗

Λ(2585) WIDTH (BUMPS)

VALUE (MeV) DOCUMENT ID TECN COMMENT

300 ABRAMS 70 CNTR K − p, K − d total 150 LU 70 CNTR γ p → K+ Y ∗

Λ(2585) DECAY MODES (BUMPS)

Mode

Γ1 N K

Λ(2585) BRANCHING RATIOS (BUMPS)

(J+ 12 )×Γ � N K � /Γtotal Γ1/Γ � � � � � � J is not known, so only (J+ 12) × Γ ( N K ) /Γtotal can be given.

VALUE DOCUMENT ID TECN COMMENT

1 ABRAMS 70 CNTR K − p, K − d total 0.12±0.12 1 BRICMAN 70 CNTR Total, charge exchange

Λ(2585) FOOTNOTES (BUMPS)

1 The resonance is at the end of the region analyzed — no clear signal.

Λ(2585) REFERENCES (BUMPS)

ABRAMS 70 PR D1 1917 +Cool, Giacomelli, Kycia, Leontic, Li+ (BNL) I Also 66 PRL 16 1228 Cool, Giacomelli, Kycia, Leontic, Lundby+ (BNL) I BRICMAN 70 PL 31B 152 +Ferro-Luzzi, Perreau+ (CERN, CAEN, SACL) LU 70 PR D2 1846 +Greenberg, Hughes, Minehart, Mori+ (YALE)

*CITATION: L. Montanet et al., Physical Review D50, 1173 (1994) and 1995 off-year partial update for the 1996 edition (URL: http://pdg.lbl.gov/)