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TABLE VIII. The = and {2 baryons below 2400 and 2500 MeV, respectively.
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Cascades
-> Lattice QCD

PHYSICAL REVIEW D 87, 054506 (2013)
Flavor structure of the excited baryon spectra from lattice QCD

Robert G. Edwards,"* Nilmani Mathur,>" David G. Richards,"* and Stephen J. Wallace™*

(Hadron Spectrum Collaboration)
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The missing cascade states ...

Current Current | Previous Previous | Mass from
Particle  Status Mass Status | MPS (MeV)
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Mass m = 1690 + 10 MeV [¢l
Full width I < 30 MeV
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CLAS12 @Jefferson Lab
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Forward detector (FD) data K*K*(X)
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PhD analysis (Acar) — York (1/4 of available data)



FD data K*K*(X) with background subtraction
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physical backgrounds



FD data K*K*K'(X) — ¢ background
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PhD analysis (Acar) — York (1/4 of available data)



FD data K*K*K(X) channel
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PhD analysis (Acar) — York (1/4 of available data)



FD data: K*K* t°(X) channel
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PhD analysis (Acar) — York (1/4 of available data)



FD data: Background subtracted K*K* t7(X) yields
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Acceptance/efficiency corrected ratio of branchings
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Hyperon-nucleon interactions

Recent results from CLAS6 data



(Part of) the motivation — hyperon puzzle

Radius vs. Mass of Neutron Star [1]

T —_—

[2] Diego Lonardoni et al., Phys. Rev. Lett. (2015)

[1] P.B. Demorest et al., Nature. 467., 2010
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Effect of ANN 3BF by QMC [2]
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« Hyperon-nucleon (YN) interaction is repulsive in the short range (by the Quark Cluster Model).

» Ais the first candidate of the hyperon appearance in Neutron Stars.

- ANN three-body forces (3BF) could support massive NSs by making the EoS stiffer.



CLAS6@Jefferson Lab

Photon tagger

Magnet return yoke

Photons
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Hyperon analysis uses “g12 and g13” data sets
Photon energies 1.2 - 5.4 GeV

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

CLAS6 spectrometer

Superconducting
Torowdal Magnet

Drift Chambers
3 Regions

Time-of-Flight Scintillators

8° < 0 < 140°
o~ 177

op/p ~ 1%

Cerenkov
Counters

\

Electromagnetic
Shower Counters

op ~ 1 mrad

o4 ~ 4 mrad




Ap Elastic Scattering

https://doi.org/10.1103/PhysRevLett.127.272303

Improved Ap Elastic Scattering Cross Sections between 0.9 and 2.0 GeV/c
as a Main Ingredient of the Neutron Star Equation of State

J. Rowley,35 N. Compton,35 C. Dja.la.li,35 K. Hicks,35 J. Price:,2 N. Zacha.riou,47 K. P Adhika.ri,36 W.R. Armsl:rong,l
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Ap Elastic Scattering

egen Potential
h Potential

* Cross section determination challenging

1.2 1.4 1.6

* Need careful account of detector | | P, [GeV/c]
acceptance, efficiency

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

(see paper for details) -~ Haidenbauer, U.-G. MeiRner, Phys. Rev. C 72, 044005 (2005)
---- Rijken, Stoks, Yamamoto, Phys. Rev. C 59, 21 (1999).




Ad Elastic Scattering

Different backgrounds

A—1rp decay & pd scattering

MM(Xd—pd) [GeV/c?]
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Ad scattering — angular distributions

Differential cross-section of Ad scattering (0.5<p,<0.75) Ditferential cross-section of Ad scattering (0.75<p,<1)
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>t/ 2~ elastic scattering

Cross Section Ratio (Sigma+/Sigma-)

C
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Ratio expected to be 3 from consideration
of CG coefficients

Oy - Oy-p—r-p+ Ox- p—Xon

Analysis note under review
Zachariou, Bryce



Summary

“Very strange” programme for CLAS12 will give quality new data on the
(low Q?) 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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