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QCD :various physical phenomena at microscopic scale

1 —
QCD Lacp= — Etr(Gquuv) +q(iy,D*—m)q

Lagrangian is
very simple!

v

Non-Abelian nature (color degrees of freedom)

Nobel Prize 2004

v

Self-interaction of Gluons

v v

Asymptotic Freedom

Non-linear nature

v

v

v
Flavor degrees of freedom
v
— glueballs £,(1500)? Heavy flavor physics
v

Heavy quark symmetry

Strong coupling nature at low energy

Nontrivial Topology : Instanton (4 dimensioanl soliton)

Y y Gluon Condensate l
Millennium | Non-perturbative Vacuum —> Scale Invariance violation U(1) Anomaly
Prize problem e v (Trace Anomaly) 7
Color Confinement Spontaneous - Large mass of
. . Quark Consensate '(958)
} Chiral Symmetry Breaking n
Compositeness of Hadrons + Nobel Prize 2008 (qg)=—(250MeV)®

String picture of Hadrons

v Nambu-Goldstone boson

v

Light pions : 140MeV

Regge trajectory of Hadrons

Pion exchange Nuclear Force

Hagedorn temperature $

Flux-tube picture

1fm range of

Formation of Nuclei | Nuclear Force

Several fm size of Nuclei

H. Suganuma, Handbook of Nuclear Physics (Springer, 2024, p. 2813)

Dynamical mass

: t
generation of Quarks Flaversymmetry

among u, d, s

v

SU(6) spin-flavor symmetry

v

Physics of Hyperon and Hyper nuclei

1H5AHA., ERIC
fECDITFEZHEELLY
cf. #+FQCD
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