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Motivation

Baryon Octet (J = 1/2) Baryon decuplet (J = 3/2)

Ø Experimentally underexplored

Ø Small production cross section

Ø Production mechanism very 
interesting to explore

Ø Address  “missing baryon” 
problem 

2021 PD
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 update
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Lattice QCD prediction
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Existing CLAS photoproduction results

J. T. Goetz et al. Phys. Rev. C 98, 062201 (2018)

Guo, L. et al. Phys. Rev. C76, 025208 (2007)

g12@CLASg11@CLAS

Ø Data collected with low beam energy and no vertex detector

Ø Higher mass Ξ* states are not visible in MM spectra

Ø Total cross section of Ξ(1320) for Eɣ up to 5.4 GeV

Ø Upper limit cross section calculated for  Ξ*(1690), Ξ*(1820) and 
Ξ*(1950)



CLAS12 spectrometer 

4

Forward Detector:
(𝟓𝒐 ≤ 𝜽 ≤ 𝟑𝟓𝒐)
Ø TORUS magnet
Ø HT Cherenkov Counter
Ø Drift chamber system
Ø LT Cherenkov Counter
Ø Forward ToF System
Ø Preshower calorimeter 
Ø E.M. calorimeter (EC)

Central Detector:
(𝟑𝟓𝒐 ≤ 𝜽 ≤ 𝟏𝟐𝟓𝒐)
Ø SOLENOID magnet 
Ø Barrel Silicon Tracker
Ø Central Time-of-Flight

Upgrades:
Ø Micromegas (CD)
Ø Neutron detector (CD)
Ø RICH detector (FD) 

Ø Forward Tagger (FT) 
(𝟐𝒐 < 𝜽 < 𝟓𝒐)

MM

CND
FT

RICH

https://www.jlab.org/Hall-B/clas12-web/

Number of readout channels  ~100,000



CLAS12 installation in Hall B
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Exclusive Channel and event selection

6

𝒆𝒑 → 𝒆!𝑲"𝑲"𝚵∗$

𝚵∗$ → 𝑲$(𝚲/𝚺)

Ø 10.6 GeV electrons on Liquid-Hydrogen target

Ø Scattered electron 𝒆! detected in two different regions

Ø low 𝑄% region to study quasi-real photoproduction - 𝒆! detected in the FT system which 
covers a very forward polar angle range of 2& to 5&

Ø high 𝑄% region to study electroproduction - 𝒆! detected in the FD system which covers 
a forward polar angle range of 5& to 35&

Ø Charged kaons detected in the CLAS12 (FD) detector in coincidence with the scattered 
electron

Ø Only 35% of the acquired data is analyzed



Electron selection
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FT 𝒆! selection

Ø 0.1 < 𝑃""(GeV) < 4.5

Ø 2.5# < 𝜃"" < 4.5#

Ø Forward Tagger energy 
correction

Ø 𝑁" = 1
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FD 𝒆! selection

Ø 1 < 𝑃""(GeV) < 10.6

Ø 5# < 𝜃"" < 35#

Ø −10 < 𝑣""
% 𝑐𝑚 < 2

Ø 𝑁" = 1
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ToF Particle Identification Forward Detector
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Positive Charged particles
(π+ / k+ / p / d)

β
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Negative Charged particles
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Charged kaon selection
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Ø Kaons detected in FD ( 5) < 𝜃(± < 35))

Ø 0.4 < 𝑃(± < 10.604 GeV

Ø 0.4 < 𝛽(± < 1.05

Ø −10 < 𝑣(±
* < 2 cm

Ø Momentum dependent vertex time cut 
𝛿𝑡+,-./0-10 ((±) applied (see plots)
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Preliminary MM spectra (electron in FD) 
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Preliminary MM spectra (electron in FD) 
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Preliminary MM spectra (electron in FT) 
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Preliminary MM spectra (electron in FT) 
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Summary

Ø Promising 𝚵∗$ resonances seen in the missing mass spectra from electroproduction as well 
as quasi-real photoproduction process using CLAS12 data

Ø This is still work in progress 

Ø Demands more statistics to further explore the cascade physics

Ø Extend kinematic phase space by allowing kaons to detect in CD (~3 times more 
statistics expected while detecting particles in CD)

Ø Work with full data set which will further increase the statistics by ~2 times more 
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Thank You !!!!
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BackUP


