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Doubly charmed tetraquark (Tcc)
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Tcc as a DD* hadronic molecule

15 T.5 resides near D*D thresholds LHCDb, Nature Commun. 13 (2022)
— approximate 90% of DO9DO%rt events contain a D**.
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The three-body cut
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Description of the experimental data

Du et al., PRD 105, 014024(2022)
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Doubly Charm Tetraquark on the Lattice

Padmanath et al, PRL129,032002(2022)

mp MeV)  mp (MeV) M, MeV) a\’5" (fm) P50 (fm) smy. (MeV) T,

Lattice (m, =~ 280 MeV,m")  1927(1) 2049(2) 3103(3) 1.0429) 0.96(1018) —9.9136 Virtual bound st.
Lattice (m, ~280 MeV,m")  1762(1) 1898(2) 28203)  0.86(0.22) 0.92(:017) —15.0(*#6)  Virtual bound st.
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The three-body cut vs. left-hand cut

1= three-body cut
E > MD —|— MD ‘I‘ M’n‘

5 left-hand cut
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The left-hand cut
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Phase shift with the left-hand cut: LSE

Du et al., PRL 131,131903 (2023
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Pole trajectory

Mp = 1927 MeV, Mp+ = 2049 MeV, m» = 280 MeV
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The N/D method
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The N/D method
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The left-hand cut: nonrelativistic
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The N/D method: nonrelativistic
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Effective range expansion with the left-hand cut
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k cotd/my,

Example: Tcc on the Lattice [3 parameters]
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Summary

e The three—body cut: one-pion exchange + self-energy of D*

remove remove

56 keV 36 keV

OPE M-dep. of I'*

> 74 keV

* Unphysical pion masses on the Lattice
Mp = 1927 MeV, Mp+ = 2049 MeV, m, = 280 MeV
— the three-body cut above the two-body cut (y/sijhc = 3968 MeV)
— The traditional ERE valid only in a very limited range

— An accurate extraction of the pole requires the OPE implemented

+ The ERE with the left-hand cut

do + di k2 — §dR(k?) k] -1
— 1

2y
flo.a () = { 1+ (L) — Lo)

— correct behavior of the left-hand cut
< can be used to extract the couplings of the exchanged particle to the scattering particles

— amplitude zeros caused by the interplay between the short- and long-rang interactions

47rau§x

2 1 1+ Zapie(1 —log4) —
2y g2 = Hex |4 ey - 3T e £9r7e
n(k?) = 0 fro = 15 |1 W () Y e o

Aug. 26 2024




Thank you very much for your attention!

18 Chiral Dynamics (2024) Aug. 26 2024
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