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1. No Isospin Selection  Λ/Σ
2. Polarized Beam Spin/Parity
3. Baryon Spectroscopy @ Resonance 

Energy

• Hyperon Resonances                          
Λ(1405), Σ(1480), Ξ∗

• Exotic Baryons

Photoproduction
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dσ/dΩ is sensitive 
to the strong coupling 
constant gKNΛ(1405)

gKNΛ*=3

gKNΛ*=1.5

Williams et al, PRC 43 (1991)452
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Hyperon production in pp collisions 
with ANKE at COSY

e.g. Σ(1480)
1-star “bump” in PDG
ZEUS: an indication in the K0p invariant mass
Crystal Ball: not observed in K-p→π0π0Λ

• 3.65 GeV/c proton beam

• three-particle 
coincidences (pK +π ±)

mXpKYpKpp ±++ →→ π
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mXpKpp ±+→ π
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p(γ,K+π) Reactions
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p(γ,K+π)
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COSY ANKE RESULTS

Y0*:   M=1480 MeV/c2,     Γ=60 MeV/c2

pp → pK+π−X+pp → pK+π+X−
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• Y0* mass:      ( 1480 ± 15 )  MeV/c2

• Y0* width:        (  60 ± 15 )   MeV/c2

• cross section of a few hundred nanobarns
consistent for both final states

• statistical significance at the 4.8 σ level

• Y0* non-3 quark candidate ?

• Y0* observed in pp collisions 

in two final states: Y0*→ π+ X - and Y0* →
π- X +
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3 x 3 x 3 = 10 + 8 + 8a + 1

= (Δ∗, Σ∗, Ξ∗, Ω∗) + (Ν∗, Σ∗, Λ∗, Ξ∗) +  (Ν∗, Σ∗, Λ∗, Ξ∗) + Λ∗

Ν∗: Δ∗ : Λ∗ : Σ∗ : Ξ∗ : Ω∗ = 2: 1: 3: 3: 3: 1  (# of N* = 14)

• Hyperon Resonances

5 GeV photon beam for 2.3 GeV Ξ* Production



Ξ* Resonance Study
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   γp→K+K+Ξ−

L. L. GuoGuo & D. P. Weygand, for CLAS & D. P. Weygand, for CLAS collabcollab..
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γΝ → KKΞ (model):

K-exchange N/N’

K*-exchange

contact current

Ξ/Ξ’

+ ( K1(q1)↔K2(q2) )

Y= Y’ resonance current
Y≠Y’ radiative decay
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Compiled Ξ* Data
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MM for p(K-,K+)X @3GeV/c
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Pentaquarks @ J-PARC

π-p K-Θ+ K+p π+Θ+ K+n K+n K-n K+Ξ-- K-p π-K0Ξ+

2 GeV/c 1 GeV/c 0.5 GeV/c 2.5 GeV/c 2.5 GeV/c

K1.8 K1.1 K0.8 High-p High-p

J=1/2, 3/2, 5/2 B=2, 3, 4 Hyponuclei
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Old M(Ξ−π−) Data
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Simulated Ξ-- Production
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X(2000) and Σ(3170)

• pN X(2000)N Σ0K+ N @ 70 GeV

• uudss pentaquark?   SPHINX @ ITEP

• K-p Σ(3170)π- ΣKKππ π- @6.5, 8.25 GeV

• uusss pentaquark? CERN and Argone BC
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