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Why Omega
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Baryon summary table, PDG

Baryon 2004 2020

𝑁∗ 15 21

Δ 10 12

Λ 14 14

Σ 10 9*

Ξ 6 6

Ω 2 2

Number of 3- and 4-
star Resonances

*Σ 2250  was downgraded



Omega production
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𝜎 𝐾−𝑝 → Ω𝑋 = 𝜎 𝐾0𝑝 → Ω𝑋



Omega Cross section
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𝜎 𝐾−𝑝 → Ω𝑋 ∼

𝑃ℎ𝑎𝑠𝑒𝑆𝑝𝑎𝑐𝑒

𝑄
     (fit curve)



Omega Cross section
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𝜎 𝐾−𝑝 → Ω𝑋 ∼

𝑃ℎ𝑎𝑠𝑒𝑆𝑝𝑎𝑐𝑒

𝑄
     (fit curve)



Omega  Yield
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𝜎 𝐾−𝑝 → Ω𝑋 ∼

𝑃ℎ𝑎𝑠𝑒𝑆𝑝𝑎𝑐𝑒

𝑄
     (fit curve)



Omega  Yield
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𝜎 𝐾−𝑝 → Ω𝑋 ∼

𝑃ℎ𝑎𝑠𝑒𝑆𝑝𝑎𝑐𝑒

𝑄
     (fit curve)



12 GeV -> 20 GeV

10PhysRev D7, 708, (1973)

𝑒−𝐵𝑒 → 𝐾𝐿 + 𝑋; Θ𝐾 < 2𝑜

𝑃𝐾[𝐺𝑒𝑉/𝑐]
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𝑃𝑒− = 19 𝐺𝑒𝑉/𝑐

𝑃𝑒− = 10 𝐺𝑒𝑉/𝑐



Omega  Yield
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𝑷𝒆− = 𝟏𝟐 𝑮𝒆𝑽/𝒄

𝑷𝒆− = 𝟏𝟗 𝑮𝒆𝑽/𝒄



Omega  Yield
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𝑃𝑒− = 12 𝐺𝑒𝑉/𝑐

𝑃𝑒− = 19 𝐺𝑒𝑉/𝑐



Strange-Charm exotics



Hidden charm pentaquarks

14Phys Rev D94, 034002 (2016)



Hidden charm pentaquarks

15Phys. Rev. D108, 054018, (2023)



Hidden charm pentaquarks
J-PARC

16Phys Rev D93, 034009, (2016)



Hidden charm pentaquarks:
KLF
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Molecule:
• Pion does not couple to 

s-quark
• Weaker long range pion 

exchange

Pentaquark:
• Colour-magnetic force 

Δ𝐸 𝑄𝑄 =
4𝜋𝛼𝑠

9𝑚𝑖𝑚𝑗
Ψ 0 2𝜎𝑖𝜎𝑗

• Suppressed for s-quark
• Smaller attraction/repulsion



Hidden charm pentaquarks:
KLF
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𝑷𝒆− = 𝟏𝟐 𝑮𝒆𝑽/𝒄

𝑷𝒆− = 𝟏𝟗 𝑮𝒆𝑽/𝒄
𝑲𝑳𝒏 → 𝚲 𝑱/𝝍 

𝑲𝑳𝒏 → 𝚲 𝑱/𝝍 
(PhaseSpace)

Phys. Rev. Lett. 131 (2023) 031901

𝐵− → Λ Τ𝐽 𝜓 ҧ𝑝

𝑲𝑳𝒏 → 𝚲 𝑱/𝝍
   𝑲𝑳𝒑 → 𝚺+ 𝑱/𝝍 

𝑲𝑳𝒏 → 𝚺𝟎 𝑱/𝝍

http://dx.doi.org/10.1103/PhysRevLett.131.031901


Conclusion

▪ Omega at KLF is measurable

– decent statistics

▪ Require further simulations (acceptance/efficiency)

▪ 22 GeV JLab might be advantageous

– Can run with 32ns or even 16ns bunch spacing

▪ Hidden-charm strange pentaquarks

– S-channel

– Different production mechanism& background

– Molecule vs pentaquark
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