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QCD vacuum

How to describe nonperturbative physics from QCD analytically?

Lattice QCD

chiral problem, topological charge

noisy gluon operators in the presence of hadron source.
resources demanding

Analytical tool bridging non-perturbative and perturbative QCD

W.-Y. Liu, E. Shuryak, |. Zahed, arXiv:2404.03047 [hep-ph] (2023)
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QCD vacuum

"Buried treasure in the sand of the QCD vacuum"

3/14



QCD vacuum: Field Theory

QCD vacuum is degenerate:
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Vacuum states can be categorized by Ncs Chern-Simon number
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QCD vacuum: Field Theory

Perturbative QCD: trivial vacuum

LQCD[A] = LQCD[O] + Feynman Diagrams LQCD[ A] (1)

Nontrivial vacuum A: instantons, monopoles, center vortices

LqcplA] = Lqepl[A] + Feynman Diagrams Locep[ A] (2)

W.-Y. Liu, arXiv:2501.07776 [hep-ph] (2025)
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