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Physical principles of Phase Transition Dynamics

Phase transition such as water evaporation-condensation and frost formation has a strong
influence on material properties. Many kinds of phase transitions have common feature
(universality) and material specific feature (diversity) and key factors underlying them remain
elusive in many systems. We develop simple molecular models and hydrodynamic models

exhibiting phase transitions in soft matter, liquids, and solids to elucidate key factors
controlling the emergence of material function due to violation of universality.

ODynamics in Liquids and Soft Matter € Control of phase transition in mechanically

Molecular dynamics simulation of water structure
and dynamics on a metal electrode

electrostatic potential of
colloidal aggregation

——

‘?ffrrfﬂrfkﬁ_h““‘“ﬂ-‘hﬁm

R R A

P e e e e e b h
Tttt

(a) fluid flow under external field (c) surface charge
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Hydrodynamics of liquid-liquid phase transition

WDUST
B unsy Vi,

el

Ly ¥

o . EX:
. 'r |E|

L

4 ; ~

fhf'\-"\__.-"l: vy
e

all
Foy %
-

Institute of Industrial Science, The University of Tokyo

r&

_-"
Wepsie “{‘

nz =-0.6 soft crystals
" vesee®e I POOOO0S
2. SEO®»®»E@E@e 1.2 Paraelectric DOOSOS @
I 2 AT £ 670 £, £
. DOO@®@@C 1 PR
| DODDRP®G 3@@@@@@
—————-!—————-— IR () (! 3::{:_-.:7;:_ | 8 ; ..-‘ -u + -- '-r + -- -.- +
: SPPRB®E A Tere-e o+ DOOOOOES
! | b = () G
1- @
2+ :
,>T 04 s e
| IE
0.2

Antiferroelectric

n

1.5 2 2.5

Ferroelectric-antiferroelectric phase transition
with electromechanical responses
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Topological phase transitions in chiral soft crystals
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