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BB interaction near the physical point  
by HAL method

Iritani+  
[HAL QCD coll.] 

PLB792 (2019) 284

Sasaki+  
[HAL QCD coll.]  
in preparation

Gongyo+  
[HAL QCD coll.] 

PRL120 (2018) 212001

HAL QCD Coll. have studied from S= 0 to S= -6.

重イオン衝突実験での検証



重イオン衝突実験における２粒子相関測定
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2バリオン相関⇔ 2バリオン相互作用



STAR Coll., Phys. Lett. B790 (2019) 490                               “NΩ correlation in Au+Au” 
ALICE Coll., arXiv:1905.07209                                         “ΛΛ correlation in p+p, p+Pb” 
ALICE Coll., arXiv:1904.12198                                        “NXi correlation in p+p, p+Pb”

HALポテンシャル → BB相関関数           
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LHC/RHICでの衝突実験データ

格子QCD バリオン間相互作用

2バリオン相関関数

K. Morita+ , PRC94 (2016) 031901                            “NΩ correlation from HAL pot.” 
K. Morita+ , NPA967 (2017) 856                                “NXi correlation from HAL pot.” 
K. Morita+  in preparation                             “NΩ & ΩΩ correlations from HAL pot.”



Kenji Morita (QST/Wroclaw/Riken)

Two-Particle Momentum Correlation

Small Q

(# of pair)        =     integration of       (emission probability     x    weight factor)

Random emission from the Source
Constrained from y, pt spectrum etc

Scattering wave function
FSI and (a)symmetrization (for 
identical pairs)

More rigorous formula found in Anchishkin, Heinz, Renk, PRC57 (’98)

!"

!#

$ = !" + !#

!4



Kenji Morita (QST/Wroclaw/Riken)

Correlation from FSI
Static/Spherical Source Lednicky+ ‘82

Asymptotic S-wave scattering  w.f.
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Kenji Morita (QST/Wroclaw/Riken)

Correlation from FSI
Weak  
Attraction
Regime

Unitary
Regime

Bound (or repulsive)
Regime Source func�Wave func diff.
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Kenji Morita (QST/Wroclaw/Riken)
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Kenji Morita (QST/Wroclaw/Riken)
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Kenji Morita (QST/Wroclaw/Riken)

Correlation from FSI
Weak  
Attraction
Regime

Unitary
Regime

Bound (or repulsive)
Regime

Strong signals for R < 2a0

Measuring C(Q) for different 
system size disentangles 
existence of B.S.
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Kenji Morita (QST/Wroclaw/Riken)

Quantum Statistics (HBT/GGLP)
Random Emission + Symmetrization

~1/R

Symmetric

Anti-symmetric
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Fourier tr. of the emission func.
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Indistinguishable!

attractive-like

repulsive-like
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BB correlation from HAL pot 
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NΞ interaction by HAL method 
Sasaki+  [HAL QCD coll.] in preparation
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NΞ correlation at LHC(p-Pb) from HAL pot 

波動関数

ALICE Coll., arXiv:1904.12198  
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NΩ interaction by HAL method 
Iritani+  [HAL QCD coll.] PLB792 (2019) 284

a0 = 5.30(0.44)(+0.16
−0.01) fm,

reff = 1.26(0.01)(+0.02
−0.01) fm
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pΩ correlation at RHIC (Au-Au)

STAR Coll., Phys. Lett. B790 (2019) 490 

ALICE data has just appeared.
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ΩΩ interaction by HAL method
Gongyo+  

[HAL QCD coll.] 
PRL120 (2018) 212001
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New dibaryons near unitary
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Prediction of ΩΩ correlation
K. Morita+ in preparation
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次世代重イオン衝突実験 (LHC RUN3/FAIR/J-PARC)での 
ダイオメガの検出可能性

波動関数
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LHC RUN3でのダイバリオン検出可能性
2021-2023で過去9年の100倍のデータを収集

From Hamagaki’s Slide 収量からの推定
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2021年 『富嶽』とLHC RUN3 稼働

格子QCDと重イオン衝突実験 
の協働が盛んに


