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Discussion Questions…

•Can the familiar physics (without narrow baryons) suggest a consistent fit to 
recently observed structures in γN→ηN.? 
•Do we have any reasons to expect narrow (i.e., Γ<Γ∆) non-strange baryonic 
states (Nucleon- or Delta-like) having non-exotic nature?  
•Could we consider any other reactions (different from γN→ηN) to look for 
such narrow non-strange baryon?  
•Do we need exotica (baryonic and/or mesonic), or Why we are looking for it? 
Could we leave exotica alone and forget about it?  
•Might exotica, if it exists, require revising the constituent quark model?  
•May the Chiral Soliton Approach present an adequate model for complete 
QCD description of baryons?
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Slava Kuznetsov
Observation of N(1685): Open questions and new 
results from GRAAL
Kyungpook National University, South Korea
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Data Sets

Graal γn→ηn, V.Kuznetsov et al., Phys Lett. 
B647, 22,(2007); hep-ex/0606065. LNS-Sendai γn→ηn, 

Talk of H.Shimizu 
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CBELSA/TAPS γn→ηn, J.Jeagle, Phys. Rev. Lett.  
100:252002 (2008); nucl-ex/0804.4841 (Talk of 

B.Krusche) 
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GRAAL beam asymmetry for eta photoproduction on free proton
with fine energy binning.

Well pronounced structure 
at W=1.685 GeV

Fit: smooth  SAID multipoles 
+ a narrow resonance 
Blue – SAID only

Magenta – SAID + narrow P11(1688) 
Green – SAID +narrow P13(1688) 
Red – SAID + narrow D13(1688) 

M=1.685±10 GeV,   Γ≤30 MeV

Comments on publication of O.Bartalini et.al . nucl-ex/07071385 
are in backup slides.
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Important message…

Quasi-free Cross section is cut-, analysis-, and facility-
dependent.

The procedure of its fitting still has to be established!
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Bernd Krusche
Meson photoproduction off the deuteron
University of Basel, Switzerland
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FSI?
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Hajime Shimizu
Photoproduction of η / π ° on the deuteron at 1 GeV
Tohoku University, Japan
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Good agreement
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Need tools for analysis…

to analyze data for meson production 

on the DEUTERON

to analyze data at least for the QF process

to extract neutron information

despite many theoretical works reproducing

deuteron data to a certain degree.

Disagreement between theoretical and 
experimental results is still open question

for                         in the 2nd resonance region.γd � π 0np
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Effects of FSI?
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Carlo Schaerf
Eta photoproduction on the proton and the neutron at 
GRAAL
Instituto Nazionale di Fisica Nucleare, Italy
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σ = 1→σ2 = 1 σ = 1.5→σ2 = 2.25

σ = 2→σ2 = 4 σ = 3→σ2 = 9
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Comparing p/n beam asymmetry
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Mike Dugger
CLAS beam asymmetry measurements for π °, π+, and
eta photoproduction off the proton with incident 
photon energies between 0.95 to 1.2 GeV
Arizona State University, United States 
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Preliminary Σ results for π0
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Preliminary Σ results for η
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Takashi Nakano
Update on the Theta+ study at LEPS 
Osaka University, Japan
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Quasi-free production of Θ+ and Λ(1520) 
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Eγ=1.5~2.4 GeV
γ
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n p

n pp n

Data was taken in 2002-2003. spectator

•Both reactions are quasi-free processes.

•Fermi-motion should be corrected.

•Existence of a spectator nucleon characterize both reactions.
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Test with MC data

Best fit with 
RMM spectra

Best fit with 
RMM spectra 
+ Gaussian fn.

-2lnL =114.6 for ndf=61 -2lnL =58.4 for ndf=59

∆(-2lnL) =56.2 for ∆ndf=2 7.2σ



Results of Θ+ analysis

7Prob(5.2 ) 2 10σ −= ×

“The narrow peak appears only after Fermi motion correction.”

2Peak position: 1.527 0.002 GeV/
Signal yeild: 116 21 events
Differential cross-section: 12 2 nb/sr

c±
±

±
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Simple (γ,K-) missing mass: No correction on Fermi motion effect.+ invariant mass with MMSA: Fermi motion effect corrected.nK

∆(-2lnL) =31.1 for ∆ndf=2 5.2σ



Igor Alekseev
Search for narrow pion-proton states in s-channel at 
EPECUR: experiment status
Institute for Theoretical and Experimental Physics, 
Russia
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Pentaquark Antidecuplet
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I.G Alekseev (ITEP) 30

Drift chambers

Proportional 
chambers

Hodoscope

Liquid hydrogen 
target heat 
exchanger

Engineering run (December
2008) 

7 millions of triggers were written with the 
liquid hydrogen target



Elastic events selection

Correct pion and 
proton assignment

Incorrect pion and 
proton assignment

Extre
mely

preli
mina

ry
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Michael Ostrick
Crystal Ball at MAMI-C: Recent Results and 
Perspectives
Universität Mainz, Germany
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Volker Crede
Search for new Baryon States at ELSA
Florida State University, United States
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Derek Glazier
Recoil polarization measurements in meson
photoproduction
University of Edinburgh, Scotland
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Slava Kuznetsov
Search for N*(1685) in Real Compton scattering: First 
results
Kyungpook National University, South Korea 
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The main problem of Compton scattering measurements is the π0 background.

Compton scattering π0 background

Symmetric π0 
decay, two photon 
hits are mixed in 
one BGO cluster.

Asymmetric π0 decays, the 
second low-energy photon  
may not be detected.

06/10/09 V.Kuznetsov, NNR Workshop, June 
8 - 10 2009, Edingburgh
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γp→γp on the free proton at 150<Θcm<165 deg

Data Simulations
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γn→γn                                                       γn→ηn

06/10/09 V.Kuznetsov, NNR Workshop, June 
8 - 10 2009, Edingburgh
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Occam’s Razor in action
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Occam’s Razor

William of Occam
(or Ockham, ca. 1285-1349) 

“Pluralitas non est ponenda sine necessitate”

- plurality should not be posited without necessity
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Experimental Issues

•Data consistency
•Different experiments
•Subtleties of analyses
•Statistical measures
•Deciding on the best explanation (given the data) 
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The Search for Nessie

Be careful what you are looking for…
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The Search for Nessie

You might just see it in your data…
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