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Update (50 μA, 100 mg/cm2)

Λ
6He

Λ
9Li

 Λ
11Be

4 + 8 + 2 = 14 PAC days

To complete CSB data set in p-shell



Expected spectrum for the 6Li(𝑒𝑒, 𝑒𝑒′𝐾𝐾+)Λ6He reaction

6Li(𝑒𝑒, 𝑒𝑒′𝐾𝐾+)Λ6He
50 𝜇𝜇A, 5 days, 
100 mg/cm2

10 nb/sr

6Li(𝑒𝑒, 𝑒𝑒′𝐾𝐾+)Λ6He
50 𝜇𝜇A, 5 days, 
100 mg/cm2

10 nb/sr

BG shape from Mixed Event Analysis 
(MEA)

Spectrum after MEA BG was subtracted
 Fitting 

0.6 MeV 
(FWHM)



Statistical error simulation : 6Li(𝑒𝑒, 𝑒𝑒′𝐾𝐾+)Λ6He

Δ𝐵𝐵Λ Statistical uncertainty (keV)
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6Li(𝑒𝑒, 𝑒𝑒′𝐾𝐾+)Λ6He
• 50 𝜇𝜇A  
• 100 mg/cm2

𝐵𝐵Λ𝑖𝑖 ± Δ𝐵𝐵Λ𝑖𝑖
Fill histogram



Necessary beam time to achieve the goal: 
6Li(𝑒𝑒, 𝑒𝑒′𝐾𝐾+)Λ6He

Goal = 40 keV of statistical error 
4 days with 50 uA
6 days with 30 uA
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Beam time (days)

Goal

30 μA

50 μA

6Li(𝑒𝑒, 𝑒𝑒′𝐾𝐾+)Λ6He
• 100 mg/cm2

• 10 nb/sr



Necessary beam time to achieve the goal: 
9Be(𝑒𝑒, 𝑒𝑒′𝐾𝐾+)Λ9Li and 11B(𝑒𝑒, 𝑒𝑒′𝐾𝐾+) Λ

11Be

8 days with 50 uA
12.5 days with 30 uA

2 days with 50 uA
3 days with 30 uA

9Be(𝑒𝑒, 𝑒𝑒′𝐾𝐾+)Λ9Li
• 100 mg/cm2

• 10 nb/sr

11B(𝑒𝑒, 𝑒𝑒′𝐾𝐾+) Λ
11Be

• 100 mg/cm2

• 30 nb/sr
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Expected spectra  (50μA, 100 mg/cm2) 
for the goal Δ𝐵𝐵Λstat. ≃ 40 keV

6Li(𝑒𝑒, 𝑒𝑒′𝐾𝐾+)Λ6He
• 10 nb/sr
• 4 days

9Be(𝑒𝑒, 𝑒𝑒′𝐾𝐾+)Λ9Li
• 10 nb/sr
• 8 days

11B(𝑒𝑒, 𝑒𝑒′𝐾𝐾+) Λ
11Be

• 30 nb/sr
• 2 days

SIMULATION SIMULATION SIMULATION



Accidental coincidence rate

Cherenkov counters may not be needed for trigger

K+: 200 ns
e’: 30 ns



Summary (50 μA, 100 mg/cm2)

Λ
6He

Λ
9Li

 Λ
11Be

4 + 8 + 2 = 14 PAC days

To complete CSB data set in p-shell
Documentation will be started



BACKUP



DATA TO INVESTIGATE ΛN CSB

Shell Hypernuclei

s Λ
4H (0+) Λ

4He (0+)

Λ
4H (1+) Λ

4He (1+)

p

Λ
6He (𝛼𝛼 + 𝐧𝐧 + 𝚲𝚲) Λ

6Li (𝛼𝛼 + 𝐩𝐩 + 𝚲𝚲)

Λ
7He (𝛼𝛼 + 𝐧𝐧 + 𝒏𝒏 + 𝜦𝜦) Λ

7Li∗ (𝛼𝛼 + 𝐧𝐧 + 𝐩𝐩 + 𝚲𝚲) Λ
7Be (𝛼𝛼 + 𝐩𝐩 + 𝐩𝐩 + 𝚲𝚲)

Λ
8Li (𝛼𝛼 + 𝑑𝑑 + 𝐧𝐧 + 𝚲𝚲) Λ

8Be (𝛼𝛼 + 𝑑𝑑 + 𝐩𝐩 + 𝚲𝚲)

Λ
9Li (𝛼𝛼 + d + 𝐧𝐧 + 𝐧𝐧 + 𝜦𝜦) Λ

9Be (𝛼𝛼 + d + 𝐧𝐧 + 𝒑𝒑 + 𝜦𝜦) Λ
9B (𝛼𝛼 + d + 𝐩𝐩 + 𝐩𝐩 + 𝜦𝜦)

Λ
10Be (𝛼𝛼 + 𝛼𝛼 + 𝐧𝐧 + 𝚲𝚲) Λ

10B (𝛼𝛼 + 𝛼𝛼 + 𝐩𝐩 + 𝚲𝚲)

Λ
11Be (𝛼𝛼 + 𝛼𝛼 + 𝐧𝐧 + 𝐧𝐧 + 𝚲𝚲) Λ

11B (𝛼𝛼 + 𝛼𝛼 + 𝐩𝐩 + 𝐧𝐧 + 𝚲𝚲) Λ
11C (𝛼𝛼 + 𝛼𝛼 + 𝑝𝑝 + 𝐩𝐩 + 𝚲𝚲)

Λ
12B (𝛼𝛼 + 𝛼𝛼 + 𝑑𝑑 + 𝐧𝐧 + 𝚲𝚲) Λ

12C (𝛼𝛼 + 𝛼𝛼 + 𝑑𝑑 + 𝐩𝐩 + 𝚲𝚲)



DATA TO INVESTIGATE ΛN CSB

Shell Hypernuclei

s Λ
4H (0+) Λ

4He (0+)

Λ
4H (1+) Λ

4He (1+)

p

Λ
6He (𝛼𝛼 + 𝐧𝐧 + 𝚲𝚲) Λ

6Li (𝛼𝛼 + 𝐩𝐩 + 𝚲𝚲)

Λ
7He (𝛼𝛼 + 𝐧𝐧 + 𝒏𝒏 + 𝜦𝜦) Λ

7Li∗ (𝛼𝛼 + 𝐧𝐧 + 𝐩𝐩 + 𝚲𝚲) Λ
7Be (𝛼𝛼 + 𝐩𝐩 + 𝐩𝐩 + 𝚲𝚲)

Λ
8Li (𝛼𝛼 + 𝑑𝑑 + 𝐧𝐧 + 𝚲𝚲) Λ

8Be (𝛼𝛼 + 𝑑𝑑 + 𝐩𝐩 + 𝚲𝚲)

Λ
9Li (𝛼𝛼 + d + 𝐧𝐧 + 𝐧𝐧 + 𝜦𝜦) Λ

9Be (𝛼𝛼 + d + 𝐧𝐧 + 𝒑𝒑 + 𝜦𝜦) Λ
9B (𝛼𝛼 + d + 𝐩𝐩 + 𝐩𝐩 + 𝜦𝜦)

Λ
10Be (𝛼𝛼 + 𝛼𝛼 + 𝐧𝐧 + 𝚲𝚲) Λ

10B (𝛼𝛼 + 𝛼𝛼 + 𝐩𝐩 + 𝚲𝚲)

Λ
11Be (𝛼𝛼 + 𝛼𝛼 + 𝐧𝐧 + 𝐧𝐧 + 𝚲𝚲) Λ

11B (𝛼𝛼 + 𝛼𝛼 + 𝐩𝐩 + 𝐧𝐧 + 𝚲𝚲) Λ
11C (𝛼𝛼 + 𝛼𝛼 + 𝑝𝑝 + 𝐩𝐩 + 𝚲𝚲)

Λ
12B (𝛼𝛼 + 𝛼𝛼 + 𝑑𝑑 + 𝐧𝐧 + 𝚲𝚲) Λ

12C (𝛼𝛼 + 𝛼𝛼 + 𝑑𝑑 + 𝐩𝐩 + 𝚲𝚲)

JLab

JLab

JLab
No data No data

Not accurate Not accurate

Emulsion + γ
Emulsion Emulsion 

Emulsion 
No data

Not accurate

Shift Problem

Emulsion 

Emulsion 

Emulsion + γEmulsion + γ
Emulsion Emulsion MAMI

Not accurate

CSB study



DATA TO INVESTIGATE ΛN CSB

Shell Hypernuclei

s Λ
4H (0+) Λ

4He (0+)

Λ
4H (1+) Λ

4He (1+)

p

Λ
6He (𝛼𝛼 + 𝐧𝐧 + 𝚲𝚲) Λ

6Li (𝛼𝛼 + 𝐩𝐩 + 𝚲𝚲)

Λ
7He (𝛼𝛼 + 𝐧𝐧 + 𝒏𝒏 + 𝜦𝜦) Λ

7Li∗ (𝛼𝛼 + 𝐧𝐧 + 𝐩𝐩 + 𝚲𝚲) Λ
7Be (𝛼𝛼 + 𝐩𝐩 + 𝐩𝐩 + 𝚲𝚲)

Λ
8Li (𝛼𝛼 + 𝑑𝑑 + 𝐧𝐧 + 𝚲𝚲) Λ

8Be (𝛼𝛼 + 𝑑𝑑 + 𝐩𝐩 + 𝚲𝚲)

Λ
9Li (𝛼𝛼 + d + 𝐧𝐧 + 𝐧𝐧 + 𝜦𝜦) Λ

9Be (𝛼𝛼 + d + 𝐧𝐧 + 𝒑𝒑 + 𝜦𝜦) Λ
9B (𝛼𝛼 + d + 𝐩𝐩 + 𝐩𝐩 + 𝜦𝜦)

Λ
10Be (𝛼𝛼 + 𝛼𝛼 + 𝐧𝐧 + 𝚲𝚲) Λ

10B (𝛼𝛼 + 𝛼𝛼 + 𝐩𝐩 + 𝚲𝚲)

Λ
11Be (𝛼𝛼 + 𝛼𝛼 + 𝐧𝐧 + 𝐧𝐧 + 𝚲𝚲) Λ

11B (𝛼𝛼 + 𝛼𝛼 + 𝐩𝐩 + 𝐧𝐧 + 𝚲𝚲) Λ
11C (𝛼𝛼 + 𝛼𝛼 + 𝑝𝑝 + 𝐩𝐩 + 𝚲𝚲)

Λ
12B (𝛼𝛼 + 𝛼𝛼 + 𝑑𝑑 + 𝐧𝐧 + 𝚲𝚲) Λ

12C (𝛼𝛼 + 𝛼𝛼 + 𝑑𝑑 + 𝐩𝐩 + 𝚲𝚲)
No data

Not accurate

Emulsion + γ
Emulsion Emulsion 

Emulsion 
No data

Not accurate

Shift Problem

Emulsion 

Emulsion 

Emulsion + γEmulsion + γ
Emulsion Emulsion MAMI

JLab E12-19-002

JLab

JLab

JLab

JLab (New)

JLab (New)

JLab (New)

CSB study



DATA TO INVESTIGATE ΛN CSB

Shell Hypernuclei

s Λ
4H (0+) Λ

4He (0+)

Λ
4H (1+) Λ

4He (1+)

p

Λ
6He (𝛼𝛼 + 𝐧𝐧 + 𝚲𝚲) Λ

6Li (𝛼𝛼 + 𝐩𝐩 + 𝚲𝚲)

Λ
7He (𝛼𝛼 + 𝐧𝐧 + 𝒏𝒏 + 𝜦𝜦) Λ

7Li∗ (𝛼𝛼 + 𝐧𝐧 + 𝐩𝐩 + 𝚲𝚲) Λ
7Be (𝛼𝛼 + 𝐩𝐩 + 𝐩𝐩 + 𝚲𝚲)

Λ
8Li (𝛼𝛼 + 𝑑𝑑 + 𝐧𝐧 + 𝚲𝚲) Λ

8Be (𝛼𝛼 + 𝑑𝑑 + 𝐩𝐩 + 𝚲𝚲)

Λ
9Li (𝛼𝛼 + d + 𝐧𝐧 + 𝐧𝐧 + 𝜦𝜦) Λ

9Be (𝛼𝛼 + d + 𝐧𝐧 + 𝒑𝒑 + 𝜦𝜦) Λ
9B (𝛼𝛼 + d + 𝐩𝐩 + 𝐩𝐩 + 𝜦𝜦)

Λ
10Be (𝛼𝛼 + 𝛼𝛼 + 𝐧𝐧 + 𝚲𝚲) Λ

10B (𝛼𝛼 + 𝛼𝛼 + 𝐩𝐩 + 𝚲𝚲)

Λ
11Be (𝛼𝛼 + 𝛼𝛼 + 𝐧𝐧 + 𝐧𝐧 + 𝚲𝚲) Λ

11B (𝛼𝛼 + 𝛼𝛼 + 𝐩𝐩 + 𝐧𝐧 + 𝚲𝚲) Λ
11C (𝛼𝛼 + 𝛼𝛼 + 𝑝𝑝 + 𝐩𝐩 + 𝚲𝚲)

Λ
12B (𝛼𝛼 + 𝛼𝛼 + 𝑑𝑑 + 𝐧𝐧 + 𝚲𝚲) Λ

12C (𝛼𝛼 + 𝛼𝛼 + 𝑑𝑑 + 𝐩𝐩 + 𝚲𝚲)
No data

Not accurate

Emulsion + γ
Emulsion Emulsion 

Emulsion 
No data

Not accurate

Shift Problem

Emulsion 

Emulsion 

Emulsion + γEmulsion + γ
Emulsion Emulsion MAMI

JLab E12-19-002

JLab

JLab

JLab

JLab (New)

JLab (New)

JLab (New)
J-PARC E94

J-PARC E94

J-PARC (plan)

J-PARC (plan)

CSB study



https://doi.org/10.1103/PhysRevC.107.024002

Cluster + Phenom. CSB

NCSM

Shell model + eff. ΛΣ coup.

Hoai Le et al., Phys. Rev. C 107, 024002 (2023)

https://doi.org/10.1103/PhysRevC.107.024002


https://docs.google.com/spreadsheets/d/18GEnIWgMTDtWNbb
DInGvp9WjeGrG-XeFp1jVcL0nBys/edit#gid=2056335386

https://docs.google.com/spreadsheets/d/18GEnIWgMTDtWNbbDInGvp9WjeGrG-XeFp1jVcL0nBys/edit#gid=2056335386
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