(®)
2015 2018

QCD

Axion cosmology on the lattice QCD

Kitano, Ryuichiro

14,040,000

QCD

In quantum field theory, particles are defined as excitations from the
vacuum, but at the same time, the vacuum structure is determined by fields to describe particles. In
gauge theory like QCD, the field configurations are defined as equivalent when they are related by

a gauge transformation. The gauge transformation can actually "wind up" the space-time, that makes

the vacuum to involve topologically non-trivial configurations. Such configurations are indeed
important to understand the structure of the vacuum. In this research project, in order to
understand the topological aspect of the gauge theories, various kinds of studies are performed. In
particular, by using the simulations of the lattice gauge theories, new results are obtained in the
high temperature physics and also the role played by quarks in the vacuum.



LHC

CP
1)
2
QCD
QCD
cp
QCD
Lattice
PCAC
Xt PCAC

B

B 0.0004

2)

KEK

(CP)

CP

diny /dInT

05 0 05 1 15 2 25 3 35 4

log;( (T/T,)

Topological susceptibility in N=1+2

S E— I B
o p3s

& B=36

B=37

%4 S0 p=38

0.0001 - | -
| —
o1 T 1 | |
0X 0.2 0 0. 04 06 08 1
Ay P

<FF(X)FF(0)>

CP



Wilson flow
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