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Improvement of dynamicsl scaling analysis by means of the kernel method and new
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We succeed an improvement of the dynamical scaling by means of the kernel

method, by which a scaling function can be expressed by the kernel functions avoiding some trial and
error processes. An efficient and fast estimation method is realized by means of the conjugate
gradient method for optimization. The process for scaling is almost automatized providing various
applications. The bootstrap method by the use of huge number of data points provides a remarkable
improvement for the accuracy of estimations. Comparing dynamical scaling methods with assuming
several patterns for asymptotic forms of relaxation time and that without any assumption for the
form, we develop a method to discriminate the transition types. We also establish the reliable
analysis for topological phase transitions such as the KT one.

Kosterlitz-Thouless



KT SG

i)
ii)

iii) iii)

KT

a) KT
SG
b) Bootstrap
c) KT
d) KT KT
e) SG

Bootstrap KT

KT KT 36

¢y

Bootstrap

@

®
2 Ising

KT Ising
KT



4) 1:2 XY
Kosterlitz-Thouless(KT)

2 XY
FF KT
Ising
©) 1:
Z2 KT
XY KT
2
KT KT
() 1i:
3
2 2
2 Mermin-Wagner (
)

Yukiyasu Ozeki, Atsuyuki Matsuda, and Yuki Echinaka, "Dynamical scaling analysis of
phase transition and critical properties for the RP2 model in two dimensions™, Phys. Rev.
E, , 99 (2019) 012116, DOI:10.1103/PhysRevE.99.012116

Y. Ozeki and R. Tobise, "Nonequilibrium relaxation analysis for critical prop erties
of the antiferromagnetic triangular Heisenberg model™, Activity Report 2017 ISSP,

, 1 (2018) 227
Yukiyasu Ozeki and Ryogo Tobise, "Dynamical scaling analysis for the antiferromagnetic

triangular Heisenberg model™, Activity Report 2016 ISSP, , 1 (2017) 226
Yuki Echinaka and Yukiyasu Ozeki, "Improved dynamical scaling analysis using the
kernel method for nonequilibrium relaxation™, Phys. Rev. E, , 94 (2016) 043312,

DO1:10.1103/PhysRevE.94.043312
Yukiyasu Ozeki, "Improvement of dynamical scaling and accurate analysis of
nonequilibrium relaxation data"™, Activity Report 2015 ISSP, , 1 (2016) 215
Yukiyasu Ozeki and Yuki Echinaka, "Improvement of dynamical scaling by the use of
kernel method and its applications to nonequilibrium relaxation analyses", Activity
Report 2014 ISSP, , 1 (2015) 231

, 2
", ,2018 (2018)
, 2
) 73 (2018)
, ,2017 (2017)
, 2 XY
,2016 (2016)

Yukiyasu Ozeki, "Dynamical scaling in nonequilibrium relaxation analysis including
corrections to scaling”, 26th IUPAP international conference on statistical physics Lyon,
France (2016)

(2016)
2 Xz ) 71
(2016)



015)

,2015 (2015)



