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Decay Sequence
Diagrams

This reaction: 
𝛾 𝑝 → 𝛫ା∗ 𝛫ା𝛯ି

Ξି → 𝜋ି𝛬      
𝐾ା∗ → 𝛫ା 𝜋଴      

Background:
𝛾 𝑝 → 𝛫ା 𝛫ା𝛯ି∗

Ξି∗ → 𝜋଴𝛯ି

𝛯ି  → 𝜋ି𝛬

• K* and K can be switched as well
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Decay Sequence
Diagrams

This reaction: 
𝛾 𝑝 → 𝛫ା∗ 𝛫ା𝛯ି

Ξି → 𝜋ି𝛬      
𝐾ା∗ → 𝛫ା 𝜋଴      

Background:
𝛾 𝑝 → 𝛫ା 𝛫ା𝛯ି∗

Ξି∗ → 𝜋଴𝛯ି

𝛯ି  → 𝜋ି𝛬
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Decay Sequence
Histograms

This reaction: 
𝛾 𝑝 → 𝛫ା∗ 𝛫ା𝛯ି

Ξି → 𝜋ି𝛬      
𝐾ା∗ → 𝛫ା 𝜋଴      
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Decay Sequence
Histograms

This reaction: 
𝛾 𝑝 → 𝛫ା∗ 𝛫ା𝛯ି

Ξି → 𝜋ି𝛬      
𝐾ା∗ → 𝛫ା 𝜋଴      
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Decay Sequence
Fitting Routine

**Repeat for each Mass[Λ𝜋ି] bin
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Decay Sequence
Fitting Routine, contd.

Average Mass[Λπି] : 1322.9 ± 0.47 MeV
- PDG value: 1321.71 ± 0.07 MeV

Width[Λπି] : 5.648 ± 0.4 MeV 
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Cross Section
Methodology

- Y = Yield from fitting routine

- Accidental subtraction (Hybrid with out of time weighted by −
ଵ

଺
)

- t = Scattering centers (protons per barn of target)

- N = Incident photons

- 𝜖 = Detector efficiency (= 
ଢ଼౩౛౛౤

ଢ଼౪౞౨౥౭౤
)
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Cross Section
Yield Data & Cuts

● From 2018-1, 2019-11 runs

● Cuts:

○ Confidence level > 10-6 

○ Path length significance > 4
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Cross Section
Monte Carlo for Yseen

● Monte Carlo generated Breit-Wigner with PDG mean and width for ି and K+*

● Fixed t-slope

● Incident photon distribution from experiment

● All other decays phase space

● Passed through simulations for detector resolution and geometry

● No other generator refinement (currently)
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Cross section
Results

●
(଼଺ଶ.଴ଽ଺ ஆష ୮ୟ୰୲୧ୡ୪ୣୱ)

(ଶ.ଵ଻ଵଵ ×ଵ଴భర ୮୦୭୲୭ )(ଵ.ଷଵହ଺ ୮୰୭୲୭୬ୱ/ୠୟ୰୬)(ଵ.଴ଷସହ×ଵ଴షవ)

●
(଺ଵ଺.ସ଻ହ ஆష ୮ୟ୰୲୧ୡ୪ୣୱ)

(ଵ.ହହଽହ ×ଵ଴భర ୮୦୭୲୭୬ୱ)(ଵ.ଷଵହ଺ ୮୰୭୲୭୬ୱ/ୠୟ୰୬)(ଵ.଴ଷସହ×ଵ଴షవ)
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Cross section
Results

FSU
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Future Work

● Exploration of which K+ is associated with the K+*

● Generator refinement

● How this (K+ K+* Ξ-) serves as a background to K+ K+ Ξ-*
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Cross Section Backup
Scattering Centers

●
ଶଶ ୮୰୭୲୭୬ୱ

ୡ୫య

● Number of scattering centers per area 

= ଶଶ ଵ

ୡ୫య

ଶସ ଵ

ୡ୫మ

ଵ

ୠୟ୰୬

https://halldweb.jlab.org/wiki/images/b/b8/HallD_Target_Table.pdf


