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Hyperon puzzle in neutron stars 

Massive (2𝑀⨀) neutron stars vs softening of EOS by hyperon mixing 
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Baryon-baryon interaction 
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Dibaryon configuration 
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Baryon-baryon interaction 

B. Silvestre-Brac and J. Leandri, Phys. Rev. D 45, 4221 (1992) 

baryon ⊗ baryon  dibaryon 
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Transformation coefficients 

S-wave orbital 
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Transformation coefficients 

Baryon ⊗ baryon 

Dibaryon 
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Lattice QCD & Quark Model 

K. Sasaki et al.(HAL QCD Collaboration), PTEP 2015, 113B01 
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Lattice QCD & Quark Model 

For SU(3) flavor broken case, 
T. Hatsuda, T. Inoue 
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Three-body interaction 
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Tribaryon configuration 
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Flavor state of the tribaryon 

Wave function = Orbital ⊗  Color ⊗ Flavor ⊗ Spin 

Flavor  and spin 
states of tribaryon : 
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Hyperfine potential 

𝐾𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 

𝐾𝐵𝐵 + 𝐾𝐵2 + 𝐾𝐵3  
 

SU(3) flavor symmetric limit 
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Strangeness =  −1 
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Strangeness = −4 
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Strangeness = −5 
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Strangeness = −6 
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Pure three-body force 
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Transformation coefficients 

Baryon ⊗ baryon 

Dibaryon 
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Transformation coefficients 
Tribaryon  Baryon ⊗ Dibaryon 
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Transformation coefficients 
Tribaryon  Baryon ⊗ Dibaryon Tribaryon 

Baryon  
⊗  

Dibaryon 
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Summary 

1. We have identified compact tribaryon configurations in terms of SU(3) flavor and 

spin quantum numbers that are allowed within the Pauli principle. 

 

2. While compact configurations are possible for certain quantum numbers, we found 

that the color-spin interaction for all the allowed configurations are highly repulsive 

with respect to three baryon channel. 

 

3. This is the microscopic proof that the three body nuclear force should be repulsive 

in all channels, which are consistent with the recently established neutron star mass 

limit. 
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Thank you 
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