
Citation: K. Hagiwara et al. (Particle Data Group), Phys. Rev. D 66, 010001 (2002) (URL: http://pdg.lbl.gov)

CHARMED BARYONSCHARMED BARYONSCHARMED BARYONSCHARMED BARYONS
(C = +1)(C = +1)(C = +1)(C = +1)

Λ+
c = u d c, Σ++

c = u u c, Σ+
c = u d c, Σ0

c = d d c,

Ξ+
c = u s c, Ξ0

c = d s c, Ω0
c = s s c

Λ+
cΛ+
cΛ+
cΛ+
c I (JP ) = 0(1

2
+)

J is not well measured; 1
2 is the quark-model prediction.

Mass m = 2284.9 ± 0.6 MeV

Mean life τ = (200 ± 6)× 10−15 s (S = 1.6)

cτ = 59.9 µm

Decay asymmetry parametersDecay asymmetry parametersDecay asymmetry parametersDecay asymmetry parameters

Λπ+ α = −0.98 ± 0.19

Σ+π0 α = −0.45 ± 0.32

Λ`+ν` α = −0.82+0.11
−0.07

Nearly all branching fractions of the Λ+
c

are measured relative to the

p K−π+ mode, but there are no model-independent measurements of this

branching fraction. We explain how we arrive at our value of B(Λ+
c →

p K−π+) in a Note at the beginning of the branching-ratio measurements
in the Listings. When this branching fraction is eventually well determined,
all the other branching fractions will slide up or down proportionally as the
true value differs from the value we use here.

Scale factor/ p

Λ+
c

DECAY MODESΛ+
c

DECAY MODESΛ+
c

DECAY MODESΛ+
c

DECAY MODES Fraction (Γi /Γ) Confidence level (MeV/c)

Hadronic modes with a p: S = −1 final statesHadronic modes with a p: S = −1 final statesHadronic modes with a p: S = −1 final statesHadronic modes with a p: S = −1 final states
p K0 ( 2.3 ± 0.6 ) % 872

p K−π+ [l] ( 5.0 ± 1.3 ) % 822

p K∗(892)0 [m] ( 1.6 ± 0.5 ) % 681

∆(1232)++ K− ( 8.6 ± 3.0 )× 10−3 709

Λ(1520)π+ [m] ( 5.9 ± 2.1 )× 10−3 626

p K−π+nonresonant ( 2.8 ± 0.8 ) % 822

p K0π0 ( 3.3 ± 1.0 ) % 822
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p K0 η ( 1.2 ± 0.4 ) % 567

p K0π+π− ( 2.6 ± 0.7 ) % 753

p K−π+π0 ( 3.4 ± 1.0 ) % 758

p K∗(892)−π+ [m] ( 1.1 ± 0.5 ) % 579

p (K−π+)nonresonantπ
0 ( 3.6 ± 1.2 ) % 758

∆(1232)K∗(892) seen 416

p K−π+π+π− ( 1.1 ± 0.8 )× 10−3 670

p K−π+π0π0 ( 8 ± 4 )× 10−3 676

Hadronic modes with a p: S = 0 final statesHadronic modes with a p: S = 0 final statesHadronic modes with a p: S = 0 final statesHadronic modes with a p: S = 0 final states

pπ+π− ( 3.5 ± 2.0 )× 10−3 926

p f0(980) [m] ( 2.8 ± 1.9 )× 10−3 621

pπ+π+π−π− ( 1.8 ± 1.2 )× 10−3 851

p K+ K− ( 7.7 ± 3.5 )× 10−4 615

pφ [m] ( 8.2 ± 2.7 )× 10−4 589

p K+ K−non-φ ( 3.5 ± 1.7 )× 10−4 615

Hadronic modes with a hyperon: S = −1 final statesHadronic modes with a hyperon: S = −1 final statesHadronic modes with a hyperon: S = −1 final statesHadronic modes with a hyperon: S = −1 final states

Λπ+ ( 9.0 ± 2.8 )× 10−3 863

Λπ+π0 ( 3.6 ± 1.3 ) % 843

Λρ+ < 5 % CL=95% 638

Λπ+π+π− ( 3.3 ± 1.0 ) % 806

Λπ+η ( 1.8 ± 0.6 ) % 690

Σ (1385)+ η [m] ( 8.5 ± 3.3 )× 10−3 569

ΛK+ K0 ( 6.0 ± 2.1 )× 10−3 441

Ξ (1690)0 K+ , Ξ (1690)0 →
ΛK0

( 1.6 ± 0.8 )× 10−3 286

Σ0π+ ( 9.9 ± 3.2 )× 10−3 824

Σ+π0 ( 1.00± 0.34) % 826

Σ+ η ( 5.5 ± 2.3 )× 10−3 712

Σ+π+π− ( 3.6 ± 1.0 ) % 803

Σ+ρ0 < 1.4 % CL=95% 578

Σ−π+π+ ( 1.9 ± 0.8 ) % 798

Σ0π+π0 ( 1.8 ± 0.8 ) % 802

Σ0π+π+π− ( 1.1 ± 0.4 ) % 762

Σ+π+π−π0 — 766

Σ+ω [m] ( 2.7 ± 1.0 ) % 568

Σ+ K+ K− ( 2.9 ± 0.9 )× 10−3 346

Σ+φ [m] ( 3.1 ± 1.0 )× 10−3 292

Ξ (1690)0 K+ ,
Ξ (1690)0 → Σ+ K−

( 8.3 ± 3.5 )× 10−4 286

Σ+ K+ K−nonresonant < 7 × 10−4 CL=90% 346

Ξ0 K+ ( 3.9 ± 1.4 )× 10−3 652

Ξ−K+π+ ( 4.9 ± 1.7 )× 10−3 564

Ξ (1530)0 K+ [m] ( 2.6 ± 1.0 )× 10−3 471
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Hadronic modes with a hyperon: S = 0 final statesHadronic modes with a hyperon: S = 0 final statesHadronic modes with a hyperon: S = 0 final statesHadronic modes with a hyperon: S = 0 final states

ΛK+ ( 6.7 ± 2.5 )× 10−4 780

Σ0 K+ ( 5.6 ± 2.4 )× 10−4 734

Σ+ K+π− ( 1.7 ± 0.7 )× 10−3 668

Semileptonic modesSemileptonic modesSemileptonic modesSemileptonic modes

Λ`+ν` [n] ( 2.0 ± 0.6 ) % –
Λe+νe ( 2.1 ± 0.6 ) % 870

Λµ+νµ ( 2.0 ± 0.7 ) % 866

Inclusive modesInclusive modesInclusive modesInclusive modes
e+ anything ( 4.5 ± 1.7 ) % –
p e+ anything ( 1.8 ± 0.9 ) % –
p anything (50 ±16 ) % –

p anything (no Λ) (12 ±19 ) % –
n anything (50 ±16 ) % –

n anything (no Λ) (29 ±17 ) % –
Λ anything (35 ±11 ) % S=1.4 –
Σ± anything [o] (10 ± 5 ) % –

∆C = 1 weak neutral current (C1) modes, or∆C = 1 weak neutral current (C1) modes, or∆C = 1 weak neutral current (C1) modes, or∆C = 1 weak neutral current (C1) modes, or
Lepton number (L) violating modesLepton number (L) violating modesLepton number (L) violating modesLepton number (L) violating modes

pµ+µ− C1 < 3.4 × 10−4 CL=90% 936

Σ−µ+µ+ L < 7.0 × 10−4 CL=90% 811
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Λc(2593)+Λc(2593)+Λc(2593)+Λc(2593)+ I (JP ) = 0(1
2
−)

The spin-parity follows from the fact that Σc(2455)π decays, with
little available phase space, are dominant.

Mass m = 2593.9 ± 0.8 MeV

m − m
Λ+

c
= 308.9 ± 0.6 MeV (S = 1.1)

Full width Γ = 3.6+2.0
−1.3 MeV

Λ+
c
ππ and its submode Σc (2455)π — the latter just barely — are the

only strong decays allowed to an excited Λ+
c

having this mass; and the
submode seems to dominate.

Λc (2593)+ DECAY MODESΛc (2593)+ DECAY MODESΛc (2593)+ DECAY MODESΛc (2593)+ DECAY MODES Fraction (Γi /Γ) p (MeV/c)

Λ+
c π

+π− [p]≈ 67 % 124

Σc(2455)++π− 24 ± 7 % 21

Σc(2455)0π+ 24 ± 7 % 24

Λ+
c π

+π−3-body 18 ± 10 % 124

Λ+
c π

0 [q] not seen 261

Λ+
c γ not seen 291

Λc(2625)+Λc(2625)+Λc(2625)+Λc(2625)+ I (JP ) = 0(3
2
−)

JP has not been measured; 3
2
− is the quark-model prediction.

Mass m = 2626.6 ± 0.8 MeV (S = 1.2)

m − m
Λ+

c
= 341.7 ± 0.6 MeV (S = 1.6)

Full width Γ < 1.9 MeV, CL = 90%

Λ+
c
ππ and its submode Σ(2455)π are the only strong decays allowed to

an excited Λ+
c

having this mass.

p

Λc (2625)+ DECAY MODESΛc (2625)+ DECAY MODESΛc (2625)+ DECAY MODESΛc (2625)+ DECAY MODES Fraction (Γi /Γ) Confidence level (MeV/c)

Λ+
c π

+π− [p] ≈ 67% 184

Σc(2455)++π− <5 90% 100

Σc(2455)0π+ <5 90% 101

Λ+
c π

+π−3-body large 184

Λ+
c π

0 [q] not seen 293

Λ+
c γ not seen 319
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Σc(2455)Σc(2455)Σc(2455)Σc(2455) I (JP ) = 1(1
2
+)

JP has not been measured; 1
2
+ is the quark-model prediction.

Σc(2455)++mass m = 2452.6 ± 0.6 MeV

Σc(2455)+ mass m = 2451.3 ± 0.7 MeV

Σc(2455)0 mass m = 2452.2 ± 0.6 MeV

m
Σ++

c
− m

Λ+
c

= 167.67 ± 0.15 MeV

m
Σ+

c
− m

Λ+
c

= 166.4 ± 0.4 MeV

m
Σ0

c
− m

Λ+
c

= 167.32 ± 0.15 MeV

m
Σ++

c
− m

Σ0
c

= 0.35 ± 0.18 MeV

m
Σ+

c
− m

Σ0
c

= −0.9 ± 0.4 MeV

Σc(2455)++full width Γ = 2.0 ± 0.5 MeV

Σc(2455)+ full width Γ < 4.6 MeV, CL = 90%

Σc(2455)0 full width Γ = 1.6 ± 0.5 MeV

Λ+
c π is the only strong decay allowed to a Σc having this mass.

Σc (2455) DECAY MODESΣc (2455) DECAY MODESΣc (2455) DECAY MODESΣc (2455) DECAY MODES Fraction (Γi /Γ) p (MeV/c)

Λ+
c π ≈ 100 % 90
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Σc(2520)Σc(2520)Σc(2520)Σc(2520) I (JP ) = 1(3
2
+)

JP has not been measured; 3
2
+ is the quark-model prediction.

Σc(2520)++mass m = 2519.4 ± 1.5 MeV

Σc(2520)+ mass m = 2515.9 ± 2.4 MeV

Σc(2520)0 mass m = 2517.5 ± 1.4 MeV

mΣc (2520)++ − m
Λ+

c
= 234.5 ± 1.4 MeV

mΣc (2520)+ − m
Λ+

c
= 231.0 ± 2.3 MeV

mΣc (2520)0 − m
Λ+

c
= 232.6 ± 1.3 MeV

mΣc (2520)++ − mΣc (2520)0 = 1.9 ± 1.7 MeV

Σc(2520)++ full width Γ = 18 ± 5 MeV

Σc(2520)+ full width Γ < 17 MeV, CL = 90%

Σc(2520)0 full width Γ = 13 ± 5 MeV

Λ+
c π is the only strong decay allowed to a Σc having this mass.

Σc (2520) DECAY MODESΣc (2520) DECAY MODESΣc (2520) DECAY MODESΣc (2520) DECAY MODES Fraction (Γi /Γ) p (MeV/c)

Λ+
c π ≈ 100 % 180
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Ξ +
c

Ξ +
cΞ +
c

Ξ +
c I (JP ) = 1

2 (1
2
+)

JP has not been measured; 1
2
+ is the quark-model prediction.

Mass m = 2466.3 ± 1.4 MeV

Mean life τ = (442 ± 26)× 10−15 s (S = 1.3)

cτ = 132 µm

No absolute branching fractions have been measured. THE FOLLOWING
ARE BRANCHING RATIOS RELATIVE TO Ξ−π+π+.

p

Ξ+
c DECAY MODESΞ+
c DECAY MODESΞ+
c DECAY MODESΞ+
c DECAY MODES Fraction (Γi /Γ) Confidence level (MeV/c)

ΛK−π+π+ [r ] 0.58±0.18 785

ΛK∗(892)0π+ [m,r ] <0.29 90% 603

Σ (1385)+ K−π+ [m,r ] <0.41 90% 677

Σ+ K−π+ [r ] 1.18±0.31 809

Σ+ K∗(892)0 [m,r ] 0.92±0.30 654

Σ0 K−π+π+ [r ] 0.49±0.26 734

Ξ0π+ [r ] 0.55±0.16 876

Ξ−π+π+ [r ] defined as 1 850

Ξ (1530)0π+ [m,r ] <0.2 90% 749

Ξ0π+π0 [r ] 2.34±0.68 855

Ξ0π+π+π− [r ] 1.74±0.50 817

Ξ0 e+ νe [r ] 2.3 +0.7
−0.9 883

p K−π+ [r ] 0.21±0.03 943

p K∗(892)0 [m,r ] 0.12±0.02 824
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Ξ 0
cΞ 0
cΞ 0
cΞ 0
c I (JP ) = 1

2 (1
2
+)

JP has not been measured; 1
2
+ is the quark-model prediction.

Mass m = 2471.8 ± 1.4 MeV

m
Ξ0

c
− m

Ξ+
c

= 5.5 ± 1.8 MeV

Mean life τ = (98+23
−15)× 10−15 s

cτ = 29 µm

Decay asymmetry parametersDecay asymmetry parametersDecay asymmetry parametersDecay asymmetry parameters

Ξ−π+ α = −0.6 ± 0.4

Ξ0
c DECAY MODESΞ0
c

DECAY MODESΞ0
c DECAY MODESΞ0
c

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

ΛK0 seen 907

ΛK0π+π− seen 788

ΛK−π+π+π− seen 704

Ξ−π+ seen 876

Ξ−π+π+π− seen 817

p K−K∗(892)0 seen 408

Ω−K+ seen 523

Ξ− e+ νe seen 883

Ξ− `+anything seen –

Ξ ′+cΞ ′+cΞ ′+cΞ ′+c I (JP ) = 1
2 (1

2
+)

JP has not been measured; 1
2
+ is the quark-model prediction.

Mass m = 2574.1 ± 3.3 MeV

m
Ξ ′+c
− m

Ξ+
c

= 107.8 ± 3.0 MeV

The Ξ ′+
c

–Ξ+
c

mass difference is too small for any strong decay to occur.

Ξ ′+
c

DECAY MODESΞ ′+
c

DECAY MODESΞ ′+
c

DECAY MODESΞ ′+
c

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

Ξ+
c γ seen 106
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Ξ ′0cΞ ′0cΞ ′0cΞ ′0c I (JP ) = 1
2 (1

2
+)

JP has not been measured; 1
2
+ is the quark-model prediction.

Mass m = 2578.8 ± 3.2 MeV

m
Ξ ′0

c
− m

Ξ0
c

= 107.0 ± 2.9 MeV

The Ξ ′0c − Ξ0
c mass difference is too small for any strong decay to occur.

Ξ ′0c DECAY MODESΞ ′0c DECAY MODESΞ ′0c DECAY MODESΞ ′0c DECAY MODES Fraction (Γi /Γ) p (MeV/c)

Ξ0
c γ seen 105

Ξc(2645)Ξc(2645)Ξc(2645)Ξc(2645) I (JP ) = 1
2 (3

2
+)

JP has not been measured; 3
2
+ is the quark-model prediction.

Ξc (2645)+ mass m = 2647.4 ± 2.0 MeV (S = 1.2)

Ξc (2645)0 mass m = 2644.5 ± 1.8 MeV

mΞc (2645)+ − m
Ξ0

c
= 175.6 ± 1.4 MeV (S = 1.7)

mΞc (2645)0 − m
Ξ+

c
= 178.2 ± 1.1 MeV

Ξc (2645)+ full width Γ < 3.1 MeV, CL = 90%

Ξc (2645)0 full width Γ < 5.5 MeV, CL = 90%

Ξc π is the only strong decay allowed to a Ξc resonance having this mass.

Ξc (2645) DECAY MODESΞc (2645) DECAY MODESΞc (2645) DECAY MODESΞc (2645) DECAY MODES Fraction (Γi /Γ) p (MeV/c)

Ξ0
c π

+ seen 103

Ξ+
c π
− seen 107
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Ξc(2790)Ξc(2790)Ξc(2790)Ξc(2790) I (JP ) = 1
2 (1

2
−)

JP has not been measured; 1
2
− is the quark-model prediction.

Ξc (2790)+ mass = 2790.0 ± 3.5 MeV

Ξc (2790)0 mass = 2790 ± 4 MeV

mΞc (2790)+ − m
Ξ0

c
= 318.2 ± 3.2 MeV

mΞc (2790)0 − m
Ξ+

c
= 324.0 ± 3.3 MeV

Ξc (2790)+ width < 15 MeV, CL = 90%

Ξc (2790)0 width < 12 MeV, CL = 90%

Ξc (2790) DECAY MODESΞc (2790) DECAY MODESΞc (2790) DECAY MODESΞc (2790) DECAY MODES Fraction (Γi /Γ) p (MeV/c)

Ξ ′c π seen 156

Ξc(2815)Ξc(2815)Ξc(2815)Ξc(2815) I (JP ) = 1
2 (3

2
−)

JP has not been measured; 3
2
− is the quark-model prediction.

Ξc (2815)+ mass m = 2814.9 ± 1.8 MeV

Ξc (2815)0 mass m = 2819.0 ± 2.5 MeV

mΞc (2815)+ − m
Ξ+

c
= 348.6 ± 1.2 MeV

mΞc (2815)0 − m
Ξ0

c
= 347.2 ± 2.1 MeV

Ξc (2815)+ full width Γ < 3.5 MeV, CL = 90%

Ξc (2815)0 full width Γ < 6.5 MeV, CL = 90%

The Ξc ππ modes are consistent with being entirely via Ξc (2645)π.

Ξc (2815) DECAY MODESΞc (2815) DECAY MODESΞc (2815) DECAY MODESΞc (2815) DECAY MODES Fraction (Γi /Γ) p (MeV/c)

Ξ+
c π

+π− seen 196

Ξ0
c π

+π− seen 193
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Ω0
cΩ0
cΩ0
cΩ0
c I (JP ) = 0(1

2
+)

JP has not been measured; 1
2
+ is the quark-model prediction.

Mass m = 2697.5 ± 2.6 MeV (S = 1.2)

Mean life τ = (64 ± 20)× 10−15 s

cτ = 19 µm

No absolute branching fractions have been measured.

Ω0
c DECAY MODESΩ0
c DECAY MODESΩ0
c DECAY MODESΩ0
c DECAY MODES Fraction (Γi /Γ) p (MeV/c)

Σ+ K−K−π+ seen 691

Ξ0 K−π+ seen 902

Ξ−K−π+π+ seen 832

Ω−π+ seen 822

Ω−π+π0 seen 798

Ω−π−π+π+ seen 754
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