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Outline

• Very strange programme @CLAS12
• Brief motivation
• CLAS12 apparatus
• Preliminary analyses

• Hyperon-nucleon interactions @CLAS6
• Brief motivation
• CLAS6 apparatus
• p elastic scattering cross sections (published)
• d elastic scattering cross sections 
• +/- p cross section ratios 



Cascades
-> quark models



DECUPLET
OCTET

Cascades 
-> Lattice QCD



The missing cascade states …

1981Now

6 excited states in PDG

Not much progress in past 
4 decades



Paucity of BR determinations



CLAS12@Jefferson Lab



Forward detector (FD) data K+K+(X) 

PhD analysis (Acar) – York (1/4 of available data)



FD data K+K+(X) with background subtraction

PhD analysis (Acar) – York (1/4 of available data)

Unphysical Backgrounds

K/ separation
Out of time particles

Also physical backgrounds can
be assessed and suppressed 
e.g. phi 



FD data K+K+K-(X) –  background 

PhD analysis (Acar) – York (1/4 of available data)



FD data K+K+K-(X) channel

PhD analysis (Acar) – York (1/4 of available data)



FD data: K+K+ -(X) channel

PhD analysis (Acar) – York (1/4 of available data)



FD data: Background subtracted K+K+ -(X) yields
Unphysical Backgrounds
K/ separation
Out of time particles

Physical backgrounds 
e.g. phi

PhD analysis (Acar) – York (1/4 of available data)



Acceptance/efficiency corrected ratio of branchings

PhD analysis (Acar) – York (1/4 of available data)



Hyperon-nucleon interactions 

Recent results from CLAS6 data



(Part of) the motivation – hyperon puzzle



CLAS6@Jefferson Lab

Photon tagger CLAS6 spectrometer

• Hyperon analysis uses “g12 and g13” data sets

• Photon energies 1.2 - 5.4 GeV

• Cryogenic liquid H/D targets - 40cm long 4cm diameter



Λp Elastic Scattering
https://doi.org/10.1103/PhysRevLett.127.272303
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Λp Elastic Scattering
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• Cross section determination challenging 

• Need careful account of detector 
acceptance, efficiency 

(see paper for details)

  

.-.-.-  Haidenbauer, U.-G. Meißner, Phys. Rev. C 72, 044005 (2005)
--.--.  Rijken, Stoks, Yamamoto, Phys. Rev. C 59, 21 (1999).

NLO chiral EFT(Haidenbauer Eur. Phys. J. A 56, 91 (2020))



Λd Elastic Scattering
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• Different backgrounds

  Analysis note under review
Hicks, Miwa, Mokeev, Sachao, 
Shresta, Zachariou

d’



d scattering – angular distributions

Analysis note under review
Hicks, Miwa, Mokeev, Sachao, 
Shresta, Zachariou



+ − elastic scattering
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Ratio expected to be 3 from consideration 
of CG coefficients

Analysis note under review
Zachariou, Bryce
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Summary

“Very strange” programme for CLAS12 will give quality new data on the 
(low Q2) electroproduction of cascades

Photoproduced (short lived) hyperon states at JLAB  – new insights into 
the hyperon Interaction in nuclear matter

Thanks for listening !
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