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Classical and quantum dynamics behind diffusion and localization in chaotic
systems-from low to high dimensional dynamics-
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We have numerically investigated some classical and quantal aspects of many
dimensional chaos by paying a special emphasis on the localization and non-localization(diffusion)
of probability flow.

(DFor classical systems, we elucidate the relationship between chaotic dynamics and micro-canonical
transition state theory in the isomerization dynamics of a Lennard-Jones cluster in terms of the
lifetime distributions for stable isomers. Moreover,(2)we developed a novel numerical method to
extract the bottleneck process (the slowest relaxation mode) from the complicated transition network
among stable states.(3)For quantum map systems, we have found a phenomenological scaling rule for
the localization length, which can be derived by the self-consistent mean-field theory on the basis
of a new hypothesis.The localization to non-localization transition in multidimensional quantum
chaotic maps has been discussed by means of the so-called quantum coupled kicked rotor.



o

®
3) disordered
Kicked Rotor

D-G

@

(L3 ,
(PBP,COCT, IST, SKEW)
LJ,

(OCT,CTBP,CTBP' )
(LI

10



®
®
(monochromatic)
Coupled Kicked
Rotor (CKR)
, CKR
CKR
(EE)
CKR
,KR
,EE
,EE

CRK

7

1)H.S.Yamada,F_Matsui,and K.S.lkeda;
Scaling properties of dynamical
localization in monochromatically
perturbed quantum maps:Standard map and
Anderson map, , Phys._Rev.E97
(2018)012210,13pages, DOl -https://doi -0
rg/10.1103/PhysRevE.97.012210

2)T.Okushima,T.Niiyama,K.S. Ikeda,and
Y.Shimizu; Slowest kinetic modes
revealed by metabasin renormalization,

,Phys.Rev.E97(2018)021301,
5pages, DOl :https://doi.org/10.1103/Phy
SRevE.97.021301

3) F.Matsui,H.S.Yamada,and K.S.lkeda;
A Quantum Damper(2017),7pages,
,cond-mat arXiv:1709.03115

4)T_Niiyama,T.Okushima,K.S.lkeda, and
Y.Shimizu; Size dependence of vacancy
migration energy in ionic nano particles:
a potential energy landscape perspective,

,Chem.Phys.Lett.654(2016)52-57,
https://doi.org/10.1016/j .cplett.2016.04
.088

5) F.Matsui, H.S.Yamada,and K.S.lkeda;
Measuring lifetime of correspondence with
classical decay of correlation in quantum
chaos, ,Eur.Phys.Lett.113(2016)
40008, 6pages,doi :10.1209/0295-5075/113/4
0008

6) F.Matsui, H.S.Yamada,and K.S.lkeda;
Relation between irreversibility and
entanglement in classically chaotic
qguantum kicked rotors, , Eur_Phys.
Lett.114(2016) 60010,5pages,
doi:10.1209/0295-5075/114/60010

7)H.S.Yamada,F.Matsui,and K.S. lkeda;
Critical Phenomena of Dynamical
Delocalization in Quantum Anderson Map,

, Phys.Rev.E92(2015)062908, 5pages,
DOl :https://doi.org/10.1103/PhysRevE.92.
062908



13
n .,
L7
11 2017 2017
2y, ,
v 2017
2017
3,
2017 2017
4) , A Quantum Damper 22
(2017 )
) ) ,
2017 2017
6) ,
LJ7
14
2017

7) T. Niiyama, T. Okushima, K. lkeda and Y.
Shimizu  Size-dependent potential energy
landscapes of vacancy migration in ionic
nano particles 8th International
Conference on Multiscale Materials
Modelling (MMM2016) (2016 )

8 ’
LI 7
I 2016 2016
9) ] ’
2016

(2016
10) , . ,

(

21 )( 2016
)
11) )
VIl 2016

(2016 )

12)
2015
13)

2015

o

@

(2015 )

(2015 )

Shimizu Yasushi

30388128

Ikeda Kensuke
40151287
(Okushima Teruaki)

10434721



