
Effective range expansion with the long-range force
Meng-Lin Du (杜孟林 )

@
University of Electronic Science and Technology of China (UESTC)

电子科技大学
第二十届全国中高能核物理大会

2025 年 4 月 24 日 -28 日  @  上海

Collaborators: A. Fillin, V. Baru, X.-K. Dong, E. Epelbaum, F.-K. Guo, C. Hanhart, 
A. Nefediev, J. Nieves, Q. Wang, and B. Wu

Based on: PRL 131, 131903 (2023) 
& arXiv:2408.09375 [hep-ph]



Effective Range Expansion (ERE)
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Riemann sheets
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Crossing Symmetry & Left-Hand Cut (LHC)
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LHC from the one-particle exchange (OPE)
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S-wave分波
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Doubly Charm Tetraquark (Tcc)

6

[MeV]



Doubly Charm Tetraquark on the Lattice
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Three-body cut vs Left-hand cut
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t/u-channel unitarity



The left-hand cut
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Phase shift with the LHC: Solving Lippmann-Schwinger Equation
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Limit ERE
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The N/D method
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lhc

N=1

=1/V On-Shell factorization



The left-hand cut arising from OPE
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Solving LSE could be time-consuming.



The left-hand cut: nonrelativistic
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Exchanged-particle: relativistic



The N/D method: nonrelativistic
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No singularity along lhc



The N/D method: nonrelativistic
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Effective range expansion with the left-hand cut
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Scattering length

Effective range



Example: Tcc on the Lattice [3 parameters]
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Du et al., 2408.09375 [hep-ph]



Couplings to the exchanging-particle
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The amplitude zero



Application to the NN scattering: 1S0
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PRC66(2002)014005



Application to the NN scattering: 1S0 + 3S1
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Summary & Outlook
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Put the new parameterization on LATTICE!



Thank you very much for your attention!
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