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WFZERC R OMEEE (J230) : Dynamical heterogeneity in ionics in ionically conducting glasses
have been examined by molecular dynamics simulations. Dynamical structures formed by
hierarchy of fast and slow dynamics have shown to have multifractal characters.
Coexistence of both dynamics also forms multifractal walks. Separation of temporal and
spatial parameters for the dynamics have been successfully done and thereby complicated
ionics such as mixed alkali effects can be characterized by the changes of the multifractal
spectrum related to the geometrical changes in the paths. Furthermore, the structure of
the dynamics has been extract by the singular spectrum analysis to show the deterministic

character of the motions. Generality of these features are shown also for ionic liquids

and generalized binary Lennard—Jones systems.

AN IR TERR
(REHAT - 1)
[ERES L LIEESES ¢ & &t
2007 fFEE 2,400, 000 720, 000 3,120, 000
2008 F 700, 000 210, 000 910, 000
2009 £ 500, 000 150, 000 650, 000
G
FE
wwFk 3, 600, 000 1080, 000 4,680, 000




WHE 8 - ERs:
B D53 - M H - S e - Py LAl

F—U—=RN: VT A AF G, BRARE e, DFEVI%E, 7B ) A BRE, <~ TF

777 %)
1. WFFEBIAE S WD 5

T T ARDA A AREIE, A A 155
WEOREBEGEET, 2=y =Yg A
T Iy 7 VAR R LN D EER D
BHERR B 2R, ZAUCBE L TIE, £< D
B DR 5 HmeET AN I T
DARMERIFETH D, (Cf. M.
— A A ARE W
BILAFE AT I T ZAOBIRE— M
& ME—, PBEAREE61(2006) 649. ) fgilt
. DFEFEY I 2L — a VORRED
DRI DFEAR IR AT DRER, A A 158
PED AT T AT, A A U IFIERIEEIC S
B EB 2 L, A A MAREE L RE LR
DAE G > T MR EETE RN B 2D 2 &,
BRio, BOA v LA AU AR L2
IARE) —HEE DM TH D Z EBNHNIT

FADIAT Y —

S>T&%7-, (J. Habasaki, K. L. Ngai and Y.

Hiwatari, Time Series Analysis of Ion
Dynamics in Glassy Ionic Conductors Obt
ained by a Molecular Dynamics Simulatio
n, J. Chem. Phys. 122, 054507 (2005)),
CORIBREAFT I A LIEEDEERE M
L7 ARUFEDEWNZE > T,
2. WO HE
ARHFZETIZ, A A DIFMEEA T I 7 A%
RS 2 22 E T2 XL AR ZE N O B RS A~
B)—t1E o~ NTF 7T 7 Z RN, KRB D
EROTATICE D HIHd o 2 &, ZhicS
WTERBERROIREZ I 5202 5 2
EHREE LT,
3. WHEDTTIE

MD X = b— s B RO DT 4 L

TOXHATo7,

(1) REQRT T AL LT, TVH I TA8
HWAaEW T, FERRBRAY Sy B EE D
WIERT oy VT A—F E HWTC,
Flizx DIRE, # A DA — T, MD 3
2 lb—varE{Tolz, miREHL L7z

%R ITIREEZ T CH T AMeE w7z,
IRE CTHmIc Rz R S ¥ 7%,
AHBICHE R I 2L —Y a3 & o
Teo T ATEBT DA I OWE Fek
{iiiZ . Nearly Constant Loss I (NCL) .
TAPETROREE, & FEI A R CHRTRE IS
BETHDO T, KR, MEIZHN T,
PEBL R B U7 B R O BB DA L oD
MfERIC SV Ty I a2 b—va U EfTHo
72 MD b5 BN R T OFEHE O
SRR BB AR T VY ViR O TS %
7=,

(2) BFonhFORBEMEICEL T, v/
F7 77 ZNENT AT T2,

(3) ¥y RN, WrZefHRARARSE D & 1 )
27 ADKEERIS A FE 4 OSMETTRD
Do

(4) MZH Rk LT, FRETDOT v
BLY 4 —27 DT T 7 X NMRIG, FERIC
BI9 oWkt & L CThe BIF oA O Feitk e
Bagi~T-,

o®

4. WFFERCR

A A ANAREED T T AR T, A A ITERR
F 723V EBNC K D PR & RTE(L L7 B W
HEE DR S > e MR B 2T 2, 0 FEI)
2 D) YIaxl—varEfnse, Zo



BHERBAY —EBZ I /7 nAar vy
\ZIRT C&E D, Flx OMEDOT VY A
BRYE T A L Z DIRAE R ZHULNT, KR
MD ZAT > TEYRIREE RIS DV TG L 72
LA AT UOEBOEIO T o H LT
— I DT T I ZNRTOMNT, A A D2
DATD~NT T Z 7 B NVfREH 78 & CA 4
OEE) D BT A R R A O F < HD
T EITEB LT,

INHOREIL, £ (o) A7 P TEL
RADZENTE I, FriT, IRET NI R
BT 5 XA F 7 2R AENEITINAL
PED IRV B R KB 2R 9708, T A SE
RFETRATE 2, 2L - T, ROV
X TR DT T 7 Z VIR IO B EME AR
ST, ROEET a7 7 A ANLELIE
R A X7 by (£ (a) A7 bV,
FTARTERIZMT, ZHIEROSAVTFT T 7 4
NMEEZRDLTWD, BEIORMEDL &R
<BEboTWn5,

TUHENTF—T DT T ENVIKRIE I,
V) RN DR E IR B OFER 0 &R
OO T, IBET NV T ATH,
CYARSE S SI2AN TS AN R i A
NRITEDOELE L TEREMICHE X 5 Z &N
T&l, £, ZOWILERDLHTIZOHOD N-L
Fa v NI 2 ODEBIZSILTUVD DN
RSz, Ziux, ZoEHO~LF 7T
7 ENANEERET S,

IO OFRERNG, BRITIER S DM
IRREIEIX, T DR EE) & B ES) O B A
ENOEREI., 201D~V TF T T X
IWEZRTZERH LN o, 2, A
I OEENTIL, U v T EEORE LRI
BRI DRI & | 2% o TR D e fnl - H9HH
B X B MO %5038 5705 Ziva Sy
TAHLZENTE, B2, 44 OEF~
NV DIERFN D ER I RATIC K - TA A

OWHFET 2T LT, ZHUc kv /A4 X%
BELEZEA T I 7 A0HEEZMHE T 7 v
FELTHERYHTZ ENTE, Wl Liz1 4
YOVX CTPEAREE TWDLOTIERL,
RERO 2R OER TH L Z & 2P 5D
L7z, WaliEB A2 37 20 X 5 7R iE
B 7R B R — By N~ VT T T 7 Z LR
HEZE> T 5D,

5. E7pFEIam L
(WFFEFRAE . WHIEo 8 M ONE DT 24 |12
(=S

(MERSRm S0 (B 10 )

1. Molecular Dynamics Study of
Thermodynamic Scaling of the Glass-Transition
Dynamics in lonic Liquids over Wide
Temperature and Pressure Ranges, J. Habasaki, R.
Casalini,and K. L. Ngali, J. Phys. Chem.
B,114,3902 (2010). ##id v

2. Mixing effects in glass-forming Lennard-Jones
mixtures,

L.-C. Valdes, F. Affouard, M. Descamps and J._
Habasaki, J. Chem. Phys.,130, 154505 (2009). 7t
Etiol)

3. Breakdown of the Stokes-Einstein relation in

Lennaard-Jones glassforming mixtures with
different interaction potentialF. Affouard, M.
Descamps, L.-C. Valdes, J. Habasaki, P. Bordat
and K. L. Ngai,J. Chem. Phys, 131, 104510
(2009). &FHEdH Y

4. Many-ion dynamics: the common view of CM
and MC, C. Leon, J. Habasaki, A. Rivera and K. L.
Ngai, Z. Phys, Chem., 223,1311-1325 ( 2009). 2t
FLdd> v

5. Heterogeneous Dynamics of lonic Liquids
from Molecular Dynamics Simulations, J..
Habasaki, and K.L. Ngai, J. Chem. Phys.,
129,194501(2008). & #Hid v




6. Molecular Dynamics Study of the Dynamics
Near the Glass Transition in lonic Liquids, J.
Habasaki and K. L. Ngai, Analytical Sciences,
24,1321-1327(2008). fHid» v

7. Refinements in the Characterization of the
Heterogeneous Dynamics of Li ions in Lithium
Metasilicate, J. Habasaki, and K. L. Ngai, J.
Chem. Phys., 129, 034503 (2008). #Hid v

8. Comparison of lon Sites and Diffusion Paths

in Glasses obtained by Molecular Dynamics
Simulations and Bond Valence Analysis,C.
Mdller, E. Zienicke, S. Adams, J. Habasaki and P.
Maass, Phys. Rev. B75, 014203(1-11) (2007).
Hatd v
9. The Mixed Alkali Effect in lonically
Conducting Glasses Revisited: A study by
Molecular Dynamics Simulation, J. Habasaki and
K.L. Ngai, Phys. Chem. Chem. Phys., 9,
4673-4689 (2007). &#ed VD
10. On the Nature of the Heterogeneous
Dynamics of lons in lonic Conducting Glasses, J.
Habasaki, J. Non-Cryst, Solids, 353, 3956-3968
(2007). &FHEDH Y

(sER) G 151F)
1. Heterogeneous Dynamics of lonic Liquids
from Molecular Dynamics Simulation, J.
Habasaki, 6™ International Discussion Meeting of
Relaxations in Complex Systems, Rome, 3 . Sep.
2009. A% 7T
2. Comparison of Heterogeneous Dynamics in
lonic Liquids and lonically Conducting Glasses
from Molecular Dynamics, J. Habasaki and Kia L

Ngai, The 3™ International Conference on

Physics of Solid State lonics, ICPSSI-3,
Kumamoto, 28" Oct.,,2009. A4k

3. Molecular dynamics study of heterogeneous
dynamics in ionic liquids

-comparison with ionically conducting glasses, J.
Habasaki

1st International Workshop on Glass-Forming Systems,
Busan, Korea, 7" Nov., 2009. 477453 .

4. Y7 baTROGFENFEICK DT T
AEERGIRE OMEEIE & 777 ARG, HARY
2009 FFRKFARE. EMEE, HREA-
REZAR, 28™. Sep. 2009.

5. Bk Y 7 b a7 RO FENFIEIC K
DWFTE kT ZARAED AR~ T 3k
* sk

bW OB, MEET, B2 3RSV Ial
—Ya ratiwa., 2070, AR 1
Dec. (2009).

6. Y7 haTROGFUIab— gk
R AT RRATIC & % 7 7 AR TR & AR R o
SyBfE-. MR- BEBE, 52 3SR
o L—3 3 VElERa, 208L, &R, 17 Dec.
(2009).

7. Heterogeneous Dynamics and Glass Transition

in lonic Liquids, J. Habasaki, and K. L. Ngai,

International Conference, Unifying Concepts in
Glass Physics 1V, Kyoto, 27™. Nov. 2008. p.48.

8. Molecular Dynamics of Binary Lennard-Jones
Mixtures: Breakdown of the Stokes-Einstein
Relation. F. Affouard, M. Descamps and J.
Habasaki, Unifying Concepts in Glass Physics IV,
Kyoto, 28™. Nov. 2008. p.58.

9. Heterogeneous Dynamics in lonic Liquids, J.
Habasaki and K. L. Ngai, The fourth
International Symposium on the New Frontiers of
Thermal Studies of Materials, Yokohama, 1%
Dec. 2008.

10. Molecular Dynamics Study of Dynamical
Heterogeneity and Glass Transition in lonic
Liquids, J. Habasaki, Kia L Ngai, 2008 Joint
Symposium on Molten Salts, Kobe, 22th. Oct.
2008

11. Molecular Dynamics Studies of lonically

Conducting Glasses —The Mixed Alkali Effect



Revisited-, J. Habasaki and K. L. Ngai, ACERS
2007, Glass and Optic Materials Division
Meeting & 18" University Conference on Glass,
Rochester, New York, USA (2007) 74331

12. Molecular Dynamics Studies of lonically
Conducting Glasses, J. Habasaki and K. L. Ngali,
Gordon Research Conference, Plymouth, USA
(2007).

13. Molecular dynamics of generalized binary
Lennard-Jones systems: effects of anharmonicity
and breakdown of the Stokes-Einstein relation, J.
Habasaki, F. Affouard, M. Descamps and K. L.
Ngai, 5" International Workshop on Complex
Systems, Sendai 26™. Sep. (2007).

IAP conference proceedings, 982,154-159.

14. Molecular dynamics of generalized binary
Lennard-Jones systems, J. Habasaki, F. Affouard,
M. Descamps and K. L. Ngai, Fukuoka
International Workshop, Unified concepts of
glass transition, Fukuoka, 23rd. Nov. (2007).

15, A A HRIKIC IR T 2 KR MR8 o
SrFEN . IR Ko Lo Ngai, 0+
Ralb—va rifme, &R 26" Nov.

(2007) .

(£ Dfth)

R AR DA
http://t2r2. star. titech. ac. jp/cgi-bin/r

esearcherinfo. cgi?q_researcher_content_
number=CTT100381175

6. WFFERHRK

(1) WrzefRE

i ¥ (HABASAKI JUNKO)

HORL THERY - K7L G B L2 5Es
Bh#

WrgeE &= 10133331

(2) WFFE55 14
7L

(3) HHETFEA
7L




