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Outline

• Goals of the CLAS Baryon Spectroscopy group

• Linear Polarization data: new N*’s?

• Reactions on the neutron: new K0L data

• Meson electroproduction: N* structure

• Photoproduction of KsKs: scalar mesons 



Goals of CLAS Spectroscopy

• Search for “missing” resonances:

– More N* resonances predicted than observed.

– Some resonances may couple weakly to pN.

– Multi-prong approach: analyze many final states.

• Search for “exotic” hadrons:

– Ongoing program (not presented in this talk)

– Scalar mesons: new data from KsKs final state

• Many new results!! (I can show only a few)



Polarization Observables

Talks by: Natalie Walford (Thursday, Sept. 28, 09:15)
Tsuneo Kageya (Tuesday, Sept. 26, 12:10)



Polarization Transfer: gpK+L

One example of a “missing” resonance now found!



Recent Bonn-Gatchina Model Fits

gp K+L at W=1.95-1.97 GeV, fits using the Bonn-Gatchina model



gpK+L: Fits to the EM multipoles

Evidence for 2 new “missing” resonances & 3 with more precision.
Made possible by precision data from CLAS.



N. Compton, PhD (Ohio U, 2017), submitted to PRC (arXiv:1706.04748).



Cont’d: comparison with K+L

No “peak” near 1900 MeV for K0L:  photocouplings gnN* and gpN* are different.



Talk by Tsuneo Kageya on Tuesday 



Submitted to 
PRC (2017)

Note: N(1685)1/2+ not needed!
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A.V. Anisovich, KH, et al. PLB, 771, 142-150 (2017)
Based on analysis of W. Tang (PhD, Ohio U, 2012)

Extracted spin-density matrix elements:                        and L recoil polarization:

Additional fits to differential cross sections and other spin-density (r10, r11) done.



CLAS gpK*0L Total Cross Section

t-channel only

Considerable s-channel 
strength is needed

Bonn-Gatchina model 
fit has two possible 
solutions (bounded 
hatched regions)



CLAS gp K*0L BoGa fit results:

B.R. to K*L

Possible new
high-mass N*’s

Often we see N* resonances near the threshold of higher-mass meson production.
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N(1440)1/2+ electrocoupling
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Undergoing CLAS review
To be submitted to PRC

• There are 5 isoscalar states 
identified by experiment:   
f0(600),f0(980), f0(1370), 
f0(1500) and f0(1710)

• There are only 2 slots for the f0
states in the quark model

Photoproduction can  give 
info on the coupling of the 
f0 meson to the photon.

Shloka Chandavar
(PhD, OhioU, 2015)



What previous experiments observed

BES II

J/Y -> gpp
PWA: J=0 -> f0(1500)
Shaded region = J/Y -> p+p-p0 WA102 Central production

The f0(1500) is clearly 
seen

𝑝𝑝 → 𝜋0𝜂𝜂 

annihilation : 
Crystal Barrel

f0(1500) is seen in 
the hh mass 
projection

C. Amsler and N.A. Tornqvist, Phys. 
Rept. 389 (2004) 61.

D. Barberis et al., [ WA102 Collaboration ], 
Phys. Lett. B462 (1999) 462, hep-ex/9907055

M. Ablikim et al., [ BES Collaboration ] Phys. 
Lett. B 642 (2006) 441



ZEUS Experiment: detected Ks
0Ks

0

ZEUS Collaboration: S. Chekanov, et al, Inclusive K0
SK

0
S

resonance production in ep collisions at HERA, 
Phys.Rev.Lett.101:112003,2008, arXiv:0806.0807v2 

Why choose 
strange decay?

M.Chanowitz suggests in  PRL  95, 
172001 (2005) that glueballs are 
more likely to decay to strange 
channels

Why choose
Ks

0Ks
0 ?

Ensure that the final state has 
the same PC =++ as the lightest 
glueball



CLAS: gpKs
0 Ks

0 p (g12 run)

The plot of the two Ks
0 plotted 

against each other shows the high 
correlation between them.

p+p- invariant mass

There is a clear kaon peak above 
the combinatorial background

Only those events are selected which 
have a missing mass of the proton

4 combinations of p+p- are possible. We 
select the 2 combinations that most 
closely match the value of the Ks mass.



Invariant mass: f0 Ks
0Ks

0

All events: M(4p): M(KsKs) + sidebands                    Sideband-subtracted events





Angular distributions (G.J.-frame)



Summary

• CLAS data, including polarization observables, are 
being used to identify “missing” N*’s.
– KY data has been especially fruitful here.

• Electroproduction data used to extract the N* 
electrocouplings to give info on N* structure.
– Meson-baryon terms contribute significantly:

• Complex interplay of 3-quark core and meson-baryon cloud

• Preliminary results indicate f0(1500) produced via 
t-channel photoproduction.
– Contrary to expectation of a “pure” glueball.


