1226

Baryon Summary Table

�+_c�+_c�+_c�+_c I (J^P ) =^1_2 (^1_2^+)

I (JP ) not confirmed; 12 ( 12 +) is the quark model prediction.

Mass m = 2465.1 ± 1.6 MeV Mean life τ = (0.35+0.07− 0.04) × 10−12 s cτ = 106 μm

Ξ+c DECAY MODES

Ξ+c DECAY MODES Fraction (Γi /Γ) p (MeV/c)

ΛK − π+ π+ seen 785 Σ + K − π+ seen 808 Σ 0 K − π+ π+ seen 733 Ξ − π+ π+ seen 850

�0_c�0_c�0_c�0_c I (J^P ) =^1_2 (^1_2^+)

I (JP ) not confirmed; 12 ( 12 +) is the quark model prediction.

Mass m = 2470.3 ± 1.8 MeV (S = 1.3) mΞ0_c − mΞ+_c = 5.2 ± 2.2 MeV (S = 1.1)

Mean life τ = (0.098+0.023− 0.015) × 10−12 s cτ = 29 μm

A few branching ratios but no absolute branching fractions have been measured.

Ξ0c DECAY MODES

Ξ0c DECAY MODES Fraction (Γi /Γ) p (MeV/c)

Ξ − ℓ+ anything [m] seen – Ξ − π+ seen 875 Ξ − π+ π+ π− seen 816 p K − K ∗(892)0 seen 406 Ω− K + seen 522

BOTTOM (BEAUTY) BARYON

(B = �1)

Λ0b = u d b

�0_b�0_b�0_b�0_b I (J^P ) = 0(^1_2^+)

I (JP ) not yet measured; 0( 12 +) is the quark model prediction.

Mass m = 5641 ± 50 MeV Mean life τ = (1.07+0.19− 0.16) × 10−12 s

Λ0b DECAY MODES

Λ0b DECAY MODES Fraction (Γi /Γ) p (MeV/c)

J/ψ(1S)Λ seen 1756 p D0 π− seen 2383 Λ+c π+ π− π− seen 2336 Λℓ− X seen – Λ+c ℓ− X seen –

NOTES

This Summary Table only includes established baryons. The Full Listings include evidence for other baryons. The masses, widths, and branching fractions for the resonances in this Table are Breit-Wigner parameters. The Full Listings also give, where available, pole parameters. See, in particular, the Note on N and Δ Resonances.

For most of the resonances, the parameters come from various partial-wave analyses of more or less the same sets of data, and it is not appropriate to treat the results of the analyses as independent or to average them together. Furthermore, the systematic errors on the results are not well understood. Thus, we usually only give ranges for the parameters. We then also give a best guess for the mass (as part of the name of the resonance) and for the width. The Note on N and Δ Resonances and the Note on Λ and Σ Resonances in the Full Listings review the partial-wave analyses.

When a quantity has “(S = . . .)” to its right, the error on the quantity has been enlarged by the “scale factor” S, defined as S = pχ2/(N − 1), where N is the number of measurements used in calculating the quantity. We do this when S > 1, which often indicates that the measurements are inconsistent. When S > 1.25, we also show in the Full Listings an ideogram of the measurements. For more about S, see the Introduction.

A decay momentum p is given for each decay mode. For a 2-body decay, p is the momentum of each decay product in the rest frame of the decaying particle. For a 3-or-more-body decay, p is the largest momentum any of the products can have in this frame. For any resonance, the nominal mass is used in calculating p. A dagger (“†”) in this column indicates that the mode is forbidden when the nominal masses of resonances are used, but is in fact allowed due to the nonzero widths of the resonances.

[a] The masses of the p and n are most precisely known in u (unified atomic mass units). The conversion factor to MeV, 1 u = 931.49432 ± 0.00028 MeV, is less well known than are the masses in u.

[b] The limit is from neutrality-of-matter experiments; it assumes qn = qp + qe . See also the charge of the neutron.

[c] The first limit is geochemical and independent of decay mode. The second limit assumes the dominant decay modes are among those investigated. For antiprotons the best limit, inferred from the observation of cosmic ray p’s is τ p > 107 yr, the cosmic-ray storage time, but this limit depends on a number of assumptions. The best direct observation of stored antiprotons gives τ p/B(p → e− γ) > 1848 yr.

[d] There is some controversy about whether nuclear physics and model dependence complicate the analysis for bound neutrons (from which the best limit comes). For reactor experiments with free neutrons, the best limit is > 107 s.

[e] The parameters gA, gV , and gWM for semileptonic modes are defined by Bf [γλ(gV + gAγ5) + i(gWM /mB_i ) σλν qν ]Bi , and ϕAV is defined by gA/gV = figA/gV fieiϕ^{AV} . See the “Note on Baryon Decay Parameters” in the neutron Full Listings.

[f ] Time-reversal invariance requires this to be 0∘ or 180∘. [g] The decay parameters γ and Δ are calculated from α and ϕ using

γ = p_{1−α2 cosϕ , tanΔ = − 1α} p_{1−α2 sinϕ .}

See the “Note on Baryon Decay Parameters” in the neutron Full Listings. [h] See the Full Listings for the pion momentum range used in this measurement.

[i] The error given here is only an educated guess. It is larger than the error on the weighted average of the published values.

[j] A theoretical value using QED.

[k] The branching fraction includes all the decay modes of the final-state resonance.

[l] The value is for the sum of the charge states indicated. [m] ℓ indicates e or μ mode, not sum over modes.