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Finite range renormalization group to analyze the phase transition caused by long
range interactions
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One dimensional Ising spin chain with long range interactions is analyzed. In
contrast to the nearest neighbor coupling model, the long range model exhibits the spontaneous
magnetization with a finite coupling constant.It is also regarded as a simplest model of the quantum
dissipation, and the deeper understanding of the dynamics is desired.

We adopt the deep learning method with the restricted Boltzman machine. We set up the unsupervised
stochastic learning procedure to make the machine to reproduce the configuration ensembles of the long
range Ising model. We calculate the magnetic susceptibility given by the set of configurations generated
by the optimized machine and compare the results with the exact evaluation by the block decimation
renormalization group, and we got satisfactory equivalence.






3

K. I. Aoki, H. Uoi and M. Yamada,
Functional renormalization group study of
the Nambu-Jona-Lasinio model at finite
temperature and density in an external
magnetic field, Phys. Lett. B 753, 580-585
(2016),

Ken-Ichi Aoki and Masatoshi Yamada,
The RG flow of Nambu-Jona-Lasinio model
at finite temperature and density, Int. J.
Mod. Phys. A 30, no. 27, 1550180 (2015),

Ken-Ichi Aoki, Shin-Ichiro Kumamoto,
Daisuke Sato  Weak solution of the
non-perturbative renormalization group
equation to describe dynamical chiral
symmetry breaking Prog. Theor. Exp.
Phys. 043B05 (2014) 1-27,

21

) , 2016.3.19,

2015.9.27,

Ken-Ichi Aoki, Weak solution of the
renormalization group equation giving
physically correct vacuum for theories with
dynamical chiral symmetry breaking,
2015.6.4, RIMS, Kyoto.

2015.3.24,
2015.3.24,

Ken-Ichi Aoki, Shin-Ichiro Kumamoto
and Daisuke Sato Dynimical chiral
symmetry breaking and weak
nonperturbative renormalization group

equation in gauge

Theory Origin of Mass and Strong Coupling
Gauge Theories (SCGT15), 2015.3.3,
Nagoya.

Ken-Ichi Aoki, Shin-Ichiro Kumamoto
and Daisuke Sato Weak Renormalization
Group Approach for Dynamical Chiral
Symmetry Breaking Origin of Mass and
Strong Coupling Gauge Theories (SCGT15),
2015.3.3, Nagoya.

Ken-Ichi Aoki, Shin-Ichiro Kumamoto

and Daisuke Sato Weak Renormalization
Group Analysis of the Dynamical Chiral
Symmetry Breaking 7th Int. Conf. on the
Exact Renormalization Group (ERG2014)
2014.9.26, Lefkada, Greece.

Ken-Ichi  Aoki, Tamao Kobayashi,
Tomohiko Yasoyama ,Yusuke Yoshimura,
Domain  Wall  Renormalization  Group
Approach to 2d Ising Model 7th Int.
Conf.on the Exact Renormalization Group
(ERG2014) 2014.9.24, Lefkada, Greece.

Ken-Ichi Aoki, Daisuke Sato and
Masatoshi Yamada A beyond the local
potential approximation study for the
dynamical chiral symmetry breaking in
effective model of QCD 7th Int. Conf. on
the Exact Renormalization Group (ERG2014)
2014.9.22, Lefkada, Greece.

Ken-Ichi Aoki, Shinnosuke Onai and
Daisuke Sato Analysis of the Spontaneous
Mass Generation by Using an Iterative
Method 7th Int. Conf. on the Exact
Renormalization Group  (ERG2014)
2014.9.22, Lefkada, Greece.

2
2014.3.30,
2014.3.30,
QCD
2014.3.30,
2+1-flavor
Nambu-Jona-Lasinio
QCD
2014.3.30,
2014.3.28,
ful 1-BDRG
2013.9.23,
2013.9.23,
2013.9.21,

Ken-Ichi Aoki, Yasuhiro Fujii, Tamao
Kobayashi and Hiroshi Tomita Domain Wall
Renormalization Group Approach to the 2d



Ising Model with External Magnetic Field
RIMS Workshop on Applications of RG
Methods in  Mathematical Sciences,
2013.9.11.

@ _Ken-lIchi Aoki, Shin-Ichiro Kumamoto
and Daisuke Sato Weak Solution of
Renormalization Group Equation RIMS
Workshop on Applications of RG Methods in
Mathematical Sciences, 2013.9.11.

0

€Y
AOKI KEN-ICHI

00150912

@
KOBAYASHI TAMAO

60506822



