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Outline

• Scientific Goal

• N(1440), Λ(1520)

• Experimental Set-Up

• Preliminary Data Analysis (𝑒𝑒𝑒𝑒 → 𝑒𝑒′𝐾𝐾+Λ 1520 → 𝑒𝑒′𝐾𝐾+𝐾𝐾−𝑝𝑝)

• Future Goals



Brief Theoretical Explanation

Hybrid baryons search aims to 
understand nucleon spectrum possible 
and gluonic components.
• According to QCD, exotic states 

with gluonic degrees of freedom 
may exist but are difficult be 
experimentally identified.

• Lattice QCD predicts several 
hybrid states, which can be 
recognized by studying 
electroproduction at low Q², where 
a distinctive signature is expected.
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Study of Resonance Properties in Electroproduction Reactions

Baryon resonances are produced as intermediate states in meson electroproduction processes on proton 
(and neutron) targets. Electroproduction allows us to distinguish ordinary baryons from hybrid ones.

Baryon Resonance

How to Identify Hybrid Baryons?
• At low 𝑄𝑄², the transverse amplitudes A₁/₂(𝑄𝑄²) and A₃/₂(𝑄𝑄²) 

decrease more rapidly than for ordinary baryons.
• The longitudinal amplitude S₁/₂(𝑄𝑄²) is suppressed compared to 

the transverse ones.
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𝑄𝑄2 = −𝑞𝑞2 = 4𝐸𝐸𝑒𝑒𝐸𝐸𝑒𝑒′ sin2
𝜃𝜃𝑒𝑒
2



5

N(1440)  1
2

+

For hybrid baryons, the transverse 
amplitudes 𝐴𝐴1

2
(𝑄𝑄2) fall off more 

rapidly with increasing 𝑄𝑄2 compared 
to those of ordinary baryons.

The longitudinal amplitude 𝑆𝑆1
2
𝑄𝑄2 is 

suppressed relative to the transverse 
amplitudes.



Λ 1520 Electroproduction

𝑒𝑒𝑒𝑒 → 𝑒𝑒′𝐾𝐾+Λ 1520 → 𝑒𝑒′𝐾𝐾+𝐾𝐾−𝑝𝑝
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KY electroproduction is expected to be
a preferred channel for unobserved baryons 
search. 



Λ(1520) Electroproduction

𝑒𝑒𝑒𝑒 → 𝑒𝑒′𝐾𝐾+Λ 1520 → 𝑒𝑒′𝐾𝐾+𝐾𝐾−𝑝𝑝
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Λ(1520)

KY electroproduction is expected to be
a preferred channel for unobserved baryons 
search. 



Experimental Set-Up (CEBAF)
This type of research is conducted using an electron 
beam provided by CEBAF (JLab)

• Injector Energy: 45 MeV

• Halls A, B, and C receive an 11 GeV 
electron beam, while Hall D receives a 12 
GeV beam.

• Maximum beam current: 200 μA
• Longitudinal polarization (Pb): up to 90%
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Experimental Set-Up (CLAS12) / Statistics
CLAS12 is a large-acceptance spectrometer installed at the Thomas Jefferson National 
Laboratory (JLab) in Virginia, located in Hall B.

Forward Detector (FD)

Central Detector (CD)

Forward Tagger (FT) RGK collected a total of 65 G events at 
6.4, 7.5 and 8.5 GeV
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RGK CLAS12 Run Conditions
Run Group Proposal (RGK) “Color Confinement and Strong QCD”:

Search for Hybrid Baryons (qqqg) DVCS

KY Electroproduction for the N* study SIDIS



𝑒𝑒𝑒𝑒 → 𝑒𝑒′𝐾𝐾+Λ 1520 → 𝑒𝑒′𝐾𝐾+(𝐾𝐾−)𝑝𝑝
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Fitting procedure:
• Gaussian functions for the 

Λ hyperons 
• second-order polynomial to 

model the background.

6.5GeV Full Data Set

6.5GeV Full Data Set

7.5 GeV Full Data Set (FT turn-on) - 𝑳𝑳𝑳𝑳𝑳𝑳 𝑸𝑸𝟐𝟐

It’s possible to isolate 
Λ 1520 also in events with
an electron detected in the FT.
For now we study beam spin 
asymmetry, in the near future cross 
sections.

𝑓𝑓 𝑥𝑥 = 𝐴𝐴𝑒𝑒−
𝑥𝑥−𝜇𝜇 2

2𝜎𝜎2 + 𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑏𝑏 + 𝑐𝑐
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𝑒𝑒𝑒𝑒 → 𝑒𝑒′𝐾𝐾+Λ 1520 → 𝑒𝑒′𝐾𝐾+𝐾𝐾−𝑝𝑝

𝐴𝐴 =
1
𝑃𝑃𝑏𝑏
𝑁𝑁+ − 𝑁𝑁−

𝑁𝑁+ + 𝑁𝑁−

Next Goal? Beam spin asymmetry
extraction of Λ(1520) channel
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Thank you for your attention!
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