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BB interaction near the physical point

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

Sasaki+ Iritani+ Gongyo+
[HAL QCD coll.]l]| [HAL QCD coll.] [HAL QCD coll.]
in preparation ||PLB792 (2019) 284 ||PRL120 (2018) 212001
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K. Morita+ , PRC94 (2016) 031901 “NQ correlation from HAL pot.”
K. Morita+ , NPA967 (2017) 856 “NXi correlation from HAL pot.”
K. Morita+ in preparation “NQ & QQ correlations from HAL pot.”
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STAR Coll., Phys. Lett. B790 (2019) 490 “NQ correlation in Au+Au”
ALICE Coll., arXiv:1905.07209 “AN correlation in p+p, p+Pb”
ALICE Coll., arXiv:1904.12198 “NXi correlation in p+p, p+Pb”
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Kenji Morita (QST/Wroclaw/Riken)

Two-Particle Momentum Correlation
p, P=p1tp:

2
(p1—=p2 (pi—p2)-P

=\ P

P2

Small Q
W)= [ [ satnknSate k)l 0. @)

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

Random emission from the Source Scattering wave function
Constrained from vy, p, spectrum etc FSI and (a)symmetrization (for
identical pairs)

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




Kenji Morita (QST/Wroclaw/Riken)

Correlation from FSI
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Kenji Morita (QST/Wroclaw/Riken)

Correlation from FSI
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i | 1 Bound (or repulsive ,
Attr:actlon : | Regi ( P ) Source func X Wave func diff
Regime : | hegime
2 | | | |
I I
I I 70 i | | |
I I 17\ R=2fm, Attraction
1.5 - | ~ 60 - I’ \ Unitary — — -
o) I £ I \\ Bound -----
D’ | o 50 \ 7
o 1 - i = I \
+— — 40 ! \ —
- — | \
- | o 3o L \ Q=20MeV
- I = N = -
3 0.5 { — l \
0 \
= I = 20 H \ _
c - T I oo ! \
8 0 SRR N I g\ 10 T \\ |
— I qu_) | \\
7 . LY e ———
- - — T L U I ety
0.5 reff/R =0 ! » | | | |
| 0 2 4 5 8 10
1 | L r [fm]
-4 -2 0 2 4
R/ag




e
=
('
—
S
)
(& )
o
=
=
)
2]
©
g
-
)
=
=
Q
7

Correlation from FSI
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Kenji Morita (QST/Wroclaw/Riken)

Correlation from FSI
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Kenji Morita (QST/Wroclaw/Riken)

Quantum Statistics (HBT/GGLP)

Sa(xa, k4) Random Emission + Symmetrization
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BB correlation from HAL pot
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N= interaction by HAL method

Sasaki+ [HAL QCD coll.] in preparation
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N= correlation at LHC(p-Pb) from HAL pot
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ALICE Coll., arXiv:1904.12198
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Vc(r) [MeV]

N(Q2 interaction by HAL method

Iritani+ [HAL QCD coll.] PLB792 (2019) 284
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pPQ correlation at RHIC (Au-Au)

STAR Coll., Phys. Lett. B790 (2019) 490
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ALICE data has just appeared.
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QQ) interaction by HAL method

Gongyo+
[HAL QCD coll.]
PRL120 (2018) 212001
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Bound state energy [MeV]

New dibaryons near unitary
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Prediction of Q) correlation

K. Morita+ in preparation
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LHC RUN3TDO Y1 /\U A Vi e geM:

2021-2023 C:BEIFED100ZD T —4 % UNE
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WE A= @*EIE From Hamagaki’s Slide
Total number Combination Current status LHC RUN3
of
strangeness
1 N+A (N+X) A Au+Au 200GeV (STAR) O

p+Nb 3.2GeV (HADES)
p+p 7TeV, 13TeV (ALICE)

2 A+A(A+Z,3+%) | A Au+Au 200GeV (STAR) O
7TeV, 13TeV (ALICE

A p+p 13TeV (ALICE)
/A p+Pb 5.02TeV (ALICE

O
3 A+E(Z+E) X O
4 E+E X O
5 Z+Q X O
O
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