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Baryon-baryon interactions

700 800 900

np & np ® Bowen, 61 pp — p'p . Balrashelnko\/: 61 (Ap L) A; . Pilekenl!rock: 67 | Ap *}IEOP "o Kaldyk, 71 5*1') — IAA N IAhn: 06
o Lisowski, 82 #« Cline, 67 B T 114
; A Alexander, 68
250 | T T B Scchi-Zorn, 68
o  Kadyk, 71 B T 112 g 18 | S -
¢ A Hauptman, 77 L) o ]
L]
200 - —+ —+ T —+ 10 “ 16 I =]
j I 1 1 14 =
150 | T E m
L 1 16 12 P -
100 | T E «Cf/ n
o % r T 14 10 L =
L) D —
50 3 - B " -
- =+ 492 8 35 —
— %iﬂ 6.1 o % -9 -
'Q 1 1 1 1 1 1 1 1 1 1
T T T T T T T T T T T T T T T T T T T T T T T T T 6 - -
8 Ptp — Xtp @ Dosch, 66 S"p—+3"p @ Dosch, 66 |STp— »0ne Engelmann, 66 3~"p— An® Engelmann, 66 |2~ p — Z7p Ahn, 06 " 582 -1
— o Eisele, 71 o Eisele, 71 o Stephen, 70 o Stephen, 70 _'}-‘ ALICE .
B a0l ® Ahn 05 | ® Kondo, 00 | 1 1 | 4 i pp (5=7 TeV —
pp {s = 13 TeV -
2 . p-Pb |5, =5.02 TeV —
200 T T ] T h o A-A ® A— A pairs -
0 L L L L L 'l L L L L L L L L Il I L L L L I L L L .
—2 -1 0 1 2 3 4 5
150 - —+ . 8 —+ . 1 ]
| a -~ (fm7)
100 | —+ E T —+ E .
4 ALICE Collaboration, PLB 797 (2019)
or T T o T 4% % T ’
++ Ry SO T
o [PORRe-S !
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

200 300 400 500 600 700 200 300 400 500 600 700 200 300 400 500 600 700 200 300 400 500 600 700 200 300 400 500 600 700

Plab (MeV/c)
updated from Dover and Feshbach, Ann. Phys. 198 (1990)

8R8=2T®8, 414105104 8,
Wagman et al. [NPLQCD], PRD 96 (2017) Illa et al. [NPLQCD], PRD 103 (2021)
My = Mg = Mg My = Mg F Mg
m,. = mg ~ 806 MeV my ~ 450 MeV, mg ~ 600 MeV

NN,YN, 2%, =% =5

27 10 10 8,
NN XN,E2 E=N

[ Jno<1
[11<no<2
[2<no<3
Bl noc >3

&3 Unphys. C(k*)

B STAR
—— HAL QCD
Y HKMYY
* FG
o ND
@ NF
-¢-- NSC89
-¢-- NSC97
e Ehime
¢+ ESCO08
s fss2


https://www.sciencedirect.com/science/article/abs/pii/000349169090254L?via=ihub
https://doi.org/10.1016/j.physletb.2019.134822
https://doi.org/10.1103/PhysRevD.96.114510
https://doi.org/10.1103/PhysRevD.103.054508

Baryon-baryon interactions

Scattering parameters EFT matching
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Heavier-than-physical quark masses
Only one lattice spacing —» possible discretization effects?
Asymmetrical correlation funtions —» excited state contamination?
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Baryon-baryon interactions

Firsts steps towards a variational study of the baryon-baryon interaction
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Discrepancies with previous results

Maybe dibaryon operators have small overlap with deeply-bound states?
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Baryon-baryon interactions

Extend previous variational studies by including hexaquark and quasi-local

Opel’atOI‘S Amarasinghe et al. [NPLQCD], arXiv:2108.10835 [hep-lat]
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Baryon-baryon interactions

Extend previous variational studies by including hexaquark and quasi-local

operators
Dineutron channel GEVP spectrum
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Interpolating-operator set

Large interpolating-operator
depence is observed

Energy levels disappear when the
operator with the corresponding
larger overlap is removed
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Are we still missing operators?
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Baryon-baryon interactions

Are we still missing operators?

Coincidence?

Option a) There is no deep-bound state, however...
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Analysis of the phase-shifts and
checks on scattering parameters
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Baryon-baryon interactions

Are we still missing operators?

Option b) There is a deep-bound state, but the current operators have
a small overlap
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Summary

We can use LQCD to reach systems that are difficult for experimentalists
(like strange systems)

It is still not clear what the best operators are to include in a variational
analysis for two-baryon systems

Ongoing study with 15 additional hexaquark operators and a different
volume at m, ~ 806 MeV

<>Compute contractions for different baryon-baryon systems closer to the
physical point (m_~170 MeV) at two different volumes (4.4 and 5.8 fm)

(optimized tiramisu contraction code on GPUs)
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