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Baryon interactions, including nuclear force, are an essential component in nuclear physics especially in stud-
ies of few-body systems. There are already some useful phenomenological nuclear forces, thanks to a lot of
experimental data. While, we suffer from uncertainty in hyperon interactions due to a lack of experimental
data. In such case, it is very useful if we could derive baryon interactions based on the QCD, the fundamental
theory of the hadron world, instead of relying on experimental data. We, HALQCD collaboration, have been
working toward that goal in recent years. Our method uses numerical calculations of QCD on lattice. Specif-
ically, we measure the spatial correlation functions of hadronic few-body systems and extract potentials of
interactions from them[1]. For example, we have revealed flavor-spin structure of baryon interactions and
existence of H-dibaryon in flavor SU(3) symmetric world[2]. We have just extracted all the S-wave baryon
interactions from QCD at the physical point by performing a massive lattice QCD simulation on the Fugaku
computer in Japan.

Recently, there was an alert about baryon interactions extracted from QCD on lattice. Namely, it was pointed
out that the baryon interactions extracted from QCD on lattice strongly depend on the lattice spacing used[3].
Lattice QCD generally cannot avoid an error due to a finite lattice spacing, called the discretization error. The
question is how large is its impact in baryon interactions. In response to this point, we began to study the
dependence of the interactions on the lattice spacing. We have performed calculations on three different
lattices with different lattice spacing for the same quark mass. We will report our results in detail at the
conference.
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