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Azimov: Why a Narrow N*(1680)?
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• PWA mathematically ill-defined, so need 
extra assumptions: usually assume smooth 
energy dependence 

• no narrow resonances, Γ > 20-25 MeV
• Modified PWA: insert narrow resonance, 

check if χ2 improved
• Example: Θ+ is possible, but with Γ< 1 MeV
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Shklar: η production in a coupled-
channel Lagrangian model

M.Karliner,TH Summary NNR Edinburgh 6/2009 7



M.Karliner,TH Summary NNR Edinburgh 6/2009 8



Tiator: η photoproduction in 
presence of narrow P11(1680)
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Summary on Summary on ηη productionproduction

The old EtaMaid 2001 describes new data > 2002 very well

D15 resonance needs a very large ηN branching ratio,
to describe the photon asymmetry on the proton
this leads to the peak in σ(n)/σ(p)
ds/dW  is described very well, but it fails for S

a non-strange narrow pentaquark state P11(1675)
Fermi averaged in the deuteron would also produce such a peak
with  1670 MeV < M* < 1685 MeV

other observables which could show strong signals 
from narrow P11 resonances are: T, P, F, H, Cz
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Nakayama: how to determine parity of 
narrow resonances

Establishing parity crucial for comparison
with theory, especially for exotic baryons.

Chiral soliton models predict that antidecuplet
has the same parity as nucleon. An S-wave
pentaquark has opposite parity, so this 
immediately implies a P-wave. 
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Bing-Song Zou: Evidence for a new Σ* 
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Lipkin: Exotics are one possibility 
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8 – 10bar mixing has dramatic EXP consequences:

γn N* allowed and γp N* forbidden
only if N is a pure 10bar
If confirmed, 
need to understand why no 8-10bar mixing
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MK & Lipkin, hep-ph/0506084 :
γ K+K- >> γ K0 K0bar
Prediction:
γp Λ(1520) >> γn Λ(1520) 

Recently beautifully confirmed by LEPS,
arXiv:0904.2034 (accepted by PRL)

Immediate implication for       production in γN:

γn K- >> γp K0     !
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Cohen: soliton models of exotics
have a shaky TH foundation

Collective quantization treats the soliton as rigid rotor
Makes sense if rotational energy much smaller than
vibrational modes, otherwise soliton is deformed 

√ OK for non-exotic baryons,  formally justified by 1/N_c

Χ But not for exotic baryons, because rot. splitting from
nucleon ~       , so get mixing with vibrational excitations
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Approximation becomes uncontrollable and model-dep.

Predictive power is lost

(MK): for non-exotic baryons chiral soliton models work much
better than expected from such formal considerations

This indicates suppression of potentially dangerous corrections,
cancellations or numerically small

But then model-dependent?! 

Width also model-dependent
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Qiang Zhao: Properties of 1/2- states

etc.
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Haberzettl: Resonances – scattering 
theory meets real world  
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Doering: 

Dynamically generated resonances: N*(1535)

No pole term in the potential for Roper, still a pole in the complex plane
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Hosaka: Reaction dynamics in effective
Lagrangian approach 

Quark clustering essential for exotics
Example from Nuclear Physics
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Experimental wishlist

Need (better) data, esp. around 1680 MeV:

• dσ/dΩ for γN ηN

• polarization, to improve PWA 

• KΛ final state in γN, etc., compare with ηN

• π∆ final state, potentially largest  decay channel of  N*(1680)

• K+ n    golden-plated experiment

• “neighborhood watch”: exotic mesons tetraquarks
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Theoretical wishlist

• exotic baryons require quark clustering need better tools
for understanding dynamics of color recoupling, 
esp. spin-dependent forces, i.e. color hyperfine interaction

• exotics from lattice QCD

• for ordinary baryons naïve quark model + color HF works
much better than it should. Need to understand why, to see
if and how can be applied to exotic baryons

• chiral soliton models: what predictions can be trusted
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