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Updated simulation for Pb target
• Horizontal HES-HKS at Hall C
• 20, 30 and 40 days for 25 μA beam on 150-mg/cm2 Pb 
• g.s. (2s1/2 hole) has 25 nb/sr
 The first peak (2s1/2 + 1d3/2 holes) has 50 nb/sr

• Fitting for 
• The first peak (sΛ low)
• The fourth peak (pΛ high)

• Simulation for 1000 times for each condition

c.f.) Previous study on Nov 15, 2023: 
https://wiki.jlab.org/tegwiki/index.php/HYP_Pb-exp_20231115

https://wiki.jlab.org/tegwiki/index.php/HYP_Pb-exp_20231115
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Sample spectra for the simulation
Spectrum generation

Fitting  ΔBΛstat.
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Fitting for two peaks

2s1/2 + 1d3/2 holes ⊗ 𝑠𝑠Λ 1d3/2 + 0h11/2 holes ⊗𝑝𝑝Λ

208Pb(𝑒𝑒, 𝑒𝑒′𝐾𝐾+) Λ
208Tl 208Pb(𝑒𝑒, 𝑒𝑒′𝐾𝐾+) Λ

208Tl
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Result of ΔBΛstat. vs. beam time
for the pΛ high (the 4th peak)
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Comparison between 1st and 4th peaks
The 1st peak (sΛ low) The 4st peak (pΛ high)
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Summary
• Simulation conditions were updated
• S/N looks better than before
• 20 vs. 40 days (25 μA on 150-mg/cm2 208Pb)

• sΛ low (2s1/2 + 1d3/2 holes ⊗ 𝑠𝑠Λ): ΔBΛstat. = 210 → 160 keV
• pΛ high (1d3/2 + 0h11/2 holes ⊗𝑝𝑝Λ): ΔBΛstat. = 95 → 70 keV



T. Gogami (Kyoto Univ.), HKS meeting, Apr 19, 2024

Backup
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Simulation result

20 days

30 days

40 days
The 1st peak (sΛ low) The 4st peak (pΛ high)
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Theoretical calculation (208Pb208
ΛTl)

T. Motoba, JPS Conf. Proc. 17, 011003 (2017);
https://doi.org/10.7566/JPSCP.17.011003

https://doi.org/10.7566/JPSCP.17.011003
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Assumptions of the yield and rate

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

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