(®)
2015 2018

QCD

Finite Density Lattice QCD for Experiments and Observations

Nakamura, Atsushi

12,800,000

(QCD)
QcD

QCD

10GeV 200GeV

2017 LIGO
20

QcD

QCD(Quantum ChromoDynamics) is the fundamental theory of quarks and gluons

which are constituents of matter. Lattice QCD can study its non-perturbative aspects by simulations.

But at finite density systems, the lattice QCD simulation was considered to be impossible, because
of the "Sign Problem™.
We have overcome this difficulty by the canonical approach: We employ the multi-precision
calculations to control instability, and we calculate the canonical partition functions at the pure
imaginary chemical potential, where no sign problem occurs. Then using these canonical partition
functions, we calculate physical quantities at the real chemical potentials.
We study energy regions from 10 GeV to 200 GeV, in which experimental data are available. For more
realistic comparisons, we are improving our program codes.
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