YIvERFFE 70—1 (1998—4)

HR=HE

RAREN AR 7=

[ International Workshop on Amphiphilic Systems ]

(1998 £ 2 A 5 H5:H)

199747H28H (H) ~8A16H () »3AMH. BNEKFEBMEFIIZR
FIIBWT, WMHREMWE L A L LICEEREICETAHEROT -2V ay 7217
Ww¥ L7z,

ZOT—r7vay 7 (HEEFESR) TE, 3EBEVIWo) & LM 2RI,
BIEPICE TR 2T 2 o720 . SMBEROBHZBRIPRBOG LRI S L2 E
ZHBELE L, T2bb, MAOHIEEZ (Bl BIEESTERL, FEE (35 BF
EEFOSLDIITY, 20720, ARSI, IHEOKESB L UL, ErEMH. XEHE
REDHRBEVFIATEL LIIFEEZED T Lz, 612, TOSEF TN
ToTw5 3 ANOHEANFERE ICHREENEDORIIET A T v ThEREZ LT
7272 b, TNHDOHEAFAEED EDSMEMOKEFFREOTEEEZERL I
L7ze 2B, HEANZ JNBEE (FLKR), FHET (WIK), XKFEL (KEBEEKX).
HEHL (LBR). OEE (B8K). FRUEK CRREKR) THBELE L,

SHABDH) B, F2H% Core Week, FIEOBIIRRKB L FEHLRBERDOALNVNES
i7F L7zo Core Week (247N 7-3%#& TiZ. D. Andelman K& G. Gompper KIZI3H
MOV, T, M. W, Kim RICBZEROUFZPLBFE L W2 T L, 201
DBEMEDRFITRTRAI-—FBRELI LA, UTIC, BEBRABTOEHRE RS —F
EOEHWEMEABEL LTEREETWAEEIT, 2B, 20oT—2vay FIZET
BE—AR=TIDT FLRARUTOEY TT,

http://www.ls.toyaku.ac.jp/“morikawa/iwas/

CZDT—22ay TORNIINWLODPDELZERLAAV VYA MEBL TR LY
HHTITV, WE, b, &Y. THECIBILVSEISREH 6 0L0BMEI D
NELAe COZ LT, IREDT—IPEBRRNTHALAZLEZRLTEYD, R o708
DOEMEOETRHREAZFAICTAI L2, BRERERVBVILTONIZZIZENT, %
SDE—HEIERINL-EEZONE T,

—Fh . BEERFESIENE LTE2HETHo b TTH, EEETOLKD
BEEZELVLOPRERLE L, 2OPFT—HFERME R, LX) XL TEHBOME
EXHRT AP ENV)IZETT, SOBROHEHEFTIE, 2o id BB TH



Mnternational Workshop on Amphiphilic Systems

BrBTFICTHILIEEEL ., Core Week DADEME V) FHE L BLNE L7z, BF
REDTF—IRABICL A EIZBEVT T, COMEOHREL LT, SNE+R/ETH
53, HEAOEBETHREZEDLLVIDE—2DTWHBETLL Y. 230, EkD
[EVFa—VERS] 2RBBIE2L)LHBETT, /2. BFOMEEELLOD
AEZY 7 b&E%0 52, 3EAETA L) CEETADIOTERZE BT T,
COHAE, B EHES, B2V Ao720FT5ZLIRBTLE), WTHIZEL, H
HENKEWZITIZEMBRRREOBICELTONT VANHL L, IhrbEme L
THA GRBREBERA) BIIHULRAIA VDRI T A2 ANT A, X512, 40
DIFREDRERE LT, HEAVEBHOE I ) TEMOFE S L OERED T TAE
EWHolL V)T LEMFITMATEET T, 4%, BRPEOHERMESTEE IS
DEEIZRNEFENTT,

1998428
HEE A—T (SO | EFREAT (LD ATEHT))



RAREM HAELMHESR
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Core Week (8 H4 H ~ 10 H)
[8A48 (B) ]
10:00 ~ 10:30 HEH5E 4k
10:30 ~ 12:00 Introductory Lecture (D. Andelman)
”Statistical mechanics of soft matter: membranes, interfaces, polymers,
and complex fluids: An overview”
14:00 ~ 15:30 Introductory Lecture (M. W. Kim)

”Formation and Characterization of organic thin films”
19:00 ~ Night Session

[8A5H (X) ]
10:30 ~ 12:00 Introductory Lecture (G. Gompper)
" Introduction”
14:00 ~ 15:30 Advanced Lecture I (D. Andelman)
” Heterogeneous membranes and interfaces: Adsorption of polymers and
proteins on interfaces”
16:00 ~ Poster Session Preview

[8A6H (k) ]

10:30 ~ 12:00 Advanced Lecture I (M. W. Kim)
”Surface study of surfactants and polymers by optical second harmonic
generation and X-ray”

14:00 ~ 15:30 Advanced Lecture I (G. Gompper)
”Microscopic Lattice Models”

16:00 ~ 18:00 Poster Session

19:00 ~ Banquet

[8A7H (K) ]
10:30 ~ 12:00 Advanced Lecture II (D. Andelman) .
”The phenomenology of modulated phases and their interfaces:
from magnetic films to copolymers and more”
14:00 ~ 15:30 Advanced Lecture IT (M. W. Kim)

”Surface adsorption and dynamics of water soluble polymers”
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[8A8H (&) 1
10:30 ~ 12:00 Advanced Lecture II (G. Gompper)
”Ginzburg-Landau Theory of Ternary Amphiphilic Systems”
14:00 ~ 15:30 Current Topics (D. Andelman)
”Electrostatic interaction in electrolytes and polyelectrolytes:
Can we do better than Poisson-Boltzmann?”

(8A9H ()]
10:30 ~ 12:00 Current Topics (M. W. Kim)
”Organic thin films: Opportunities and challenges”
14:00 ~ 15:30 Current Topics (G. Gompper)
”Membrane Models”

[8F10H (RH) )

B ~ Excursion

[RA% -ty g vEEH]
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(A2) BFFPEEAT (LI KIEEHRI)
Kelvin-Helmholtz instability of Langmuir monolayers
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(A6) TLFHr&— NI —Fr (YEBERELR)
Reaction kinetics in micelles
(AT) BMEZ (WEBFERELT)
Effective diffusion constant in a fluctuating membrane
(A8) FHEH| (ILFKRI)
Smectic-A phase of a bidisperse system of hard rods and hard spheres
(A9) TERRERE (HARAHZRSE)
Particle-scale dynamics of fluidized beds
(A10) BEHEETF (BIGKHET)
A molecular theory for non-ohmicity of the ion-leak across the lipid-bilayer
membrane
(All) HOEE (BX)
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(A12) < EOARR (LEX)
Geometric folding transition of triangular lattice
(Bl) fEHIE— (FKH)
& D Nematic-Isotropic 858 & fitA I ZEMEIROBLR,
BESF*ECROMSTED T4 F I 2 R
(B2) Ltk (HEREFH)
BT EECSBRBE S X 5 —HOMEBEE 7 VI & 5 BT
(B3) FHAEEI (FAT)
Effects of chain dynamics on structure of water in hydrogels
(B4) EFANERT (BEOKZKFRABAL)
Bilayer membrane in copolymer-homopolymer mixtures
(B5)  WIAE (RARAENT)
7 AT/ aus FERFRERICET S 20085 ZO#E
(B6) REPIER] (RAMSHEE 0T 2o )
Curvature determination of spinodal interface in a phase-separated polymer blend
(BT) #BILBE (SEAT)
BRERELBTTORERICBIBARXIF v 7 - A< F v 7 S8
(B8) WHEER (BHHI/EEE 0T })
Geometrical Properties of Interface of Phase-Separated Structure
(Cl) AJFIEE (RAMPLRF)
FA L RFEEEA D Cubic HOBEETLK
(C2) HWFRFHKE (ARHEF
Pressure induced phase transition in a ternary microemulsion
(C3) MREEM (%I AT)
Small-Angle Neutron-Scattering Study of
Bis(quaternary ammonium bromide) Surfactant Micelles in Water
(C4) RHERE (JAREFH)
Neutron spin echo investigations on slow dynamics in complex fluids with
amphiphiles
(C5) LEFRAER GRLKH)
Topological phase transitions in bi- and mono-continuous microemulsion states
in ternary amphiphilic systems
(D1) HHXK (FEKI)
KZHWZ) YIRESTED 2 RITHEERT O il
(D2) KHER (EL#EKBRE)
BRE ) KV — LREBOMET I ENT T0—F
(D3) Z=MEF (HKI) ,
DTRRBULEETHNY v 7 ARTF FHFEAEDOHBE
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BEDE#EFLEZAE T 5 giant liposome
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Structure, thermal stability, and function of gangliosides
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Lecture Series

Statistical Mechanics
of
Amphiphilic Surfaces and Interfaces

David Andelman
Department of Physics and Astronomy, Tel-Aviv University

1.) Introductory Lecture:
Statistical mechanics of soft matter: membranes,
interfaces, polymers, and complex fluids: An overview
1.1.) Basic Notion and Definition
1.1.1.) Microscopic systems(1 A ~ 20 A )
1.1.2.) Macroscopic systems (10 A, several pm, lcm)
1.1.3.) Continuum Hypothesis
1.1.4.) Mesoscopic systems (e.g., Complex fluids)
1.1.5.) Microscopic properties
chemical interactions
physical interactions
correlation function
1.1.6.) Macroscopic properties
1.1.7.) Example of “simple” materials + phases
1.1.8.) Complexity in Materials
Liquid Crystal
A large building block: polymer, protein, DNA
Heterogeneous liquid+Solids
—- W/O emulsion

—- Colloidal suspension

2.) Advanced Lecture I:
Heterogeneous membranes and interfaces:
Adsorption of polymers and proteins on interfaces
2.1.) Interfaces «» Complex fluids/Solids
2.1.1) What is an interface? :
2.2.) Other type of interfaces in complex fluids
2.3.) “Active” « “Passive” interfaces
2.4.) Interactions of polymers and proteins with amphiphilic monolayers
2.4.1.) Polymer adsorption on ideal surfaces
2.4.2.) Polymer adsorption on heterogeneities



)
3.1.1.)
3.2.)
3.3.)
33.1.)
3.3.2.)

1)

4.1)

4.1.1)
4.1.2.)

4.1.3)
4.1.4)
4.2.)
42.1)
43.)
4.4.)
45.)
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Polymer adsorption on amphiphilic monolayer
Protein Adsorption on amphiphilic monolayer

Advanced Lecture II:

The phenomenology of modulated phases and their interfaces:
from magnetic films to copolymers and more

What are modulated phases ?

Examples

Modulated biological structure

Copolymer: Diblocks

Phases with spatial modulation

Model system

Current Topics:
Electrostatic interaction in electrolytes and polyelectrolytes:
Can we do better than Poisson-Boltzmann?
Polyelectrolytes: formation electric double layer and
Extension of Poisson Boltzmann theory
Motivation
Electric double layer problem

Govy, Chapman (1910)

Debey + Hiickel (1923)

Verwey + Oberbeek (1949) — DLVO Theory
Mean field theory
Linearized theory DH (Debye-Hiickel theory)
Single Surface
Grahame’s equation
Finite size effects (static)

Experiments
Theory

Organized molecular films of surfactants and polymers

1.)

Mahn Won Kim
Department of Physics and Advanced Materials Engineering,
Korea Advanced Institute of Science and Technology

Introductory Lecture:
Formation and Characterization of organic thin films



1.1)
1.2)
1.3)
1.4)

2.)

2.1)
2.2)
2.3)
2.4)
2.5)
2.6)
3.)

3.1
3.2
3.3
3.4
3.5

4.1)
4.1.1)
4.1.2)

4.2)
4.2.1)
42.2)

4.3)

What is organic thin films?
Applications

Langmuir-films: 2 dimensional phase
Self-assembled systems

Advanced Lecture I:

Surface study of surfactants and polymers
by optical second harmonic generation

and neutron/X-ray reflectivity

Self-assembled layers

Soluble surfactant adsorption (adsorption isotherm)
Optical second harmonic generation

Surface pressure

Kinetics of adsorption (diffusion limited control)
X-ray reflectivity of diblock copolymer monolayers

Advanced Lecture II:

Surface adsorption and dynamics of water soluble polymers
(polyethylene oxide)

System/background

Surface adsorption (surface tension, ellipsometry)

Langmuir monolayer experiment

Molecular weight dependence

Surface dynamics

(surface wave measured by surface heterodyne laser scattering)

Current Topics:

Opportunities and challenges in organic thin films
Liquid Crystal layer transition

Rod-like molecules spreading properties at air/water interfaces
Relation between the structure of the spread film and bulks?
Surface properties of graft copolymers

Surface pressure

Atomic force microscope ( micro-patterning)

Challenges (applications, interdisciplinary approach,
relationship between interface and bulk,

understanding and abstracting essentials)



1.1.)

1.2.)
1.2.1.)
1.2.2))
1.2.3.)
1.2.4))
1.2.5.)
1.2.6.)
1.2.7.)
1.2.8.)

1.3.)

1.4.)
14.1.)
1.4.2.)
1.4.3.)

2.1.)
2.2.)
2.3.)
2.3.1.)
2.3.2.)

3.1.)
3.2.)
3.3)
3.4.)
3.4.1.)
3.4.2.)
3.4.3.)
3.4.4.)
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Ternary Amphiphilic Systems

Gerhard Gompper
Maz-Planck-Institut fir Kolloid- und Grezflichenforschung

Introductory Lecture
Introduction

The Players

Phenomena

Supramolecular aggregation

Phases

Binary phase diagrams

A closer look at Cy,F5-water mixtures
Critical micelle concentration

Ternary phase diagrams

Structure of microemulsion and sponge phases
Interfacial tensions

Applications

Theoretical approaches

Microscopic models

Ginzburg-Landau models

Membrane models

Advanced Lecture I:
Microscopic Lattice Models
Widom-Wheeler model
Three-component model

Some results

Phase diagrams

Scattering intensity

Advanced Lecture II: |
Ginzburg-Landau Theory of Ternary Amphiphilic Systems
From lattice models to Ginzburg-Landau models

Scattering intensity

Ginzburg-Landau model of Ternary Amphiphilic Systems
Properties

Interfacial profile

Wetting

Interface fluctuations

Ordered phases



Monte Carlo simulations
Geometry and topology

Current Topics:

Membrane Models

Spontaneous curvature — shape of amphiphilic molecules
Simple estimate of phase stability

Ternary phase diagrams

Thermal fluctuations of membranes

Renormalization of the bending rigidity

Persistence length

Monte Carlo simulations of randomly triangulated surfaces
Tether-and-bead model of fluid membranes '
Scaling behavior of vesicle volume
Pressure-temperature phase diagram of vesicles



