
Extraction of KY Differential Cross Sections and Separated Structure Functions

Riunione JLab12 Italia- 8 luglio 2026

Lucilla Lanza
Università di Roma Tor Vergata & 

INFN Roma Tor Vergata



2JLab12 Italia, July, 8th 2026- Lucilla Lanza

Outline
On-going Data Analysis: 

• Results from Physics Runs: ep → e’K+Y [Λ(1116), 
Σ(1193) ] channel studied exploiting data from 
Fall 2018 Physics Runs in Hall B at Jefferson Lab 
– new data available from 2024

• Extraction of KY Differential Cross Sections and 
Separated Structure Functions for Fall 2018 and 
Spring2024 datasets

• Comparison of results obtained with 6.5 GeV 
(Fall 2018) and with 6.4 GeV (Spring 2024)
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Jefferson Lab Operating the 12-GeV CEBAF
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Jefferson Lab Operating the 12-GeV CEBAF
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CLAS12
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RG-K



Collected Charge: 2018 vs. 2024
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KY Resolution: 2018 vs. 2024

JLab12 Italia, July, 8th 2026- Lucilla Lanza 8

Resolution is improved with higher DC HV settings
By Daniel
Carman



Pseudoscalar Meson Production Formalism
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Separation of Cross Sections Into Structure Functions
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Pseudoscalar Meson Production Formalism

JLab12 Italia, July, 8th 2026- Lucilla Lanza 11



Analysis Procedure

12JLab12 Italia, July, 8th 2026- Lucilla Lanza

• Java code is employed to read hipo files
• From LAB to CM frame: extraction of Q2, W, cos 𝜗𝐾

∗ , Φ
• MM(eK) plots are produced with the binning:

HistogramMM[helicity][Q2][W][cos𝜗𝐾
∗ ][Φ]

• Lambda Yields Ni are extracted using a window around the peak (in the future a fit will be employed) 
• The exercise is repeated using simulated events (MC::Particle and REC::Particle banks) to calculate

𝜂𝑖 =
𝑁𝑅𝐸𝐶
𝑀𝐶

𝑁𝐺𝐸𝑁
𝑀𝐶

•
𝒅𝝈𝒊

𝒅𝜴𝑲
∗ differential cross section is calculated amploying the formula
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1
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and is expressed as a function of the three kinematic variables Q2, W, cos 𝜗𝐾
∗ , Φ

• For each bin 𝝈𝑼, 𝝈𝑳𝑻, 𝝈𝑻𝑻Structure Functions are extracted via the fit to the dependence on the variable
• For each bin the 𝝈𝑳𝑻′ Structure Function is extracted via the fit to the ALT’ dependence on the variable.  

Acceptance Correction



RG-K Differential Cross Section Calculation
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• Γ𝑣: Virtual photon flux factor

• Δ𝑄2Δ𝑊Δ𝑐𝑜𝑠𝜗𝐾
∗ΔΦ: kinematic bin volume

• Ri: Radiative correction – Set to unity
• 𝑁𝑖: Hyperon yield – From yield fits/windows
• 𝐵𝐶𝑖: Bin centering correction – Set to unity
• 𝜂𝑖: Acceptance and efficiency correction – From MC
• N0: incident electron flux = 78.62 mC for 6.4 GeV

•
𝑁𝐴𝜌𝑡
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Analized 233 RGK skim21 spring24 files available from 
/lustre24/expphy/cache/clas12/rg-k/production/recon/spring2024/pass1/6395MeV/dst/train/skim21

Spring2024 RGK Dataset
List of Analized Files: 



RGK 6.4 GeV Spring2024: 𝚲 Yields
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Red Points: Fall 2018 Blue points: Spring 2024



Fall2018/Spring2024: 𝚺 Yields
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Red Points: Fall 2018 Blue points: Spring 2024 (fit)
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RGK 6.5 GeV Fall2018: 𝚲 Acceptance Function

Red points: Daniel (RGK Fall2018), Blue points: Lucilla (RGK Fall 2018)
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RGK 6.5 GeV Fall2018: 𝚲 Acceptance Function

Red points: Daniel (RGK Fall2018), Blue points: Lucilla (RGK Fall 2018)
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RGK 6.5 GeV Fall2018: 𝚺 Acceptance Function

Red points: Daniel (RGK Fall2018), Blue points: Lucilla (RGK Fall 2018)
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RGK 6.5 GeV Fall2018: 𝚺 Acceptance Function

Red points: Daniel (RGK Fall2018), Blue points: Lucilla (RGK Fall 2018)
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Red Points: Fall 2018 Blue points: Spring 2024 (fit)

RGK 6.4 GeV Spring2024: 𝚲 Differential Cross Section
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Red Points: Fall 2018 Blue points: Spring 2024 (fit)

RGK 6.4 GeV Spring2024: 𝚺 Differential Cross Section
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RGK 6.4 GeV Spring2024 𝚲 Separated Structure
Functions Extraction

First Q2 bin, 
Blue points: 

Lucilla 
(RGK Spring2024)
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RGK 6.4 GeV Spring2024 𝚺 Separated Structure
Functions Extraction

First Q2 bin, 
Blue points: 

Lucilla 
(RGK Spring2024)
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Spring2024 RGK Dataset: 6.4 GeV

Analized 282 RGK skim21 spring24 files available from 
/lustre24/expphy/cache/clas12/rg-k/production/recon/spring2024/pass1/6395MeV/dst/train/skim21

List of Analized Files: 
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Increase Statistics: New Binning
Spring24 datasets allow fine binning in the relevant kinematic variables: Q2, W, cos𝜗𝐾

∗ , Φ

HistogramMM[2][5][5][10][8] → HistogramMM[2][8][30][15][10]
By Daniel
Carman



Modified Bins
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First Q2 bin
N

30 W bins X
15  cosk* bins X
10  bins = 4500 



Modified Bins
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V Q2 bin VI Q2 bin

VII Q2 bin VIII Q2 bin

I Q2 bin II Q2 bin III Q2 bin IV Q2 bin

VIII Q2 binVII Q2 binVI Q2 binV Q2 bin



Modified Bins: Cross Sections
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N





MC

REC

1o Q2 bin 2 Q2 bin 3 Q2 bin 4o Q2 bin 5 Q2 bin 6 Q2 bin 7o Q2 bin 8 Q2 bin



Modified Bins: Separated Structure Functions
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W dependence of Structure functions, first Q2 bin, 15 cos𝜗𝑐.𝑚.
∗ bins



Summary and Outlook
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• Extraction of KY Differential Cross Sections and Separated Structure Functions for Fall 2018 
and Spring2024 datasets

• Comparison of results obtained with 6.5 GeV (Fall 2018) and with 6.4 GeV (Spring 2024)

• Ongoing work: extraction of results for 0, for 8.5 GeV dataset, …
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• Extraction of KY Differential Cross Sections and Separated Structure Functions for Fall 2018 
and Spring2024 datasets

• Comparison of results obtained with 6.5 GeV (Fall 2018) and with 6.4 GeV (Spring 2024)

• Ongoing work: extraction of results for 0, for 8.5 GeV dataset, …
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