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Baryon-baryon interaction 

𝑟 → 0 
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Baryon-baryon interaction 
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Dibaryon configuration 
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Baryon-baryon interaction - Flavor state 

baryon ⊗ baryon  dibaryon 
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Baryon-baryon interaction in Quark Model 

baryon ⊗ baryon  dibaryon 

Wave function = Orbital ⊗  Color ⊗ Flavor ⊗ Spin 
[6]𝑂 

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

𝐻 dibaryon 𝑑∗(2380) 𝑁Ω ΩΩ 

[222]𝐶 [33]𝐹𝐹 
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T. Inoue, QNP2018 conference 

Baryon-baryon interaction in lattice QCD (SU(3) broken) 
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Hamiltonian 

: confinement potential  
 
: hyperfine potential 
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Baryon-baryon interaction in Quark model 
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𝑅𝑙 =
𝑉(𝐹𝑙)
𝑉(𝐹27)
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Comparison with Lattice QCD SU(3) symmetric case 
SU(3) broken case 

𝑅𝑙 =
𝑉(𝐹𝑙)
𝑉(𝐹27)
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1. BB Interaction 
 
  - collaborated with T. Hatsuda, T. Inoue, S. H. Lee 

 
2. BBB Interaction 
 
  - collaborated with S. H. Lee 
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Hyperon puzzle in neutron stars 

Massive (2𝑀⨀) neutron stars vs softening of EOS by hyperon mixing 

 Hyperon puzzle 
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Y. Sakuragi, PTEP 2016 (2016) 06A106 

Hyperon puzzle in neutron stars 

Massive (2𝑀⨀) neutron stars vs softening of EOS by hyperon mixing 

 Hyperon puzzle 

D. Lonardoni et al, PRL 114, 092301 (2015) 
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Three-body interaction 

1 

2 3 

1 

2 3 

1 

2 3 

13 



QCS 2019 

Three-body interaction 

1 

2 3 

1 

2 3 

1 

2 3 
1 

2 

3 4 

7 
5 

8 

6 

9 

Tribaryon configuration 
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Flavor state of the tribaryon 

Wave function = Orbital ⊗  Color ⊗ Flavor ⊗ Spin 

Flavor  and spin 
states of tribaryon : 

[9] [333] 
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Color-spin interaction 

𝐾𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 

𝐾𝐵𝐵 + 𝐾𝐵2 + 𝐾𝐵3  
 

SU(3) flavor symmetric limit 
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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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Probability of three-baryon channels 
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Intrinsic Three-body force 

For 𝐹 = 8, 𝑆 = 1/2, the possible baryon ⊗ dibaryon states are 
 
 𝐹, 𝑆 = 8,1/2 ⊗ 1,0 , 
            8,1/2 ⊗ 8,1 , 
            8,1/2 ⊗ 10,1 , 
            8,1/2 ⊗ 10, 1 , 
            8,1/2 ⊗ 27,0 . 
 

Their ratios are  27
104

: 4
13

: 5
52

: 5
52

: 25
104

. 

 

𝑉38⊗8⊗8 𝐹 = 8, 𝑆 =
1
2

= 4 − 3
27

104
−24 +

4
13

−
28
3

+
5

52
8
3

+
5

52
8
3

+
25

104
8 + −8 − 8 − 8 𝐼𝑔 

= 0 
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Intrinsic Three-body force 

Flavor-Spin interaction 
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Summary 

1. We have calculated the transformation coefficients of tribaryon with flavor SU(3) 

symmetry to investigate the intrinsic three-body interaction. 

 

2. We found that the intrinsic three-baryon interaction at short distance vanishes for 

all quantum numbers in flavor SU(3) symmetric limit. 

 

3. It should be noted that in a realistic flavor SU(3) breaking case, the cancellation will 

not be exact. Hence, we need to look at the intrinsic three-body interaction with 

realistic strange quark mass taking into account the spatial dependence that will be 

different for all quark pairs. 
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Thank you 
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