6 36. Plots of cross sections and related quantities

Average Hadron Multiplicities in Hadronic e+e^− Annihilation Events

Table 36.1: Average hadron multiplicity per e+e− annihilation event at √ s ≈ 10, 29–35, and 91 GeV.

The rates given include decay products from resonances with cτ < 10 cm, and include charge conjugated states. (Updated July 1995 by O. Biebel.)

Particle √ s ≈ 10 GeV √ s = 29{35 GeV √ s = 91 GeV Pseudoscalar mesons:

π+ 6.6 ± 0.2 10.3 ± 0.4 17.1 ± 0.4 π0 3.2 ± 0.3 5.83 ± 0.28 9.18 ± 0.73 K+ 0.90 ± 0.04 1.48 ± 0.09 2.39 ± 0.12 K0 0.91 ± 0.05 1.48 ± 0.07 2.01 ± 0.04 η 0.20 ± 0.04 0.61 ± 0.07 0.95 ± 0.11 η′(958) 0.03 ± 0.01 0.26 ± 0.10 0.17 ± 0.06 D+ 0.16 ± 0.03 0.17 ± 0.03 0.20 ± 0.03 D0 0.37 ± 0.06 0.45 ± 0.07 0.40 ± 0.06 D+s 0.13 ± 0.02 0.45 ± 0.20(a) — B+, B0d — — 0.165 ± 0.026(b) B0s — — 0.057 ± 0.013(b) Scalar mesons:

f0(980) 0.024 ± 0.006 0.05 ± 0.02(c) 0.14 ± 0.06(d) Vector mesons:

ρ(770)0 0.35 ± 0.04 0.81 ± 0.08 1.21 ± 0.16 ω(782) 0.30 ± 0.08 — — K∗(892)+ 0.27 ± 0.03 0.64 ± 0.05 0.715 ± 0.059 K∗(892)0 0.29 ± 0.03 0.56 ± 0.06 0.742 ± 0.042 ϕ(1020) 0.044 ± 0.003 0.085 ± 0.011 0.100 ± 0.008 D∗(2010)+ 0.22 ± 0.04 0.43 ± 0.07 0.180 ± 0.013 D∗(2007)0 0.23 ± 0.06 0.27 ± 0.11 — B∗ (e) — — 0.288 ± 0.026 J/ψ(1S) — — 0.0054 ± 0.0005(f) ψ(2S) — — 0.0023 ± 0.0011(f) Pseudovector mesons:

χc1(1P ) — — 0.0087 ± 0.0028(f) Tensor mesons:

f2(1270) 0.09 ± 0.02 0.14 ± 0.04 0.31 ± 0.12 K∗2 (1430)+ — 0.09 ± 0.03 — K∗2 (1430)0 — 0.12 ± 0.06 0.19 ± 0.07(g) B∗∗ (h) — — 0.12 ± 0.24 Baryons:

p 0.253 ± 0.016 0.640 ± 0.050 0.964 ± 0.102 Λ 0.080 ± 0.007 0.205 ± 0.010 0.368 ± 0.014 Σ0 0.023 ± 0.008 — — Σ± — — 0.170 ± 0.063 Ξ− 0.0059 ± 0.0007 0.0176 ± 0.0027 0.0227 ± 0.0018 Δ(1232)++ 0.040 ± 0.010 — 0.022 ± 0.06 Σ(1385)− 0.006 ± 0.002 0.017 ± 0.004 — Σ(1385)+ 0.005 ± 0.001 0.017 ± 0.004 — Σ(1385)± 0.0106 ± 0.0020 0.033 ± 0.008 0.0380 ± 0.0062 Ξ(1530)0 0.0015 ± 0.0006 — 0.0048 ± 0.0005 Ω− 0.0007 ± 0.0004 0.014 ± 0.007 0.0050 ± 0.0015 Λ+c 0.100 ± 0.030(i) 0.110 ± 0.050 — Λ0b — — 0.031 ± 0.016 Σ++c , Σ0c 0.014 ± 0.007 — —

All average multiplicites are per hadronic e+e− annihilation event.

(a) B(Ds → ηπ, η′π) has been used (RPP 1994). (b) The Standard Model B(Z → bb) = 0.217 was used. (c) xp = p/pbeam > 0.1 only.

(d) Extrapolation to the unobserved region using the shape predicted by JETSET.

(e) Any charge state (i.e., B∗d, B∗u, or B∗s ). (f) B(Z → hadrons) = 0.699 has been used (RPP 1994). (g) xE = E[K∗2 (1430)0]/Ebeam < 0.3 only. (h) Any charge state (i.e., B∗∗d , B∗∗u , or B∗∗s ).

(i) The value was taken from the cross section of the Λ+c → pπK, assuming the branching fraction to be (3.2 ± 0.7)% (RPP 1992).

References:

RPP92: Phys. Rev. D45 (1992) and references therein RPP94: Phys. Rev. D50, 1173 (1994) and references therein A. De Angelis, J. Phys. G19, 1233 (1993) and references therein R. Marshall, Rept. on Prog. in Phys. 52, 1329 (1989) ALEPH: D. Buskulic et al., Phys. Lett. B295, 396 (1992) ALEPH: D. Buskulic et al., Z. Phys. C64, 361 (1994) ARGUS: A. Albrecht et al., Z. Phys. C61, 1 (1994) ARGUS: H. Albrecht et al., Z. Phys. C58, 199 (1993) ARGUS: H. Albrecht et al., Z. Phys. C54, 1 (1992) ARGUS: H. Albrecht et al., Z. Phys. C46, 15 (1990) ARGUS: H. Albrecht et al., Z. Phys. C44, 547 (1989) ARGUS: H. Albrecht et al., Phys. Lett. B230, 169 (1989) CELLO: H.J. Behrend et al., Z. Phys. C47, 1 (1990) CELLO: H.J. Behrend et al., Z. Phys. C46, 397 (1990) CLEO: D. Bortoletto et al., Phys. Rev. D37, 1719 (1988) Crystal Ball: Ch. Bieler et al., Z. Phys. C49, 225 (1991) DELPHI: P. Abreu et al., Nucl. Phys. B, CERN PPE/95-28 DELPHI: P. Abreu et al., Z. Phys. C, CERN PPE/95-39 DELPHI: P. Abreu et al., Z. Phys. C, CERN PPE/95-53 DELPHI: P. Abreu et al., Phys. Lett. B345, 598 (1995) DELPHI: P. Abreu et al., Z. Phys. C65, 587 (1995) DELPHI: P. Abreu et al., Phys. Lett. B341, 109 (1994) DELPHI: P. Abreu et al., Z. Phys. C61, 407 (1994) DELPHI: P. Abreu et al., Z. Phys. C59, 533 (1993) DELPHI: P. Abreu et al., Z. Phys. C57, 181 (1993) HRS: M. Derrick et al., Phys. Rev. D35, 2639 (1987) HRS: S. Abachi et al., Phys. Rev. Lett. 57, 1990 (1986) JADE: D.D. Pietzl et al., Z. Phys. C46, 1 (1990) JADE: W. Bartel et al., Z. Phys. C20, 187 (1983) L3: M. Acciarri et al., Phys. Lett. B345, 589 (1995) L3: M. Acciarri et al., Phys. Lett. B328, 223 (1994) L3: O. Adriani et al., Phys. Lett. B317, 467 (1993) MARK II: G. Wormser et al., Phys. Rev. Lett. 61, 1057 (1988) MARK II: H. Schellman et al., Phys. Rev. D31, 3013 (1985) OPAL: R. Akers et al., Z. Phys. C, CERN PPE/95-12 OPAL: R. Akers et al., Z. Phys. C, CERN PPE/95-24 OPAL: R. Akers et al., Z. Phys. C, CERN PPE/95-27 OPAL: G. Alexander et al., Phys. Lett. B, CERN PPE/95-99 OPAL: R. Akers et al., Z. Phys. C, CERN PPE/94-217 OPAL: R. Akers et al., Z. Phys. C63, 181 (1994) OPAL: P.D. Acton et al., Z. Phys. C56, 521 (1992) OPAL: P.D. Acton et al., Phys. Lett. B291, 503 (1992) OPAL: G. Alexander et al., Phys. Lett. B266, 485 (1991) PLUTO: Ch. Berger et al., Phys. Lett. 104B, 79 (1981) TASSO: H. Aihara et al., Z. Phys. C27, 27 (1985) TPC: H. Aihara et al., Phys. Rev. Lett. 53, 2378 (1984)