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HAL QCD potentials with non-zero total momentum
and an application to the I = 2 ππ scattering
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We propose a method to extract the HAL QCD potential from correlation functions with non-zero total mo-
mentum (boosted system). After brief explanation of the formulation with non-zero total momentum (P ), we
apply it to the I = 2 ππ system. Using 2+1 flavor PACS-CS configurations at mπ = 700 MeV and a = 0.09

fm on 323x64 lattice, we calculate the I = 2 ππ potential with P = 2π/L and 4π/L as well as P = 0

(center of mass frame). We show that potentials from all 3 cases agree well within statistical errors, which are
however larger for larger P .
Not only scattering phase shifts obtained from these potentials agree well but they also agree with scattering
phase shifts obtained from finite volume energy spectra through L\”uscher’s formula.
This shows that the HAL QCD potential method works well even with non-zero total momentum.
We briefly discuss future applications of the method to hadron interactions.
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