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In this paper, we report the result of research and development in FY2000 about 

“Platform for Designing High Functional Materials”, which is involved in the METI’s 

(former governmental organization is MITI) Program for the Scientific Technology 

Development for Industries that Creates New Industries.

In chapter 1, the activity of General Investigation and Research Committee, which 

was set up to analyze and investigate problems on research and development of 

“Platform for Designing High Functional Materials” are reported. And the results of 

five subcommittees, which investigate more real problems, and “The Seminar of 

Polymeric Materials Design”, which investigates the actual state of development of 

polymeric materials are reported. And also investigation reports on the domestic and 

foreign state of technology are described.

In chapter 2, the results of each working group (WG) are reported. The outline of

tVio rocnlfo rtf onnln Wfl ie fftn fnllnwinw

WG1 is aiming at the development and applications of coarse-grained molecular

dynamics (MD) methods. The following three main subjects are under study:

[1] A general-purpose coarse-grained molecular dynamics program COGNAC has been 

developed. In this year, various useful functions are implemented and the interface 

for user extension is designed. Functions for collaborative operation with dynamic 

density functional engine are also implemented. “Polymer builder”, a tool 

constructing polymer architecture for the input data of COGNAC, is redesigned for 

the use with the platform. Three application works are studied and interesting 

results are obtained.

[2] Methods for determining the potentials in coarse-grained models from atomistic 

models have been developed. A set of potentials for polyethylene has been 

determined The molecular structures and density of melt calculated with coarse

grained model agree with that of atomistic simulation.

[3] The new engines specialized in rheological properties of polymer melts have been 

developed. In this year, a shear viscosity of star polymer and an elongation
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viscosity of linear polydisperse polymer are studied. The results agree well with 

experimental results.

During the fiscal year 2000, WG2 developed a multipurpose simulator, SUSI, and a 

companion analysis program. Some applications of SUSI were conducted. Meanwhile, 

new simulation techniques were also developed.

[1] Development of SUSI

(a) Implementation of SUSI

Functions with the following capacities have been implemented:

• calculating micellar structures

• setting the initial condition as the domairi structure supplied by the 

user

• calculating gyration radius

• simulating adsorption dynamics

• simulating dynamics of chemical reactions

(b) Analysis program accompanying SUSI

A program capable of analyzing domain structures using Euler characteristics 

was augmented to SUSI.

[2] Applications

(a) Structure of thin polymer films

Phase separation in the presence of solvent evaporation effect was studied.

(b) Structure of polymer blends

Domain morphologies of ternary mixtures were quantitatively characterized by 

Euler characteristics.

(c) Size distribution of block copolymer micelles

Size distribution of micelles in solutions was derived from calculating and 

analyzing the free energy of isolated micelles.

(d) Domain morphology of block copolymer mixture

Experimental results on the dynamics of mesophase separation were
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reproduced.

(e) Structure of semicrystalline polymer

Equilibrium structures of semicrystalline polymer were investigated 

numerically and analytically.

(f) Structure of HIPS

Salami domains of HIPS were reproduced.

[3] Development of new simulators and new simulation techniques

(a) Micelle simulator

A simulator to investigate micellar distributions was designed.

(b) Simulation technique for polymer rheology based on slip-link model

Slip-link model of gaussian chains was employed to simulate viscoelastic 

behavior of polymer systems. It correctly simulated dynamics of entangled 

polymer systems.

(c) Simulation technique for interacting polymeric assemblies.

Bispherical coordinates and alternative direction implicit method were 

employed to solve the SCF equations. It became possible to calculate 

interactions between polymer-coated nanoparticles.

WG3 has been working on the study of spatio-temporal behavior of multi-phase 

polymeric systems (—0.1// m to —100 ju m, — sec). We have constructed basic solvers 

of the multi-phase dynamics simulator, named MUFFIN, and applied it to some of 

industrial problems. MUFFIN is a simulator which can deal with phase ordering 

dynamics of multi-component polymeric system under shear flow and/or external 

electric fields and deformation dynamics of polymeric solid system. Our aim is 

construct a simulator which can predict various material properties depend on internal 

structures such as the spatial distribution, average domain size of the dispersed phase.

In this year, we mainly focus on developments of three basic simulators (1-3) and 

application to three industrial problems (4-6), as follows.

1) Research and Development of Multi-Fluid Phase Dynamics simulator.

(MUFFIN MFPD)
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• Confirmation of the validity of the MFPD simulator which deals with phase 

separation dynamics of binary-blend system under shear flow and electric fields.

• Development of Finite Element Method (FEM) solvers which can be applied to 

multi-fluid systems with any boundary shape.

• Development of a method of combination of MUFFIN with a particle simulator, in 

order to simulate Fiber Reinforced Plastic system.

• Research into a Smoothed Particle Hydrodynamics method (SPH).

2) Research and Development of Multi-Solid Phase Dynamics simulator.

(MUFFIN MSPD)

• Development of a simulator deals with equilibrium shape of 3D multi-phase linear 

elastic materials under any external stresses or strains. The simulator can deal with 

both isotropic and anisotropic elastic materials.

• Development of a simulator deals with phase transition and/or deformation

dynamics of 3D multi-phase non-linear elastic materials (gels) under stress and/or

temperature change.

• Zooming with another simulator, such as SUSI and MFPD, using common UDF.

• For the problem on fractures, we performed the calculation of energy flows (what we 

call J-integral) into crack regions.

3) Construction of Transmittance simulator

4) Application to leveling dynamics of liquid-air interface in film coating problems.

Taking into account the effects of a surface tension of liquid-air interface, of the

gravity and, of the evaporation of solvent, we performed simulations of leveling 

dynamics of the surface shape. The results obtained using simulation is in 

qualitatively agreement with the ones in experiments.

5) Application to phase separation dynamics related to wetting and/or evaporation 

phenomena in spin coating problems.

6) Application to shrinking dynamics of gels by temperature change.

Using a stress-diffusion coupling model in spinodal region, we obtained the 

temporal slowing down of shrinking process due to the appearance of a surface skin 

layer and "bamboo-like" phase separation to swollen and shrunken state.
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WG4 aims at exemplifying useful application fields of the simulation engines and 

the platform developed in our project and degree of expectation for efficient research 

and development through making use of the system. Though usefulness of the 

simulation engines and the platform is appreciated by oral presentation and paper 

submission, we examined accuracy of mechanical, thermal, optical and rheological 

properties for polyethylene (HDPE and L-LDPE) in order to judge usefulness of the 

engines quantitatively. Elastic modulus and melting point were evaluated with 

COGNAC and shear and elongational viscosity with ReX according to plan. While we 

determined to predict transmittance directly from the size and distribution of 

spherulite with a new engines incorporated into MUFFIN instead of the previous plan 

of estimation via empirical relationship between the size and distribution of spherulite 

and transmittance.

In WG5, we made a new chemical analysis engine platform, because of solving 

slow speed and memory exhausting problems in the last year platform, and we 

achieved high speed and low memory use status.

New platform also equipped simple engine program interface which is called UDF 

Manager Interface, and we could reduce engine developers' load drastically by adding 

old / new program interface source code maker.

Concerning about Graphics functions, we embedded free 2D-plotting software 

"GnuPlot" and we modified fundamental API from Java3D to GL4Java for improving 

slow speed and memory exhausting.

We also extended UDF construction grammar and we enforced data editing functions 

and scripting language "python" libraries.

We indeed made major improving new platform, but new platform still has simple 

functions, so we would like to introduce more useful functions into it.

In chapter 3, the result of each university, which is re-entrusted, are reported. The 

outline of the results of each university is the following.
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In Yamagata University, Faculty of Engineering, to develop a material database 

which compensats the simulation, we have been performing (i) quantification of 

crystallization behavior of polymers under flow, (ii) measurement of properties of 

polymers under high pressure, and (iii) investigation of rheological properties of 

complex polymeric systems. In this year, the obtained results are the followings: (i) 

Thermal analysis of shear induced crystallization was performed by SFTR developed 

in this project previously, (ii) Shear flow PVT system which can generate shear flow 

under controlled high temperature and high pressure was developed, (iii) Rheological 

properties of stylene-butadiene-stylene was measured and relation to the meso-phase 

structure was investigated.

The result of research carried out in University of Tokyo, Graduate School of 

Frontier Sciences is the following. Polymeric system shows self-assembled higher- 

order structures formed by a variety of intramolecular and intermolecular interactions. 

The structures and physical properties in nanoscale exert a great influence on the 

macroscopic properties. In this project, they aim to investigate the structures and 

physical properties in nanoscale to compare the experimental results with theoretical 

values derived from computer simulations by the WGl group of Doi project. In the 12th 

fiscal year of Heisei, we have developed a novel self-assembling supramolecular gel.

Supramolecules with topological characteristics have attracted a great interest 

experimentally and theoretically. A typical example is provided by polyrotaxanes in 

which many cyclic molecules are threaded on a single polymer chain and are trapped 

by capping the chain with bulky end groups. The polyrotaxane consisting of a- 

cyclodextrin and poly(ethylene glycol) (PEG) is well known. In this study, they report a 

new kind of gel synthesized from the polyrotaxane in which a PEG chain with large 

molecular weight is sparsely included by a-cyclodextrins. By chemically cross-linking 

a-cyclodextrins contained in the polyrotaxanes in solutions, we got transparent gels 

with good tensibility, low viscosity and large swellability in water. In this gel, the 

polymer chains with bulky end groups are neither covalently cross-linked like chemical 

gels nor attractively interacted like physical gels, but are topologically interlocked by
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figure-of-eight cross-links. It is expected that the figure-of-eight cross-links can pass 

the polymer chains freely to equalize the ‘tension’ of the threading polymer chains just 

like pulleys. Therefore, the nanoscopic heterogeneity in structure and stress may be 

automatically equalized in the gel. Then we call this topological gel by figure-of-eight 

cross-links a ‘polyrotaxane gel’.

On tensile deformation, the polymer chains in the chemical gel are broken gradually 

due to the heterogeneous polymer length between fixed cross-links. On the other hand, 

the polymer chain in the polyrotaxane gel can pass through the figure-of-eight cross

links acting like pulleys to equalize the tension of the polymer chains cooperatively. 

Note that the equalization of tensions can occur not only in a single polymer chain, but 

also among adjacent polymers interlocked by the figure-of-eight cross-links. We call 

this ‘pulley effect’. The physical features of the polyrotaxane gel are supposed to 

mainly result from the pulley effect although other noncovalent interactions may 

somewhat influence the physical properties.

The polyrotaxane gel is a real example of the sliding gel theoretically investigated so 

far and can be regarded as the third gel other than the chemical and physical gels, that 

is, a ‘topological gel’ in which the polymer network is interlocked by topological 

restrictions. The concept of the polyrotaxane gel is important not only in the creation of 

high-performance gels or rubbers, but also as a new framework of artificial molecular 

motors based on the sliding motion just like the actin and the myosin.

In University of Tokyo, Institute of Industrial Science, the study aims at revealing 

the overall features of viscoelastic phase separation of polymer solutions on a 

quantitative level. In particular, we focus on how the molecular weight of a polymer 

component and quench depth affect the phase-separation behavior of a typical polymer 

solution.

Last year they found that a transient gel can be formed for a deep quench for any 

molecular weight of polymer, which induces a drastic change in the phase-separation 

behavior. The temperature of the appearance of a transient gel, which they call a 

transition temperature (TJ, approaches to a critical temperature (Tc) with an increase
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in the degree of polymerization N. They found the following simple law: Tc -Tt ocN1/2. 

This indicates that Tt approaches to the 0 temperature when AT goes to infinity.

This year they found that there exists another regime showing gellike phase 

separation for a very deep quench, in addition to a normal phase-separation and 

viscoelastic phase-separation regime. The temperature distance between the 0 

temperature and the transition temperature from viscoelastic to gellike phase 

separation, Tc - Tgel is found to be proportional to N'1.

They also studied the temperature and concentration dependences of the phase- 

separation behavior for a solution of polymer whose molecular weight is 7.06 X 105 and 

found the interesting concentration dependence of Tt and Tgel . Tt rapidly increases 

with the concentration below 2.91wt%PS, while decreases above it. On the other hand, 

TgeI monotonically increases with the polymer concentration. On the basis of these 

findings, they discuss the mechanisms of transient gel formation and physical gelation.

In Tokyo Institute of Technology, Graduate School of Science and Engineering, by 

performing simulations using the programs for meso-scopic behavior of multicomponet 

polymeric systems along with comparing the results with experiments, they examine 

how well the programs work. In particular, they will make the examination of 

dynamic mean-field simulators developed by the WG2 group of Doi Project. More 

specifically, they focus their attention on polymer micelles, phase separation 

accompanying with chemical reactions, and polymer interfaces, which are 

representative but difficult problems in polymer alloys. They perform experiments to 

obtain sets of fundamental data and preliminary tests of simulations for these 

properties. The following results have been obtained for respective subjects numbered 

as (1), (2), and (3) below.

(1) Polymer micelles by molecular associations

The following studies are carried out as well as further investigation for swollen 

micelles. The studies are on a) association structures and rheological properties of 

semi-dilute solutions, b) association dynamics, and c) association behavior of polymers 

having more complex architectures.
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An analytical theory proposed for swollen hollow micelles formed near the critical 

micelle temperature (cmt) demonstrates the possibility that the anomalous 

micellization can take place under less immiscibility between core block and solvent. 

To confirm if this has reality, we make simulations using the simulator “SUSI” for 

small interaction parameters between the core block and solvent, and find that meta

stable giant micelles are possibly formed by taking vesicle structure. Further studies 

are needed for checking the possibility of hollow micelle formation and its stability. 

Association behaviors in semi-dilute solution are investigated by measuring light 

scattering and dynamic viscoelasticity for gelation in solutions of poly(methyl 

methacrylate) - block-poly(t-butylacrylate) - block - poly(methyl methacrylate) 

(PMMA-b-PtBuA) in 1-butanol. The results reveal that the relaxation of gel-network 

formed by PMMA associations exhibits the single relaxation spectrum, showing the 

typical thermo-reversible gelation. Micellar dynamics, i.e., the frequency of unimer 

exchange in micelles, is studied for poly(dimethylsiloxane)-block-polystyrene (PDMS- 

b-PS) in selective solvent near cmt by pulsed-field gradient NMR(PFG-NMR). 

Theoretical formalism is made for the basis of the present method using PFG-NMR. 

More complex association behaviors are studied for PDMA-graft-PMMA in 

methanol/water mixed solvent. It follows that the competition of intra- and inter- 

molecular associations can control network-structures depending on solution- 

preparation process as well as polymer concentration.

(2) Polymerization-induced phase separation

To check the applicability of the simulator “SUSI” to the polymerization-induced 

phase separation, they choose the phase separation of A-homopolymer/B-homopolymer 

mixtures, where A and B polymers react to make A-B diblock copolymers, and simulate 

the time evolution of phase-separated structure. The followings are demonstrated. The 

presence of diblock copolymer accelerates the phase separation, and the fusion of 

droplets takes place to lead a discontinuous growth of droplet size.

(3) Interface and surface of polymeric systems

Further studies are performed on effects of the additives on the interfacial tension of 

polymer/polymer interface. Both of dynamic mean-field calculations (DMF) by “SUSP
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and the square-gradient theory (SGT) successfully reproduce the experimental results 

of interfacial tension for polymer/polymer/additive systems. It is confirmed that SGT 

is indicated to be possibly useful as a supporting tool for the speedup of the DMF 

simulation.

In Kyoto University, Graduate School of Engineering, The multicomponent polymer 

mixtures provide a rich variety of morphologies induced by self-assembly via “complex 

phase transition”, which means more than two kinds of phase separation are involved 

in a given system. In this study, we aim to explore the phase behaviors and the self

assembling processes of the complex phase transition in the following two types of 

binary mixtures of polystyrene(PS)-Wock-polyisoprene(PI) copolymers: (1) the 

constituent copolymers designated as SI-60K and DSI-1 are both compositionaly 

almost symmetric, while their molecular weights are different, i.e., the number- 

average molecular weights Mn are 6.3 x 104 for SI-60K and 1.0 x 104 for DSI-1. And 

(2) the constituent copolymers designated as i-2K and s-3K are nearly equal Mn of 

around 1 x 104, while their copolymer composition are different, i.e., the volume 

fraction of PS-block fPS are 0.81 for i-2K and 0.21 for s-3K.

(1) Phase behavior of SI-60K/DSI-1 blend

A phase transition involving macrophase separation between SI-60K and DSI-1, and 

microphase separation between PS- and Pi-blocks in SI-60K-rich phase was observed 

in the SI-60K/DSI-l=20/80(w/w) blend. It should be noted that the PS-block of DSI-1 is 

deuterated to obtain the scattering contrast via light scattering and/or neutron 

scattering. This mixture was found to cause the macrophase separation between two 

block copolymers, even though there is no segregation interaction in terms of %- 

parameter. The spinodal decomposition of SI-60K and DSI-1 occurred by quenching the 

specimen from 220°C to the temperatures below 185°C.

(2) Phase behavior of i-2K/s-3K blend

A phase transition between the state where macrophase separation preferentially 

occurs and that where microphase separation preferentially occurs was observed in the 

i-2k/s-3k=50/50(w/w) mixture. The macrophase transition temperature of the mixture
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was determined to be 130°C. That is, the mixture showed the macrophase separated 

structure of i-2k rich droplets with micrometer size dispersed in the s-3k rich matrix at 

temperatures above 130°C. However, when the temperature was below 120°C but 

above the glass transition temperature of PS-rich phase, i-2k and s-3k mixed on the 

molecular level, and formed the PS- and Pi-rich domains with nanometer size.

In Kyoto University, Institute for Chemical Research, they examined viscoelastic 

and dielectric properties of entangled polymers.

In recent tube models for entangled chains, a tube representing topological 

constraints for the chain dilates with time. This dynamic tube dilation (DTD) has been 

considered to be an important mechanism for viscoelastic relaxation. However, the 

chain motion itself during the DTD process was not tested experimentally.

For this problem, the study in the last year examined viscoelastic and dielectric 

properties of entangled, type-A chains having dipoles parallel along the chain backbone. 

Utilizing a fact that the chain motion is differently averaged in these properties, the 

study derived a specific relationship between the normalized viscoelastic and dielectric 

relaxation functions p(t) and O(t) of the chain in the dilated tube. Specifically, for 

monodisperse star chains, the branching point (BP) was assumed to fluctuate with an 

amplitude smaller than the dilated tube diameter and the resulting DTD relationship 

was written in a simple form, p(t) = [®(t)]1+d with d = 1. This relationship should hold 

whenever the tube dilates in a time scale of chain relaxation and the assumption of 

short-ranged BP fluctuation is satisfied. For 6-arm star polyisoprenes (PI), the terminal 

viscoelastic relaxation was found to be slower than that expected from the dielectric 

data through the DTD relationship. This result suggests that the DTD molecular 

picture is invalid for the star chains. However, there remained a possibility that a 

break-down of the assumption of short-ranged BP fluctuation led to the failure of the 

DTD relationship.

Under this background, the study in this year examined viscoelastic and dielectric 

properties for a series of star PI having the same arm length Ma but different arm 

number q. An entropic penalty for the BP fluctuation increases with increasing q, 

and the assumption of short-ranged BP fluctuation should become valid for larger q.
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Nevertheless, the DTD relationship failed to nearly the same extent for the series of 

star PI having various q. This result rules out the above-mentioned possibility. 

Thus, the failure of the DTD molecular picture for the star chains was unequivocally 

concluded.

Furthermore, an analysis of the dielectric data indicated that this failure results 

from a broad distribution of motional modes of the star arm and is intrinsically 

related to the star dynamics: The tube dilates to a certain diameter only after the 

arm therein equilibrates itself through the constraint release (CR) motion over this 

diameter. In long time scales, the diameter expected from the DTD relationship 

becomes too large (because of the broad mode distribution) to allow quick CR 

equilibration. This result gives an important clue for accurate modeling of the 

branched chain dynamics.
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* Multiscale Length and Time Scales in Glass-Forming Polymers: New Insights from and 
Challenges for Simulation 

Sharon C.Glotzer, NIST

i#7°n <b Multiscale simulation Lfz& b N 7 — df > 7"9 '/ y7

FEM-TDGL-Coarse Grained MD 2)###i#&$8^LTV'to ^2)9 < zL 1/ 

-i/a >2)R|J^ LT(±7< 7-r 9-2)

0, & $r$g^L"CV^o FEM

* Platform for Multiscale Modeling for Polymeric Materials 
Masao Doi, Nagoya Univ.

r i V TTTr/r* MM &<> I A I—1 i L Zv Z-U/ y v r / ■* — ^ (/;$n9i'o 7'iMj j/-cv h ^~yyy^

77VX-i/3:/C%nx.T, V9vb7f-A(GUI),UDF 2)$g^t^32^^Ao Multi Scale 

Modeling b V' 7 2)(#f4^2)7- — 7 — K"C^>6o L/^ L Multi Scale Modeling 

C^2)Z7^1f7^(±#^^'r^6o #^(iSeamlessZooming

rZ2)Z^^4±A^:t@j(±, 6o^%gW^^2)"e(±^

v^'J rB^2)&^#^GA^#A0LT,7°aX9A^^LTV^^v^7°n9'%.X h2)###(± 

##C7 V v fd?A#W Z 9^77 >

(l) J^'yy'y^ b 7°7 7 h 7 t —A COHLA^A-Xt:' Seamless Zooming £r IS ^ LTV <h V' 7

A (2) Collaborative Operation 2)Alsb>IZ Platform £rffoTV'•?> <b V'7 iUlL (3)

^^2)A#t^GA^GfiA2)^^m7o

* Multiscale Modeling of the Structure and Processing of Liquid Crystalline Polymers 
Gerhald Goldbeck-Wood Univ. of Cambridge

ftn'fr^flfZo Aiiyril'SXi X V7X R1S Metropolis Monte Carlo Wflfdl <£ 0 '<{£In'y]viL2)HA'Mf &:If

# -f-fltCSo vVc Director field £ Lagrangian flow solver (CtinATV^o :|p||A -tirADfyfL

71



* Large Scale Molecular Dynamics Simulation of a 4-N-Pentyl-4’-Cyanobiphenyl Liquid 
Crystalline Model: Bulk and Surface Properties

Zhiqiang Wang, Air Force Research Lab.

4-N-Pentyl-4'-Cyanobiphenyl(5CB)7)^;%#y ; il/-y a >944 55"^<7) Kn 7 7° 

I77 Y CO i/ ^ U—'s 3 > It Fast Multipole MPI K X 0

'> ^ jx y — '> 3 y ^i^-COM^fr^aW:^^) 5 ^ btl&fr'Dfz ^ 1C j; 1) Nematic-

Isotropic ::

* Molecular Dynamics Calculation to Clarify the Relationship between Structure and 
Mechanical Properties of Polymer Crystals

Kohji Tashiro, Osaka Univ.

Polyethylene(PE)^^(7)W^#:(7)y&mm#mHMf 6 MD y < zi. y-y a y^^o

#LTv^o

* Theoretical Synthesis of Random Polymers based on the MO Method and its Application 
to Polypeptide and Polysilane Derivatives

Yuriko Aoki, Hiroshima Univ.

%.oyy-y a y^co^^^o #mt##^mv^7'7X7 y

yy-y3y&(D:t#^^m^f7l^(Dfm#c^LT, Pofyinfb

* Combining density functional theory and self-consistent field model to study phase 
behavior of polymer/inorganic mixture

V. V. Ginzburg, Univ. Pittsburgh

SCF<^:t#^^Onsagerm^(7)4:rA

tl Clay-polymer V Vc <b ly ^ Y]f^0 ZCO^fjU— 7°(Balazs et al.) hi x 7 4 y'—it

#A y^y-yay LTV^6^ t (D & mm C
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* Phase separation and Inter diffusion of thin polymer blend film 
C. C. Han, NIST

Puri Binder ^tOZ^TC

i/< ^lx-V3

j36#t:0V'T 6 C X:o

* Scaling Theory for End-Fnationalized Polymers Confined between Two Surfaces 
Dmitri V.Kuznetsov, Univ. of Pittsburgh

Polymer-Clay LT, Clay(7)#^t:mAf

-V>y#&t:#^v'T##LTV'&o Clay

J-^))/^?— Itlfcib'fi'iri&b. Clay t LTlIfch^Ht

* Neutron Reflectivity Measurements of Polymer Interdiffusion near the Polymer/Solid 
Interface

Eric KLin, Univ. of Delaware

Rg ^v 3 2###L, 7^-v >yt62 ^ m

(-#(±DfCL^T-)o Em^Tya^mw#

* Polyelectrolyte Multilayers as Nanoreactors for Inorganic Particles
M.F. Rubner ,MIT

block copolymer & <h'' LTV'T* V^-5 & & (Dfr'V'§s -?"9 "C&>h0

4 ^ 25 B (^C)
* Functional Models for Controlled Polymer Vesicles Formation
J.G.E.M.Fraaije Univ. of Leiden

MES0DYN(7)M#^:t#:^J(0$8^o i#### vesicle
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h t LTlSjMtV'/io Fraaije S #(i Mesodyne

o/jLSoTV'^ J: *9 "C-2)o

* A Mesoscale Lattice Chain Model of Bulk Polymers: Structure and Dynamics at 
Interfaces. Crystallization, and Block-copolymers and Surface Structure 

Gerhald Goldbeck-Wood, Univ. of Cambridge

Lattice MC 1: Z < ZL y-v a >(7)^0 a

^ zl 1/ — 3 > V\ polymer welding > polymer crystalization> microphase separation of

diblock copolymer, surface roughning & <b''V^ < tzb k. (i\ In

9 h ;Vfal<7)@dfn]t > y -V 71/ tJDx. T|q BEif b<7) > < zl l/'—'y 3 y < ZL

1%-y a

* Collaborative Operation of Molecular Dynamics Simulation and Mean Field Calculation 
Takeshi Aoyagi, JCII

Ex'!" h 7 Tv rf '•) X' A £ Iqtt L tz 0 MD t' <D£ v hzX*b&7j\ mmffilt L X IS jf L zc

^7;i/3'VX

A (79^jjf4(ii5 £ tsU^fXti btlfzt&lo

* Multiscale Modeling of Dense Polymer System 
Kurt Kremer, Max-Plank-Institute

iCT h < X 7 -i "j X 6^"C(7) Multiscale modeling 

^°'J h CO%&^ik$3 X D* reverse modeling -7 XX 7fli:is7>|ffff££:

X 'y t i] ;i/n v < jl 1/— y 3 yiz J: <0 '> < zl y — y 3 y LX^'fz<DlHt L#

* Accurate Models for Hydrocarbons on Coarse Grained Lattice 
Sanat Kumar, Univ. of Maryland

Lattice MC #y < zi y- y 3 y#L Kumar # MD 1: bb# LT Lattice MC (± 10

Kremer 2-3 3^ yhLTV^o 7

Lattice MC O^'J 7 Hi^<( ^6 (7)^'6 Lii&v^Q
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* Small and Large Scale Structure of Random Networks 
B.E.Eichinger, MSI

WOf o h IIUTV ^Network module ^r^IvVc '> ^ a. ]/ — '> 3 ycoftp^i\> X h

ik^-7Lh '> ^ j- V — '> a LTVVcQ

* Coarse Grained Dynamics Simulation of Dendrimers 
Tahir Cagin, MSC, Caltech

T y K 'j v-(7)r^i^y < n.V — y 3 'y CD $3 fro ^§- X t 7 7° 1C i5 T Configuration 

biased(CCBB)MC, NEIMO, solvation(SGB)#MSCT^#$fL/:#<cOT;l/3'VXA^m^

###X:v<:zl/-;y3y:HfcTV'&o

* Mesoscale Modeling of Complex Fluid Hydrodynamics 
Julia Yeomens, Univ of Oxford

v XMc Particle dynamics CDri^-j\-0 'v *$u%c LT,

* Multiscale Modeling of Complex Flows of Polymer Solution 
Juan de Pablo, Univ. of Wisconsin

77X h;l/(±±:dm^(7)"eCONNFFESSIT(7);^#V^TJ!)^^^

'V'lt&X. 19 MXi bti&fr'D fz0 Multicanonical simulation <?)—*fjl~T:'£)Z> Hyper

parallel temperature(?) method t't^JiM.CD^^JL'V'^-ofZo t LT'/jmJi; £r IkfSSlfflSi L 

TAfL#x.6(7)*r^<.

3 X b Lv^o CONNFFESSIT <k LT micro channel 60 d3^ DNA OyftSj 

L/Co
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* Dynamic density functional study of phase separated structures of thin polymer blend 
films

Morita, JCII

4 M 26 0 (7)0
* Adhesion of Pressure Sensitive Adhesive with Applications in Transdermal Drug 

Delivery
Marc B.Taub, Stanford Univ.

* Effect of Plasma Treatment on the Adhesion of an Electroless Silver Film on a 
Biomedical

Joy E. Gray, Univ. of Western Ontario

16 % # t: # V ^ 1/ ? > &#:# & & #EM (: n - T 4 > X L ^#^(7),

* Adhesion and Microtribology of Polyethylene Glycol Covered Silica Surfaces 
Norma AAlcantar, University of California Santa Barbara

AZfW##Z PEG

fOA[6](7)#AA^#j^LTV^o plasma

enhanced chemical vapor deposition(PECVD)^ ^77 ) 5UD& -h'V* < o^(7)^r —X ^rlt# LT^

PEcvD t:z

* Nanoindentation Experiments to Probe the Surface Mechanical Properties of Plasma 
Treated Polyethylene

C.M.Klapperich, Univ. of California, Berkeley

C ft & AZM@n##H:imi-V 1% > (UHMWPE)^ Xv 6$
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* Strength and Toughness of an Organically Reinforced Carbonated Apatite Bone Mineral 
Substitute

Victoria C.Jew, Stanford University

AT#(D##«h LTm%$frCV'6 Carbonated apatite A, 0 A

81 £b’tZi apatite <7) £:fn]-b*i*^^ 6 7 ;b 7' < >, 4fn

cfi6 7 7

A ;i/ 4^- 6 ^ ^ ^ ^bridging fiber $ fL 6 o

* Structure evolution during polymer dewetting and demixing 
M. Stamm, Max-Planck Inst.

Dewetting demixing^ $> L ( £ o X&Z AFM -^^@@(7)

if& Atz £ V'f#-7^7C COX 7 o dewetting t demixing cTzWi'a iC K □

7 7°lx 7 hV^/E) <b o/:0

* Bioadhesive polymer formulations that prolong drug dehvery across mucosal surfaces 
Allan Hoffman, Washington Univ

micosal surface(%##<7)@) <7>5ff#L0 PNIPAM <h Pluonic7)comb like block

polymerT##^J^^6o PH^m,

< C «b

* Self Consistent field study of substrate chemical pattern recognition by copolymers 
Jan Genzner, Nort Carolina State Univ.

checker board surface 1C.i§5f-£: nAS £"tirS^TC<7)y ^9 ~~ 7 <E> <b V' f ^E^'C<7)SCFHf^0 %

* Confinement Induced transitions in ultra thin films 
RJM.Ovemey, Univ. of Washington

Si 4-400nm <7) PEP <7)J|!, 13nm <F> PS <DJ§ < ot, shear modulation scanning

force microscopy AflV^T£fjj 0 ^ Tg 7)l£fbfffJj/E0
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4 B 27 H (tK)
* Investigation of Pressure Sensitive Adhesives Structure through Latex Blending 
Francois Court, Elf Atochem

(id?

latex C ^ k-y a >(%##(,)

* Simulation of Interfacial Fracture in Highly Crosslinked Adhesives 
Mark J.Stevens, Sandia National Laboratories

v y^^V"7-(7)^m^^(7)#im^MDTy < a > L/:eiJo ^

-x-%xv <

U — 's 3 y ^17 oTv^o y t^) VC KB £ BOfSP U

MSma, fK), xhyx-%hy<y^-x

* Interfacial Width and Fracture Toughness of Interfaces between Glassy Homopolymers 
Costantino Creton, Max-Plank Institute

V "7-----'f'J LfcHxcTo Fracture stress <h#MJ|f

^^(7)stress^±&<±#f6#mCjo

^ t mm-e^ 6 ^ v ^ ^

2(7)*/:^#.#fl:MD(Digm^LT(j:mav'T^5^o C(7)T-"7t:-3V^T(d:, WG2T^# 

^ #4## ^ V ^ Shp-hnk t f ;l% ^ WG3 (D^#(7) v<zi.y-yay (7)##^ (: Z c "C #

* Adhesion Enhancement via Interfacial Entanglements 
Phillip J.Cole, Univ. of Minnesota

3 im # t:^ 6v ^^###^4- x ^ ^ a#^o ##^#%(7) v
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^)6o L^LV'-ffLCLT62(7)2f4:^#^r(±,

#LTv^o

* Meddling Surface and Interfacial Properties of Linear Amorphous Polymers 
Jocelyne Galy, INSA, Lyon

#^n=8-80^T^v^^#-e#t#:^if-3Tv^o ^^n^-ioo^cD^v^^-e

& g ^ z ^ -c* a« #mc& 11 & & <b"(7)tf v > x6 z 9 o

* The effect of surface contamination on adhesive force as measured by contact mechanics
J. A. Emerson, Sandia National Lab.

fjT,b(±#&6:^C'3V'T(7)#^o Ka^7°I/v h^2%(7)#(7)^l:l#*, #OfM!(7)

mkf ^#l:#L-Cv^m#(7)mlml:ZcT#m^e?mllt6^v^^

* Switching of Surface Properties with Polymer Brushes 
Manfred Stamm, Institute fuer Polymerforschung Dresden

#7K#<7)^VXf-ixy(PS)^. b:-

;l/^oVK>(PVP)em^LTX97hL/:^m(i, ##(:Z

PVPm^m^%jt#7K%(7)^@^#^:$jT6^ f LT

4^288 (A)

K.Kremer, H.Fraaije, PPublo#^#gljC%#:m,

#%^##[4#rov^TEto

K. Kremer! Kd'yC & Multi Scale Model ing7°n ;J^ S t^'X 9 — h L-tz0 Hp-y^n b^f&<7)

$BfT *>'u’&o
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H.Fraaije: ESPRl7'n -7 ^ 7 MfT„ 3 -n v/b# Af±y $#y'G L T b' 6

x\ »4->up- ?<z>m%zmnx4f< zb-nmm* man^i^tz^x-mm
IS5eL^v>o

P.Publo I Doi P reject Pj'collaboration offerer ttiSEi'h 1b'7 .itf-WHtS'tfo tz0 L

tz^'o < -1

S. Glotzer: ££J8Ef:-C»iSrt £ Z t

J. Klein ! Weizmann Institute of Science (Isracl)tO Jacob Klein 7" tb — 7" 77 7 7 o X

isbti6M$t±#y’n y m 7 Hcfstt* v U1/-/3 >tco HUxijgfitz-oi'X

Hltim Z 7f Z o tZo Jacob Klein 7) 7'lb — 7°li * AFM v Nuclear reaction 

analysis(NRA)jiZ ZZIII V 'X, lU/Zi-iZiZ *) Uli"fflt#iSt-'7VlT$4' Zfff^SZjf 

Z^xan, ±#7°n -7jc 7 M?l±, WG2S.(73y>iM$1--5o 

Lrw*sb'7'-^t it, 2«%»7'b7 Kmczt

5 y 7 X lCov>TlStHfivV.:„ a't<0±EES##;?Sia$(UCST)ifto PE t PEE <n 2 IS5MS&

6 a 2a. <

SfKhtogtotiEffW^v'—^co*",j7-cojSMy>?wyi-'&v'iiii§-6-tc-7v>'a±, -E-cosg^ 

y ^ t ^ a mmwm 11a. awi 7 * 2e13mer, Ettot#®ysi*i
ffiWwttatztoi;, gSEEiXtfmIX < 4 J; 7 ys4fiSt1-4WSBSStirt-a, (z

coj:y»silMSS:i±tocii''yb-7’-e=i)ttS5nrt>40)-eciEBci5En(7)#ii*#yj$t-4Et:1 

v><-7y>#EysEti6„ EBTmimlgOTIg* a t u/7iiyi:i|p;F5 h tzmiz a oc sohoMlfety5" 

#tt&Z&y:E#CZ bttS5firv>-E>o &i5, h ti 100nm-4000nm <7)flS@lZ-7b>TV> < o 

yaf-cc V 7 gETb^a t(OZ a. #!:, ZZ7rep*$vt7)l±, |ftSi:&>tltrefty! 50 t 

t'7J:7(CJb*i*ioy:&i:*oTt'* #y#lf htl&o Klein 77b - 7V5jt JLT li,

ZtU± PE t PEE cofal(7)$®$*ic J; oTt*$ oTv$&T*liJfcv'y^ <7)S.IE„<>*-5 J: 7 Zf 

ys; MiibFBfliicojjio

z<7)$Mi± WG2 ®. o5 3 xif Z o r v> a S-> 5 i b - •> 3 > t j® < MS L, n 
^moSEIST'li, #|Bl»%hV'7!SUS-C'l±#ly$^TV>i:v>yi\ <s?%i 

ti#fwi4<y>i7t tt, *ax«*tf^oTi>gy:b't#i.TV'*„ ^-Bzwjty^jrtRfitt# 

ynyi? by$ifgLrff'&'yrv>4aro%t07—7izffit^$^g*icot>r, ■m®K*4-fi; 

iii hy^TA/cfU, 5l;S(-Wffltlcfeoy;i:#x.Tt>-£.o
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2. (±#)

5/1 — 5/ Los Alamos ^Theory X 71/— 7°S'Bfr|nE] L> POOMA Sr (i L^Z) L "f 

#[o]Sr#gL^o

Misha Chertkov'. f X K S' SLME,fX)tWSLfX^St drag reduction 7) SriUt/Zlo

#@7)4:7X^V\

PeterLombdahl: ia^A^U'3V^Am#MDv<a.l/-v3 7UZ^m#,

L'7) y ^ a l/“y a >^^foTV^0 V* <C -o f 7) Simulation Component Sr Python U X o TSb6^

jd 6^&!)7)y f X7 V (±

SWIG L Of (f ft David M. Beazley(Univ. Utah, M'y ij 7"Afji$|) UZ 0 $ tlwww.swig.org

^GXX7a-KoT#o fN^v^(7)^(±dynamiclinkU^^Lm^/)%#^^i-6o

# L-c#m LT < fiarnm# u/:o

Scott Haney ! POOMA (Parallel Object Oriented Model and Application) IH 7) V ~ X\ 
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V ^ o POOMAl/i' 6 P00MA2 U ^ 0 53 17 B U (±# L v ^ X 7 - X a 7 ^ VV - X ^ o

POOMA(±^/^^#A^(D^7)r^bti:#7)^M^0 l^#(0t7>L LT Britts++(Univ

Indiana) > La wren Livermore 7) X/L — 7°7) & 7) & & 0 POOMA 7) $* Los Alamos7)itil7)

CL(iLTV^v\ ^/:P00MA(7)^#^LTV^Martin 

Stanley^ b#L^M< LP00MA2^bV^6V^6^t7)^#^i&Ai-^#V4:< < &-oTV'6

EH Ben-Naim ! Complex System 7) SOL— 7°7) 7 7/< #"(f 7)#f #7)#^G

Lookman and Saxena: Statistical Mechanics and Condensed matter physics X Jl/— 7° rS55L

yovj:^ m#or#

OT)^^^L^GxX- bf 6C L Sr^g^f 6t2'^ Oo

EdKoher: ^V^l/^XD^^Asten^^UoV'-CLosAlamosT^^yavj:^ bC

ov^T^fo Asten(i#^^#^jLLTm^'C^6/:^, LosAlamos^^^TfT)##,

^tlTV^o Thermoplastic "C% *0 > SS cnrve/)^#^U#V^#^T^{b L^ -€'<7)^13 

tiHard segment7)o|$5L7)7KSInl3 7)^{bh Ifllli:^^)h -ZL t Sr#"ao "f'Iff X^7 b nx

MultiScaleModel^##L/:V^(02(!:o t^SrffUff^^W^tT'll/L LTm^V^
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3. *V7*fr-rxMJ&sM (##)

5^18 (^), 3'

? — h Materials and Process Simulation Center(MSC) $" HjjfHj LT, 4z < 7“io

v v a MSC v 7^: LT 5 &, f (D#d<7 K

%^t)^f7^T^7^^#e#^LTV^o MSC

K&\/'X i) Multiscale modeling t VU &" 121#b —360^-— 7 — K <k LT, *b

:t#^:^LTMSC §#'C(±i/<zi.|y-v37m7'3Tj3^^

/<-LTv^6o -Blw%LT=ry- v7^(7)<-T< >y^7l/>vLT
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77-f PVT##,

#L, 7#-XA&mfL-CV'6o

K <#%LTv^^c(±#6-e^^o

(f/T;i/) ^n-Ty^J^^^-drT-drA/Kff^^tt^MD v <^I/-^3 y^^f-oTV^o ^ 

T-v<^l/-i/3 >-e^)6/j)6, -drAKffigJ^(i##r#v^^igC[g^t6J:7^>MTcok: 7 

h > t'>V y *?— Pb|(7)#v'ITO1£>##& t'b (i, %(Dir—y~-L ft

^V\ MD <DXMy^)^X>'MJZ't V'7^B^’CV'V'-r~~?(DMlRX'fob Oo

(3) -f>KV'7-(D#im##f

yy&ffoTV'6o

MD CCBBMC, NEIMO.SGB <#6tkTV^6o

(4) 7"aT^y7^-;i/f^ 7^^:
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C«h7)^g^fL6

4. 7ffa-t77^ Ibm R RusseU 0d#(W^g)#^ (WEB)

University of Massachusetts Amherst (0 Polymer Science and Engineering Department 7)

TomP.Rnsselia#D#^g&#9U Russell####, m##^"CIBMl:mf

mu IBMz 4###

T, #U, RusseU

Russell ###/6?P/rm LTV^/5 University of Massachusetts Amherst <D Polymer Science and 

Engineering Department #, University of Massachusetts UfoV'T y^tCT 7 T < 7lC#%

5^1 Q(D^p##2EU Russell LAU < 7—^rU^-3 Ao

>Uov^T(D$^Uov^T,

ur,

< zi. i/-i/ a y&fr&^TV'6(Dd'? igv^i

tl££>2)(Dfr ?

®C0V'T#, 2 m

T#, m:TDGL#CZ6:1#W?&U

5^ 1 B<0#U RusseU ±UMRST(7)#^(7)X9d'

Uov^T, v<zU/-v3>'rlf^'3-CV^M#U'^V^-ni,
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-va >T#6fL/:^(7)gi^%^cTv^Z ^ CEx./&#^:c>v^"C(7)^#,

&X##t:cw-U;L i/<^lx-vay^v^%###^62^^#x./:o5^ 1B(7)^#(±,

RusseU ^^(Om^WKHov^TCD^^^: 

e/:o E#(±, AFM, SAXS, WANS^^(7)^#m#^a\ 

RusseU#%^(7)#^(Dmi*Ccv^T, RusseU#%CB$im&]M#,

-V V >/-+8^##is$r7'a V J: WfW#T\ 2 %60g#^pMT<7)

5^2 RusseU #^g(9df% K^(7)Dr. TobiasKerle #(±,

Ph.D. &" Israel 69 Weizmann Institute of Science 60 Klein fjtix69~T"C t 0 „ -if 69%^ RusseU 

K^ ^ Weizmann r,

I/> < v^X(9^##%^f^cTjdO,4^ 28

Klein ±t:#69 Weizmann

1999 #(D Science H## 

jotth wetting -•-dewetting transition (Col vXT> tClPp^^^-o /jo

C. ft (i ^ oligomeric styrene t oUgomeric ethylene-propylene 69 2 $Z5j'7" l/ > 400nm

%#:# wetting###^

t > HI 69 boundary b dewetting ^ t i## LTV' < t V ' o iot M#T # tz

LV'ot(9T*6o ^#TM#LTV'6##^:ov'TtE'ti:TV'/:^:V'/:7(iL i##A#T(d\ 2

f hoie#za&#im^E%K

#w, ^ i%-^a 7^m^A#rjdV'T, mi#^ hoie^-##^

L^fbLT^< ^^t:c>v'TM^T#TV'6TL^L, 6^^4#6ftT

jd^, ^'ancWEWr^/Jo

2^ ^muc-ov^T.

6#^T&, i/ < i%- i/ a y(9#t^#^f

L#x.TV'6o
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13.2.2

Gordon Research Conference (Complex Fluids) Lx ^~7°u 'XLr. 9 h (Djfc-^k

mgm# : ui±mm

! Gordon Research Conference (Complex Fluids), New Port, USA.

Wei ! 2000 ¥ 8 ^ 12 0 -2000 ¥ 8 D 23 B

rnTUx

A#:

#Ux #^i/^;l/(7)#muZ6pearhng#imx

>#i&x #%(7) lung-sur&ctant 0 #A#i#x #W<D5j(Mx

#:UtMLfLx #i&x #m(DL6^ft#Ax ^*(7)#v^B-C(7)#Lv##(7)

#m^L^(7)^W^^LTv^o ZfL6(7),M&x E'^TT(7)^L^v^#mi:Mi-6$gjAV'#

#^±Cx

- L /: 2 warn# z a

^ b!X>~T ~~^X & $ fltZo Chair (i Prof. Tom Witten, University of Chicago, CoChair (i Prof. 

Armand Ajdari, Ecole de Physique et Chimie X& o tz0 ;£ tLx ’’Dynamics of the volume phase 

transition process of gels” b V' 9 9 'i h )VX^9s 9 V\ Stress-Diffusion Coupling X

f ;|/ ^ ^ y X i- x y 1: Z 6 x < x - x 3 x^ L##^ ;Lo

86



31 $ft6 $ ± Complex Fluids t:&V'T#LW##-C#%f & C ^ 1:#$^

Selective Withdrawal and Encapsulation in Fluid Threads,
Sidney Nagel (University of Chicago)

singularity ?X2#J&#%o

<0#i8(D^g%^:ov'T,

t ^CT^LtZo

Two Fluid Drop Snap-Off Problem: Experiments and Theory, I.Cohen and S.R.Nagel,et.al., 
PRL83 (1999) 1147.
Singularity during the Onset of an Electrohydrodynamic Spout, L.Oddershele and S.R.Nagel, 
PRL85 (2000) 1234.

Formation of Polymer Nanofibers from Fluid Instabilities in High Electric Fields,
Michael Shin (Massachusetts Institute of Technology)

Electrospining (DW-M.OMMOfztb\Z.^ r§biS<7) H T't iJ 7 7~X: Electrospan PEO Fibers <D 

'iXTil ^ Jet -> liner instability > non-liner instability (whipping 7)<T) 3 0(7) 

2 ^ whipping Z b 2 6

Glycerol ^ PEO-water

Dripping(##(D L/j/z 0 ^7)^ t£;7E& Jet> whipping (0 3 PEO-

water (D&’V- whpping 6 2 <b $?7K£tlfz0

Dynamics of viscous filament, sheets and shells,
L.Mahadevan (Massachusetts Institute of Ibchnology)

7 h 7 — ^<b Stress-Diffusion Coupling(2 iiiLl^^ETVl/)"C(7)l|X###(D

Foam Drainage : Experiments, Models, and the Influence of Surface Rheology, 
Howard Stone (Harvard University)
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f&O/Tf ^O^TX-hia (channel) (7)

K mm^m^(node)y-m^#gL, ^#:"C0m#0##^0^#;iJ&mm^E^f

6Darcy's;iJ(7)l^%:tT;l/^]AT,

yjc0#&#^rf^tWiEo \\ii^(D permerbility OifiiT(7)#:#(C -o v ^ T ^ / — Kl-XBE £ tL&:ofi

TF^tltZo

(##X#)
Liquid Flow through Aqueous Foams : The Node-Dominated Form Drainage Equation, 
SA.Koehler, S.Hilgenfeldt, and HA.Stone, PRL82 (1999) 4232.
Dynamics of foam drainage, SA.Koehler, HA.Stone, M.P.Brenner, and J.Eggers, PRE58 
(1998) 2097.

Shear History Effects in Emulsification,
Thomas Mason (Exxon Research and Enginnering Co., Annandale, NJ)

^ v7TT2 ox x-;i/ J:  ̂^

(^7/<>f4>XX

Vesicle Formation by Extrusion through Micropores,
Barbara Frisken (Simon Fraser University, Burnaby, BC, Canada)

E#2/yamTTO Vesicle om?L^6O#LmL##0 #LmU:(±##OE^]^#o m 

f&E(mm##0^"C^6o (Vesicle O^

shear-induced "Cti^V'o )

Stress Transmission by a Defect Network in a Lamellar Liquid Crystalline Phase, 
V.Kumaran (Indian Institute of Technology, Bangalore)

X7 y#^-C(a%^PisO$ v f y - LTv^ C ^ L#

SLES Ci/7 &7W& «!: 7 7 2 (b

llV't, focal conic defect tn XXftaV >T0 > XPisO# A 6 ^

Buckling and Rippling of Carbon Nanotubes : Mechanical and Electronic
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Implications, Richard Superfine (University of North Carolina)

(##jC#)
Deformation of Carbon nanotubes in nanotube-polymer composites, C.Bower, R.Rosen, L.Jin, 
J.Han, and O.Zhou, App.Phys.Lett.74 (1999) 3317.
Deformation of Carbon nanotubes by surface van der Waals forces, T.Hertel, R.E.Walkup, and 
RAvouris, PRB58 (1998) 13870.
Nanomechanical of Carbon Tubes : Instabilities beyond Liner Response, B.I.Yakobson, 
C.J.Brabec, and J.Bernholc, PRL76 (1996) 2511.

Geometric Rigidification of Thin Elastic Shells,
Basile Audoly (Ecole Normals Superrieure, Paris)

a ^6 ^ ^z:u, y x-7 x/^->tmma

(varicose) /<^ ZL t LTV'&o

(##]%:#)

Stability of Straight Delamination Blisters, B Audoly, PRL83 (1999) 4124.

Hollow Shells with Defined Ultrathin Polymeric and Inorganic Walls,
Helmuth Mohwald (Max Planck Institute for Colloids and Interfaces)

From Ultrathin-Crosslinked Networks to Microcapsules : Structure, Rheological 
Properties and New Technical Applications, Heinz Rehage (Universitat Essen)

'i *7 n # 7°-bjH:ov^T, Mooney-Rivlin law (rubber-like elasticity) , Skalak

law, Shear Thickning & dK ZL C 9 n "X-fe)V(D v 7^

Propagating Instabihties in Shell and Membrane Structures,
Stelios Kyriakides (University of Texas)
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t'^ietasti, '>ii^-->3>-c<)sssftrvv^„ mw&mwx

h n^tCjoV^T&jl^tL&o

Dynamics of Interfaces in Surfactant Lamellar Phases,
Mark Buchanan (CRPP, Bordeaux, France)

^ t ^ t ^ 6 c h ^ E'f t ^ ^ $ ft

7^ 7^06: Cates

(##jcm)
Dynamics of Interface Instabilities in Nonionic Lamellar Phases, M.Buchanan, S.U.Egelhaaf, 
and M.E.Cates, Langmuir16 (2000) 3716.

Coiling of Highly Multilamellar Tubes, Joel Stavans (Weizmann Institute, Israel)

7 h phosphphpid ^

31 ;i% & # < 31 t: > > y 1/ >

(±#±A^(D3t;i/L2ftTv'%v'Z

(##ym)
Coiling of Cylindrical Membrane Stacks with Anchored Polymers, V.Frette and J.Stavans, 
et.al., PRL83 (1999) 2465.

Unbinding Transition of Vesicles under Shear Flow,
Isabelle Cantat (Universitat Dusseldorf)

^##:## L/: 2 ^ il/igmc

Z ^ Z ^ v ^ ;h(7) g A %. t (: t f

HelMch(DgAJ:t;l/^-^mv^##LTV^o'tA/mTmT'r(D^v^H/C(±m#:^#%

C±#t6^7^#<o

6o Ba#-tA/^ig%y=100 - 500Hz'C^i/^;l/(±#l#e%^,

#(%> 2 ccoxf v 6o v y-e(±±#^(iy ^ 2

2#B(DXf vyTU±#^HiyClte!lf6o 

#% L
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Lift Force and Dynamical Unbinding of Adhering Vesicles under Shear Flow, I.Cantat and 
C.Misbah, PRL83 (1999) 880.
Hydrodynamic Lift on Bound Vesicles, U.Seifert, PRL83 (1999) 876.

Advesive Switching of Membranes via Ifension,
Erich Sackmann (Technical University of Munich)

(A receptor) ^

(polyetyleneglycol(PEG)#m) K^%mm#glycocalyx<7)#

5:7^ L> CL tl U ^’’double -well intermembrane potential”

T%mu/:o

;l/(7)”double-well”h CL t fltzQ 6 L ^ #

Helftdch

(##^:m)
Adhesive switching of membranes : Experiment and theory, R.Bruinsma, A.Behrisch, and 
E.Sackmann, PRE61 (2000) 4253.

Collapse Mechanism in Model Lung Surfactant Systems, 
Ka Ya Lee (University of Chicago)

lung-surfactant

A Unifying Hypothesis for Conformational Change in Microtubules,
Deborah Fygenson (University of California, Santa Barbara)

(g%(D$7^I/X#cU^6) Ml:, %

(##jim)
Mechanical of Microtubule-Based Membrane Extension, D.K.Fygenson, J.F.Marko, and 
A.Libchaber, PRL79 (1997) 4497.

91



13.23 ##R-3

Conference on Computational Physics 2000 C#A[| L\ ^"7°n v j. y

£B ^3". E5iW5/\^

: 2000 ¥ 12 ^ 1 B (A) - 2000 ¥ 12 H 9 B (±)

IB 'zft % \ Conference on Computational Physics 2000(CCP2000), Australia

:

Computational Physics HHIj'f 6##(/)%##[o] $mlAVh g L/^o

Protein Folding Simulations and Structure Prediction 
Y. Okamoto (IMS)

Anhnsen(7)#W^l:&cfV^-C, 7<y^C0^#i#^6@6 

6 - ^(Protein Folding)^x6Wl:^^

global

minimum ^#^1, 7K#$o^ i#

(2)RisM&, o)

mT&6C<hd^2;M7:o RISM&(±,

global minimum #%#-(% ft/: 7 >^>701/711/3'V XA

y — il ;W£ & $L<&'ufo'&fzjj & (Replica Exchange Multicanonical Rephca Exchange 

Simulated Tempered Multicanonical Rephca Exchange ?£)4' <h^^urf £ flx 'tf — 7‘7Z>\tL

92



*9 a global minimum £*IE L ( '9*w--f*'C # 6 C h L/c0

Transport Properties of Carbon based One dimensional systems 
S. Stafstrom et al. (Linkoping University)

Molecular electronics

Schrodinger £ 7 "J 7°)\/ $ it, Runge-Kutta tfe [Z <£ IMEStl /c0 t ^ 6

yi"6 C

Transfer^r^V^"C,#4(7)##^7 'Jr-f 7"<Dlocalization

length disorder 7)|H]i£<b LTH^i^ o/cQ f'T. — LTA#6il jo Z

Polyaromatic hydrocarbon tiffin-o tzil ~''fc's "f J 'f' 7'^fEiK L, balhstic

transport -c*x,tm x>^fz0

Dynamical Process of Coalescence of Domains in a Short Chain-molecule System 
H. Nakamura et al. (National Institute for Fusion Science)

M^EET ;l/t7 >(DMDt\%l ^), In BMtt- £ V > T 11 MPJfffi % gdfDlE/^fb

domain 

domain (i,

^T>^4r;i/)^/<v^r>yuj:'7-C^'oK ###(:#<

Molecular Dynamics Simulation of Structure Formation of a Single Polymer Chain 
S. Fujiwara et al. (National Institute for Fusion Science)

#2 soo (D^#(7) MD

(l)gradual stepwise cooling, (2)quenching 7)Z7'7(T)^'^5:^v V^G (l)^0>^ii"C(i, ^

(2)(D#&"C(±,
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Physics of nanotubes
S. G. Louie (University of California at Berkeley)

Single wallP)#-#>f/f-zL - 7l:#f 6 Z ^ @^89 C#<Z:o A

'/£ t LT(ix Landauer formalism <h tight-binding < )\s b —7 > X V — >Hljf&v 7 7

> A'/£ t ab initio pseudopotential wavepacket '/£ vVco Z/ ■— A > A V

ft, metal-

semiconductor> semiconductor-semiconductor> metal-metal (D's -Y i/ 3 > tiov vCIIrI^ 

f/rZiffiZ?o Z:Ax — 7l±f^##7&^i" c t

Monte Carlo Study of the Critical Phenomena in Strongly Correlated Electron Systems using 
PC Clusters
Nobuo Furukawa et al.(Aoyama Gakuin University)

Beowulf-type CO PC parallel cluster A flhl V ^ Z: EtH^ll A #□ 'ft'o double exchange model 

Colossal Magnetroresistance(CMR) material CiAlR "CA h Zp <k'' -9 /A t V' -9 |*]Wo Ifl^sA'IBA 

^Z T, 1CPU 6X6X6 200 B, 8 X 8 X 8 16

64CPU <DZ<D'sX'rJ*(ZZ'Cl£ PentiumII 350MHz)-Cli#*, 18 B#|f, 10 0 tl^fz$M

Universal melting behavior of clusters 
Y. J. Lee (Helsinki University of Technology)

simulated anealing and quenching > v -V <h ? — IZ£

0 ^A L Ao \^-bXitz si A A HflA ^ <k lliWxAJi/^r “ AHtHi

f(7)ltd:#L"C^A^ya7hLZ:^C6, —

Afib&A6 fz'£>~Z;'%bh Z t. i> A>/Ao tz0 BlWlti J. Comp.

Chem. 21 380 (2000)#BSo

Apphcation of Computational and Statistical Physics to Physiology: Scaling Features in
Human Heartbeat Dynamics
P. C. Ivanov et al. (Boston University)

SS&'L')B t$:B,co&>&'iMBco!£iij7)7) 15o < x i^—v 3 70
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a#m)^77"D-f-^6(7)

nTfto/^&VTtf/b 9 tK

Prediction of dispersion forcdes in condensed-matter and biophysics 
J. F. Dobson (Griffith University)

Mo DFT(^mmm)&'r^6^6gg^^t^ vDw^(^m^)e:t#

f &c <b(±^%-r*6o MOz &<, 

DFT LDA(local density approximation)^ GGA(generalized gradient approximation)

7\ ’’seamless van der Waals density functional”^ $" L/j0 Jellium metal slab &

Ab initio MO Studies of Interaction Mechanism of Protein Kinase C with Cedll Membranes 
T. Takada (NEC)

Protein Kinase C(PKC) (i phorbol ^ % T ;i/ ^ L, ^ (7)

ab initio MO

#^+7 <b^6o <mfb

LTjoO,

#&cfU&^Z62T(±gcTV'&V\) #Lig(D^8000

Photo-induced polymerization in liquid sulfur studied by an ab initio molecular-dynamics 
simulation
S. Munejiri (Hiroshima University)

abinitioMD:t#&if-oto mma

%(:#%LTv^o

tadpole^c%L/:o
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A survival of the polyanions in liquid alloys 
Y. Senda (Kanazawa University)

7;i/* V Pb/#m(Zintl)&#L,

C(7)Zintl#im(±#Wcrt1%#$fLTV^2^^##J$fL 

TV'6o initio :t#(0$^, Zintl#

7A/# V d'6 Pb^ommmt!%^fL^o Zintl 2(0

m###CZ6^#x.6^TV^6o

Structure of liquid phosphorus: Constant-pressure first-principles molecular dynamics
simulations
T. Morishita (RIKEN)

E^MmiCtiParrmello-Rharnan

4* > Nose-Hoover CO 1 ]) X 1\ X jjj V 'Tv'^o iR)B:'C t) nSjam.'C t) tti

Integrating Computer Algebra Software into Research and Teaching 
P. Abbott (University of Western Australia)

Mathematica 5: V Vc ^Sfj(W 6g^o inter-process communication tool t LX

k^ ft/j Mathematica hQ #i5\ Physical Rev. t Mathematica

X) Notebook% accept i"& «£ 1 H^oTio & 0 ;£ FORTRAN <0 code £* (i < X tXX'^ &0 

Notebook interface (i Wffl & 7° 7 -tf > t — '> a > 7 — )I/XX>£0 Mathematica Xi'Ll

FFTW, FFTs, and Portability as a Path to Performance 
S. G. Johnson (MIT, Cambridge)

, FFTW self-optimizing FFT library FFTW (±

"generator", "planner" % Cf "executot" t h 3 o CO components L #15% X Li X t 'h 0
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planner V XA < fL6<%"C\ FFTW O

9 C^cTv^o

LyX: Open-Source Document-Processor
A. Rae (The LyX Team)

WYSIWYM(What You See Is What You Mean)? X 7°C0;f - 7°> V ~X 7 h 7°n-t

77U7%^(OZi&righttoleftm5CW 

j5LTV'6h#cTV^o LyX(D#m^%Ccv^"C^C#^#fTt6c-CV^7)L 7 7/<- 

o 6o tz0 plfflii http//www.lyx.org/#B°o

Cost-Effective Clustering
S. Gottheb (Indiana University)

Beowulf clusters (i Hf K7>7°7 y h 7 * “A t LXJu ( J; -) !C^o/:(

http//www.beowulf.org #M=)o 7 X h/^7^“"77X single node CO floating point speed

b message passing performance ?Vs'y 7 X X& > message size C# LTili"^ & band width

^XTAm:t^jsU6iELV'm^^LT(d:, ©Pick the right 

CPU(Itanium 7"9 i~ C#x5 Z 9 C^6o Celeron ti 66MHz FSB C REte £ & o Athlon (i

+55'^/'?7 "77X$-#"i"6)^ ©Pick the right Memory(§^}'(/)M@C'a'-ft"Ci#^R© 6#o

Rambus o PC 100, PC133 #© ©Pick the right Mother Boards ©Pick

the right Network and Software(FastEthernet ^SS'^sEft] £ tl&o Myrinet, Giganet Gigabit 

Ethernet, Quadrics QSNET, Dolphin/Scali#6 6)o Single node performance CM

L X (iJ^lT 7)iS o "It is easy to waste a lot of memory on poor system"

Software Engineering for High Performance Clusters 
D. Abramson (Monash University)

16 nodes CO Turbo-linux cluster system ^ 6(##(j:

http://www.globus.org/applications/nimrod^F# Bp.)n Nimrod/G ii web X 0 ?"? XU — FETIbo 

shared-memory parallel programming C (iSr L X ? 7 b'X'do & OpenMP(## (i

http://www.0penmp.0rg/#R8) ^ V ^ /E) o

OS performance issues in clustering
T. Needham (Microsoft Research One)

NCSA(The National Center for Supercomputing Applications)C$5 if h Windows b Linux
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h Alliance Cluster UHIli- h^Q Origin2000(SGI) CO yXfAT\ 152Compute Nodee, 

304CPUs frbtz&o OS (i RedHat Linux t NT4.0(win2000 h tp)o OS LT(i

Latency i)*MM~C$b 0 > •€'0|NT cluster usage (i Large Long Job t C0^o Alliance (i 

2TFlops cluster(512 dual Pentium HI 7 7°X 7“ K"f" Itanium(at 3.2GFlops peek)

Terascale Computing System at the Pittsburgh Supercomputing Center 

R. Roskies (Pittsburgh Supercomputing Center)

682 Compaq Nodes 1 4 Compaq a -processors, 2.7TB 7 V — 3o

256 processors ^iAAnL 2001 (D^

WEro(Cosmology):Billion particle simulation0 300 77^6# 7) volume 7) dark matter^###m) 

TTnlULC 120,000CPU hours -EiEo ©QCDo (3)Turbulent rotation:^!! Uio O<h 

1x7 ©Ip HslbCu-Ni Alloys LSMS(Locally Self-consistent Multi scattering Method), Terascale 

application of LSMS 7>17lJ 2700atoms Protein folding— ;j #7)gf#(256processors 2 * 71)#

Supercomputing Clusters: Evolution or Revolution?
G. Lindahl (High Performance Technologies, Inc.)

K7)-7 7 7(Z/\- K7^7-7)7X bTt:U^^7 7 f LT, b

^ h o ##7)## t It, 7 7X 7 — Slfti Evolution x Flexibility if Revolution t. V* x. h 0 # 

^j7) Revolution (Dfz&6lZ (iA Parallel Programming Tools "77) 6 SMS(Scalable Modehng 

System , http://www-ad.fsl.noaa.gOv/ac/sms.html#P.p )<D Z 9 ^ 7 7 KiT^/'v-T'J 7 X

Computer simulation of simple and complex atomistic fluids by nonequilibrium molecular 
dynamics techniques
B. D. Tbdd (Swinburne University of Technology)

SLLOD UZ6 NEMD 7)#t#o NEMD CZ 0 f

1~h# 6o V "7 — 7 ;l/ b 7>$!jT(i> L/z 7 KJUU/eL freely angle 7)

LJ §1 ffl V Zj#5EijiLSb7>7 < zz 7— 7 a 77)$87bo D. J. Evan, P. J. Daivis G 7) X/V— 7°0

3D Simulation for Falling Papers 
Takayuki Aoki (Tbkyo Institute of Technology)

IDO(Interpolated Differential Operator) #t>#7)#T" 7<zz_7 —7a7o
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The determination of the Structure of / -Almina from First Principle Calculations using the 
SIESTA Code
G. Paglia (Curtin University of Technology)

r i i-(Ai2o3)i±#4 co'ft® X f) 1*69 0

f(O*1:6am*t:6gV

7 -ai a i tmsM kit o t„ nitti/ <» x-xrd t

fflV>rlfoZ^c 60oy.±co=Ttg14ro*4t#S*^>7"7 h L,

First-principles Study on Transition-metal perovskites: Lattice, Orbit and Magetism 
Z. Fang (JRCAT)

»i\ flit, Xkf>r=1<TD*77'U > j'V56v>@S**E-fb!Bci$$zHMS'lt*4-#E LTIto

Tv>^,0 ^niii, if SC #iS* ‘fc^jSiSekSSMeictiit-BDiSfcx kf ></)* 7 -f') y>?n 

t##ltzc tt#t;<toxt#btit:zliumsti>sttwc-ifcts;tvt, 

ij'^tZo itz, M#@£ boiSSSigEfmtct, ito L,

Friction and complex dynamics at solid surfaces
K. Kawaguchi et al. (Simane University)

Frenkel-Kontorova model <7)ll£5S(rigid & Substrate S' 3^146x1 & lattice bond iz M.&'t' o 27 

(7) lattice W<7) atomistic interaction -2>o )!’ Z 1), —-XtE^7) two-chain model t LTffl

v>Z:(7‘V-tf>*6L)o

Congested Traffic Flow on IWo-Lane Expressways 
S. Tadaki et al. (Saga University)

Optimal Velocity(OV) model *5teL, WSHSOTMIS-#,® Lit 2 6f

T MCMOV: Coupled Map traffic flow model based on OV model)X)$§^0 ^-7 ^ 11'j

L, ffig -> 5 a

ly-->3 >1"So ilflt;t±;*S0#t-±5v>T, ilv>iSLWIroSTilroigjjD, 

a$co(ET, \mmknmmi’ l v > ^ tzM^wm $ n-B (i*S7)%$ s iiitr i±is v lw* 

affLr(,6.v>^\ $-££:, ®v8L¥$iUAo-ri±v>itftv>...)0

7)>11) $sa*ff $BT-S Tv'^7)?, t/M-fl-Tii&V'o

Asymmetric Optimal Velocity Model for Traffic Flow 
Y. Sugiyama et al. (City College of Mie)
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Efficient algorithm for TD-Schroedinger equation and TD-Kohn-Sham equation
N. Watanabe et al., (Tokyo University)

TD-Kohn-sham

v'-cmx t(/)o

Characteristic of Tidal Flushing of Animal Burrows: A Computational Study 
S. F. Heron et al. (James Cook University)

^ m#:^###^^oTV^oNavier-Stokes^#^:^^-%l:L^yXTA(FIDAP,

Fluid Dynamical Analysis Package)£V'TWrtfx^'il^otz0 71/ ^ LTU burrow

Simulations of Confines Polymer Melts at Constant Chemical Potential 
A. Czezowski et al., (University College Australian Defence Force Accademy)

C ^ C Z ^ i'C^^'T > '> 7 7V IE(Isotention Ensemble)'/£ V

# t V v —ct^R >yt 71/£ Z to/h°T y '> -V 71/£#4- L tzQ y y 771/

^I^^Tyy77i/

13.2.4 m\m&-4

#T*^, mm&gm, #:mi#^APS March Meeting 2001 ^:#DL,

,b <!: W:, C(7)^g(7)##(7)g6[q](7)#K^fo/:o

^ tz, $ ffl l^/6?. National Institute of Standards and Technology (NIST) £r t)j R L,

h R IL 7' 7V — 7°'C\ -f (7)# M. Kikuchi(Osaka Univ.), S. Yukawa(Tokyo Univ.)o ^
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BfHBfc ! 1. APS March Meeting 2001 (?iT\ Bl#^ ^B)

Washington State Convention Center (/jv|ll Seattle Tfi")

! 2.National Institute of Standards and Technology(NIST) (Bt#\ $B)

Washington, D.C., U.S.A.

B## : B%^#, $:BI&

m #:

1. APS March Meeting 2001 (#T\ ##, Bl#, *B)

APS iW ^$7S ^If "division” L T V' & 0 iS L T’’Polymer

Division^tvi/H >7^2-3, ^V^L3'3(7)g|5m'CN^(:1ft'ft/:o

7^V^7"C(±i@5

(V7l'-7TV7;[/)

(7)##C f ^ A V - Tv^ 6 ^g C/:o

APS meeting (ii# PL ^ 'x:# $ ^ h 0 ## 2

(7)^ LT#0l:m-3/:^:$"e^/6o

mmmtvmm, tmm

A5-1 i Doros Theodorou, University of Patras and ICE/HT-FORTH, Greece 
"Hierarchical modeling of rheological and adhesion properties of polymers"

h# rx-<>yj
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Z/tyHl&cXo 7h<XTYv^^y<zLlx-ya

^^>T^;i/a-e—###(7)^ < zL y-y a 7°n t: Ixy^v 7 <

^;i/a^^T9 #m#im^y <^.y- I' LTw&o

A5-4 ! Sanat Kumar, Penn State University 
"Gelation in Physically Associating Polymer Solutions"

#^;WW';%,T-c v ^7-^ < zz. y—y g y^ c<D

;^3y-yay%^%Z0^,

CIS-12 ! Daniel Duque and Michael Shick, University of Washington 
"Self-consistent field theory of twist grain boundaries in block copolymers"

Andelman^Matsen^%^#%^^-3"CV^o h##rcV'TSCF:t#:eifoZ:

-o/:o

CIS-15 ! Elena E. Dormidontova and Timothy P. Lodge, University of Minnesota 
"Micelle Disordering Transition in Strongly Asymmetric Diblock Copolymer Melts"

6bccfg rnrnm) (/FmmD

illlj < -t71/(7)^%UHzn"$ tlTV^0 7"□ 7 y7 n/7°U "7 — (7) strong segregation

bcc &c

%/0^^m;ij<-b;i/^<DW^ODT Z ^<Df%mU:±#7nT

^-3^0 Z:^ SCF

cTv^7'a v ^ 3d; V-h;i/

X.6Z ^ ^:jo#v^LZ:o
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C19-4 ! Jason Benkoski, Glenn Fredrickson, Edward Kramer, UCSB
"The effects of composition drift on random copolymer reinforcement of polymer-polymer 
interfaces"

PS (h PVP<7)U-A-ePS-PVP7>yA3^V"7-^y> bX 

#12 [W] y ;l/ “ 7° (Washiyama-Kramer) 12 Z *9 v 7"n y 7 u ’J v — £ ft] V>

SUSI-COGNAC(DX

- < 7 ?"(%## J: ^ 6 0%#%^ 1) o Kramer ^12 y ya v ^ d: 7 7 fA ya y ^ <7)

efdcient ^<7)ya-hy'eyL/>KLTt3df'9'7-^y'7l2^c'CL^

(DW&tZ'DtZo tz&As' 2. flit segregation ^0^V^12[Mo fz^Q^>h b&b>tZ&0

D40-137 ! Hans Fraaije, Agur Sevink and Andrei Zvelindovsky, University of Leiden 
"Four-Colour Mesoscale Morphologies in External Fields"

yny^A^f/f b;i/^#^ 19,7'o y ^ SCF "T#

u Tzm^k *wa o mm 7<£ b tf c vm RXtm m'(.ui^7tnv' 12iM3f

ItV^o Bayreuth ~j\CO Robert Magerle b X V 7^: £tlZ> b<DZL b0 2. tl

a^m-exT 7 v yi±m#j±(7)

artifact fzb\/^'o'X\i^h^: 'I'^Z'hh 0

L18-3 ! Christoph Wutz, Maurice Brookhart, Martha Tanner and Edward Samulski, 
University of North Carolina at Chapel Hill
“WHERE ARE THE CHAIN ENDS IN SEMICRYSTALLINE POLYETHYLENE?”

V lx 7 7 ;i/ b LT#6fu^^-#^,7 7 7#i^l2 #<0 8 63^95

^(7) t) ^ 12#%f 62H-NMR ±g|5^(7)@ 12v^6 <b

^ fL/:^ y;!/- y^^ 12#% L v^y v ^ ^ ±9# LT

V^o

Q18-14 ! Hiroya Kodama and Takashi Honda, JCII; Ibshihiro Kawakatsu and Masao Doi, 
Nagoya University
"Numerical Study of Amorphous Layers in Semicrystalline Polymers"

§ G#### b 2 JL lx — '> 3 y b^'tzifam — #B0 7 7 $oim#

^ Z 7 - f <b L/j^T v >yii%^yy^6o;i/-^
7*V y v, T-;l/, Tennessee
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Philhps#^WL^tcT< t^-oto Ix-i/a 9

W2 : REACTIVE COMPATIBILIZATION IN BLENDS

Tv Vc#M'C^>RE'OilIro^'Sl^^yn ^^'b^o/cSi /j J: n Thh0

W2-1 ! Donald Paul, University of Texas at Austin
"Super Tough Engineering Thermoplastic Blends by Reactive Compatibilization"

To#^o ^ ^ 3'A^#mTKS

L,yav^^y7 7h#iE^^6M5#(D#mi:m^V'6fLTV^o ^VT< K^3'A(D

W2-2 I Ben O’Shaughnessy, Columbia University 
"Polymer Reactions at Interfaces"

om&LTV'&o

^77 hKE4:Z6Zipping#^m%o

W2-3 I Timothy Lodge, University of Minnesota
"What Controls the Kinetics of Reactive Polymer Compatibilization?"

b LTfflv>£>fi£7"n 7 9 3v v-ii, b l ’kJHt'tZ Z

«b 6 (DT#mTK5 LTya 7 ^ 3 V -7- ^ ^ 6^ LT#v' 6 fi&

C a ^#v\ 1t ^ T tm&T?# 2 fit & <% Z 0 #mT(7)K5ig^(iigvc

W2-4 I Jin Kon Kim
"Morphological Change and Interfacial Tbnsion Mesurement of Reactive Blend"

PS ^ PMMA Tl/> K^T(7)K5#f8Y#fkm^#^#^o 2^:M6Tm%T

#6^LTv^o ^t, +8^km^%f6^vy'f;i/Tix7^i/-haps^(7)#m^e

Neumann Triangle yiTil/E L, ?Sf i^J<?)#W^<7)f/rLtiT#@#t t'fET't'& Z b £ W§ L 

to
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W2-5 ! Hideko T. Oyama, Tbkyo Institute of Technology
"Coupling Kinetics of Functionalized Chains at the Immiscible Polymer Polymer Interface"

T^#Lxps-c#mo

A5-2 ! JUAN J. DE PABLO, University of Winsconsin
"Molecular Simulation of Nanoscale System with Application to Nanopatteming"

T, LT, FEM «b MD «b"C^

tm&WU mrnLTv^o FEM (?)

ABvyo v^^V-7

Ut& a, i/V>7

A5-3 ! MARK STEVENS, Sandia National Laborarotires 
"Interfacial fracture in polymer adhesives"

^LTV^O

C19-2 : COSTANTINO CRETON, Laboratoire PCSM-EPCI 
"Block copolymers as soft adhesives"

h V 7o v ^ - ^V-7- v7ix>-%7y >) (xf-i/y - V o'-?-)

h V 7o v ^ j: t) V -7°##^[6]±76o -E"(7)7

^ LX, %7 l/> - -7 h V v h V 7o v 7 ^#^76 7-71x7^:^^ K7 ^

C(7) v7^>j&^#^Le76C^-e.
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E18-13 ! JOHN HAMILTON, Sandia National Laboratory, Livermore 
"Grain Boundary Dislocations and Sliding"

Tv^o

G4-1 ! MASAO DOI, Nagoya University
"Modeling of Polymer Entanglement -Dual Slip Link Model"

±#7^^. 1C Z constraint release CO^ CO^XMfr b ^ C. ^

# h #i&(7)#;m(Mead, Larson and Doi)(0#^ t > Slip link model 1C X h — il|C9 '> C -x 1/

-V3>1:Z61/^D lx Uzi. -o

G4-3 ! DAVID MORSE, University of Minnesota 
"Viscoelasticity of Solutions of Semiflexible Rods"

Flexible &6##KLp t c/CJi- v

fz i> CO b LT> Semi-flexible rods h 0 %1l!7)|l55HFlC(i^ #Xr ^ Lp C01M&$> 'C>7),'C\ 

Semi-flexible rods &@gm%[ClE L ( #9 5EiltC& £0 btlbCD^^’MbJ £:S+S L>

i~ ^S^^LTvVjo

N19-4 ! DMITRY BEDROV, Department of Materials Sci.& Eng., Univ. of Utah 
"Sampling of Conformational Properties of Polybutadiene Metals. How Much Does the 
Parallel Tempering Help?"

Polybutadiene 3r#&!C LT\ Parallel Temparturing(PT) MD '> C j- lx — '> 3 7

j: 9 1: PT 2 ^ mv##%T v 7T4#

^6v4iMPP#:t#:#^(7)m^(DL#$^^, PTli^

l:#3%-C^6^:^LTV^o 

N19-5 ! SHYAMAL NATH, Molecular Simulatgions Inc.
"Study of Phase equilibria of Petrochemical Fluids using Gibbs Ensemble Monte Carlo 
Methods"
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MSI NERD E 7 ^ (n-alkane, branched alkane)(0 2 JSE'M

HoV't, MC (Gibbs ^ jl lx— > 3 > ^I^T — 9 b *o

Z <##LTV^cae^LTv^o

N19-8 ! D.BADOLF, Department of Physics and Astronomy, Universito fo Leeds 
"Computer Simulation of Dendrimers and Hyper-branched Polymers"

Dendrimer ^ Hyper-branched Polymer yOl/ £ V'XN (C Z 6

MD '> ^ jl U — '> a s'frb'fc&fz b V' -? o Zjo Dendrimer <7) Generation

numer <b 7 hi" 6#"C\ Dendrimer f£\^C07°n 7 7^^ tf —

N19-10 ! DEAN WALDOW, Pacific Lutheran University
"Monte Carlo Simulations of a Polymer Blend Modified by Copolymers of Varying Monomer 
Composition and Copolymer Structure"

A/B/AB (7"n'7f, Multi-CanonicalMCl:Z

^(DMC Multi-CanonicalMC

Beowulf

LTV^o

N19-13 ! B.E.EICHINGER, Molecular Simulations Inc.
"The Volume dependence of Cohesive Energy for Nonpolar to Polar Molecules from Molecular 
Dynamics"

E(V)(i,

&>ho COMPASS MD v \ jl E —'> 3 >IZ£ 0 > Benzene b n-Hexae (OliOi

E(V)(D##^^/:o Density Law

#"C*/5o

V19-3 : GERHARD GOLDBECK-WOOD, Molecular Simulations Ltd.
"Surface Structure of Polystyrenes: Comparison of Lattice Chain Simulations and Scanning 
Probe Microscopy"

7^;i/77;%#o^fT(;L Rgl21TC(±, 7t;ky7X

b*CD£ 7 Scanning Microscopy C j: 0
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-'> 3 y (iSl^a^: £ X < WMi" 6^ fl/j t (D#T* & 0

Y18-2 ! MICHAEL BOCKSTALLER, Dept. Materials Science and Engineering, M.I.T. 
"Metallo-Dielectric Photonic Crystals Based on Self-Assembled Diblock Copolymers"

ynvf . SAXS^TEMC;^V)^:#6g%^t>fiTV'6o

L/0' Lx abi *9 S-PB&L> it & v ^ 0

C2"C(±x i#5^Y-#i#(7)#^^X<r-;l/^l00nm 

^2.5nm#J^Lx ^^0/b$v#C#gLT, A# (An)

<%&x yav^diV-7-(:#AL/:o t^^x 3^V-7-(7)#

L## LTv^o

X18-9 ! SANDRA BARSKY, Lawrence Berkeley National Lab, and Univ. of California at 
Berkeley, MARK ROBBINS, Johnes Hopkins University
"Moleculer dynamics study of sbp at the interface between immiscible polymers"

MD bead-spring ^701/%"#^

(FENE, LJ)> ^ V T — ^ $-^"#"(7) Lx MM* repulsive force f 0

Theoiy (±#m-C(Dsbp ^A#JLMLTV^L(7)^^#/:o

^r-7- K !

Structure and Dyanmics, Adhesion and Thin Film, Materials Theory and Computation for 

Industrial Problems, Computer Simulation, Surface Structure and Molecuar Orientation, 

Optical Properties

2.National Institute of Standards and Technology (NIST) (BEItfWx ^EB)

:

@ 6'^J'C Dr. Charles C. Han ^Efrfpj Lfc0 NIST tr(i Polymer Division 5: "BB'Lx t.CO'T
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NISTT^l at###

l)Dr. Eric J. Amis, Chief, Polymer Div.

NIST Uti 8 o<7) Laboratory 7p'<t) 0 ^ <D—'Z>'V‘& 6 Material science and engineering

ol$ H U ii Ceramics, Materials Reliability, Polyrtiers, Metallurgy, Center for Neutron 

Research, CTCMS <0 6 o# Division 6 o "? t" - v ^ 6 C h ^fit

'BStitliS/v'C, Combichem, Dewetting, Polyelectrolyte, Crystalization #(D 

& w 11V' t o

NIST A — A ^ — i/#B8 : http://www.nist.gov/

2)Dr. F. W. Starr

Filled Polymers and Composite UflU't %> ^ APS (fL' L tz T 'i 7 iJ "J is 3 y £rtr

o to It##'> ; JL ly — '> a > *rV'X nano-particle iE®i/ltl"T5,<7)SI(7)tpW h thin film &C jo

It 6

3)Dr. E. F. Begley(?), Ceramics Division

MatML HTML <Tag>^r

iEIE1"6ttSo 0^ working group ##® L

Tl^o

MatML A — A ^ — y #M ; http://www.ceramics.nist.gov/matml/matml.htm

4) Dr. J. A. Warren, Deputy Director, CTCMS, Metallurgy Div.

CTCMS ;P — A ^ — 'y#B8 : http://www.ctcms.nist.gov/

5)Dr. S. A. Danger, Information Technology Laboratory

Object-Oriented Finite Element Analysis of Real Material Microstructures(OOF)T) &

Mt y - 6: 6 o ^#1:(tC-H-,Python

V'6fiTV'6oDr.M.Y.M. Chiang <D -7l: Z6, OOF L, ABAQUS

T FEM :f#f 6 ^ flt:(ABAQUS 6)o f ^

>n- KoT#^

OOF A —v#08 : http://www.ctcms.nist.gov/~langer/oofi
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6) Lecture Prof. Doi

zh#7°n 'Jx. X h CDfta'fr^ 7)|p^i\ X— < > X'(Multi scale modeling)
■OV'T^J Ihr (D##o 40 ^ ^rilX-TV Vj0 Multi scale modeling

7) Dr. Wu, Gr. Leader, Characterization and Measurement, Polymer Div.

(7) Lithograph X* v i/ a >(?)

8) Dr. A. Karim, Gr. Leader, Multivariant Measurement Methods, Polymer Div.

Combinatorial Chemistry tCfHi- h t 7) jBl#o #1# ^(C

9) General Research Talk with Prof. Doi

i:#fjc}§ t <07*4 X ij 7 v a 7 6 7 >/<—0 , fiJF3u#n^\ fVX^yys^^
^/:o

• phase separation (Dffc

• viscoelastic polymer clay solution
PEO(Mw=lX10G)l-5% + Laponite3%+7K^-C\ 3^7C^#(7)

YV 1/^)4# btlfZo Laponite (i 300 A Diameter, 20 A thickness Y> Clay "Tab 0 > ^<M7)1E 
#hCZ6 36 & # J:#;l % o

• Lattice Boltzman and DPD OHS
10) Dr. C. C. Han, Gr. Leader, Multiphase Materials, Polymer Div.

9) 1iS&E L"C> C. C. Han <DY)]/ — ~7°(D Multiphase £: ^'L't L> f7X^7 7 
v a o/:o

• Polyolefin project 
Dr. F. R. Phelan, Jr.
^vdf-i/3 

V>^(7)2D *X^-7^

FiDAP

v^o Fovyi/vhco^d'X^,

ma LTV^o PB/PI(55/45)(7)#t#:#J^^^o X^X^-(?)^ LT Dow, PPG, Visteon, 

Exxon, Goodyear o/c0
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Dr. C. C. Han

Polyolefin project 'f 'y V x. 9's a y$L]o

■CV^(7)^^^t)^^L/:V'(!:#£TV^o 1st. step b LT#cb7Cx 2nd. step t LT Kn 

7 7° 1/ 7 h (D^LWLJt (Doi-Ota theory)^#!© LtLV'q ^"(0# particle LX —.A b > Lx Iphh

fU:^V'T&##L/:v\) fLTx #$mt:(±OOFb(Dim#^#x-Cv^o 

Dr. Someone

X X n-tr >MS'LSyn £ fl/c Statistical Copolymer £*t'tL 7" L >

"Statistical"^^ W(EXACT)(7)

PEH(Ethylene/Hexene) b PBH(Ethylene/Butene) t <T> 7" L 7 K^tH- ^ ffl V't , 

Combichem ^mV\ T V '6 ^

11) Dr. M. Y. M. Chiang, Research Engineer, Polymer Div. #

PS/PB OOF - ABAQUS 6^611/7 t n

12) Dr. K. B. Migler, Multivariant Measurement Methods, Polymer Div.

Processing#^ sharkskin CKIt6#i&(D#%$^(7)^^bT<X*7i/3 7o

shark skin mO"C# Stick-Shp b # /zdL ^77^T7-T^7X'

13) Dr. C. C. Han

f--7^diVt!x7^XLLx ?^bLTx 2001#6^C^

1 X^^x NISTC#%#eaLx ±#7°Di/^X 7°7 7

NIST

%T—^x

^@(7)^x 7°D^j:XH;ij(Dma^m#^Lx NISTm'J(D^[]^Dr.C.C.Hanbt6o
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2.1WG1 (fflm-fb MD)

UjB*^ 1^3 ii*??-

(it)

W#6lft ii£S. l£B];S-tiL BiW&S.

2.1.11± Oblz

wgi <^x(i)&mt»^-mt>^>-yy cognac
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V>ri±. B 66): ft &left- It t;#® &fiflft-tt';i-. -> 5 a P--> a >7;i/=f'j XAm 

ilUfiraftttft-ltoqixy y > COGNAC coM^tEfflUM IT, * 
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r>->7^HI5lz±3V'r, »*#£, aOV 7 $J$IF 4 S$lft -68Kft ftft > A 7 ft 4 f# -£ 
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S S-T-iSSt#<0 7ft n y - ii |±, ,ft ^ -*• v > ii g Hft6 tt# (2 ft Bt Pol colltD ZZ'ir ^ 4 & & 
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2.i.2

2.1.2.1 COGNAC

(l) ««

$7—3-yxx;i^-ycjov>r, y v?ia-> 5 u--> a >rc>—SISi-gH. ZfLfflttjo<t

<r>mV>tMD i>y y COGNAC «l*4ffotV>S„
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(3) '-nsr-cDWimm (silk^mis)

(a) w*

311% <0 -> UI/-/3 yf-> , #t:a'T(0 7-TT7TT-t:MTBATl7''-T

ats»^, a t:%v\ imi-r-ftfmm-**). gul 7

7 6^u@er*6o tb-c, ffiTTf-wr-Tf-

7 T 7 - * £ £ * w *" >J ■? - fcf;i/ ? - WM& £ it* r # £o *¥$!± B **£

-S-fimSr £: T Vv-^tvy-nmam&tzo 5TT7-Tf-?T7-4-se;$

tJ7 + -V; h t LTg¥6-j£ i<0<7)--OTibB mo!7 7 -f JKOT-X £7'0 7 h 7 * 

-AiTEABA, •eti*Rfl-iL<7>f*)$j|lf4<!: LT7"7 7

n >/<- i-tb 7 v>%-9 ^ G t:i85nt"<#$§-&'!##6

iff ?, d3 J: [f-T t — 7^## (C##,T ^ B V L — •> a TJLt*— 9 ^< —

xcojlS& ir'T-*-Bo -ft-bcoHSi:oi>t(iTEB*S-g-Bf%9r<t KHffl 4-f* to 6M 

%£itto, «TT)tcoV V -X^?@LTV'-Bo 4-T$l±, Wrait COGNACS 

Wffli.BS-IdU tV'TB "SILK" i/!-fV77?'J7KMU 7"? 7 I

7t-iJifJ: d PdHEUttfflT-S B J: o K L/r

(b) SILK ##

4-¥$o 7^ 7>X7 >) -f M:#IU; SILK to«t££f|}S't B0 SILK cofrttffi fc L 

r, IS-S-dsX TUMI-S-Tt> -> 1- II-CO^O 7 - x7)sEj$5 ft/.: UDF tktlEiEcofl-T 

MWE-Bc^-cg-Bo A^a-eigAnf6M&ez

t-e, #7ef cm?^^eirnimf Bo L/za'Ti:cw-rue*co*m»fg@t 

Bca»i$mtBo i/:, s<i$iBSfiB<h#x.BfLB5m7ov>Ti±> -ero 

t>7"l- h t Lrarxip^ssr^ffl® lti'Bo

•ESlEtoTT*"1) -7- (it-ff’/KTIA (LIT UA) U'Oi'ixiV-#- F) £

{T&TBMS

•Fork COT 7 h7-7 h UDF COT— 9 X 1, 53'T»53'® £j7'7®f!.ttc053'T4-f/M+

bms

•itE. &BV'l±9*Sji>B%B7'n 7 7 7T'J 7-£{1ns£tBMSc 

■7>fA3-f'j7 B MS
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siLK zo#

-oT^v^f 60

(4):t##ij

(a)#^ 

i. (ZC^t:

nCB(4.alkyl4'.

cyanobiphenyl)\tX<D —$\\ X\ #t§, 14CO n(1UJSltOH $ )##14 IZ'D^'XhZ J|, < fl^

6fLTv^o f(7)##:14(±^C@#$fL-CV^v\o

C, Gay.Berne(GB)^f>i/T;l/^^V^i/<^l/'-v3>CZ0,

#6#v4:-3V^-c(d:Z<m#$tLTv^o ^26^,

nCBM4:#LTGB-LJ/\4 7V 7

-V 7 - ^##14^#^6 C ^ (:^6o

ii. ^T^Vjo Z

nCB 54"?* £ ISPJulL & □55jv(4-methyl-4’-cyanobiphenyl SfS) t 7 U X y 771/ & §|$:5b(7 JV ^r

7L/4rvy;i/^^(UA)(Zm

t (Dh L/:(g] 2.1.2.1-l)o 

NEC—*(3)—<\^}>—'°nH2n+1

0 2.1.2.1-1 nCB tOdH-fSiS-fc l CfGB-LJ /'d1 7-V -j K

CB-CB Fb1<0*"t GB .ff>y + Jl'(2.1.2.1-l)5t-(2.1.2.14)jS;T', CB-UA M

<Oddx >-> + ;M±ftFJ#:-3*MtO GB f t > > -t- Jlz T , UA-UA M '7,.+; f 

Leonard-Jones(LJ)* T- > > V ;U(OPLS *"f- > y f &)?#% L /d„CB-CB Jd X 6" CB-UA 

UitLTti, FIR#: to# KM LXW-i^itLtz OPLS *" f- > -> -r ;u i GB -K t >^ ;HC 7 

■< 7 h L & 7) £ 41 v' tz 3)0
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(2.1.2.1-1)[/(u,Uy,!},.)= 4f(u,-,Uy,

cr(u,,u/,r)=(T(

( \ 12 r > 6
X cr„

Ju-vfa’Vj’ttthvoj U--o-(u,.,u7.,f..)+cro;

1 | fe •»,)-fe-My))2
21 1+ *(«,■“,•) l-^(u,-u7)

r(ui,uy4)=f0[I-/2(«i-'i,)2l'" %' [(fe •"/)+fc • , (k •»,)-fe- •
2 1 l + /(u,u;) !-/(«/•»,)

X =
{aelcjsf -\

x -

(2.1.2.1-2)

(2.1.2.1-3)

(2.1.2.1-4)

A A X:\ u b/K 4:1b e {'X'bside-by-side SEfiu end-to-end IB®

a(lrange/<7^—

SCBef 256#^#i-6NPT-MD#t#e^To^o AZ:

Aff^lr/L^r^ V \ Berendsen <Z)/k— X;0 y A0 U y y"f;fe ,F1 Vfz.D 9#ft]MX-l~i 5fs X\ ^F

itrb 6 ^ X*Wt- i y y fA y fbSF1 2.

iii.

TX-<y —b^r

md tb^^rfro^o y—y #^fg(i)^^6y-—y—#(o)

y-—^2.1.2.1-1

4)^

2.1.2.1-1 GB^TX^T/w^y-y^^###^^, #^gg#
Potential a s

A
a e
A

a e/ a s £ e/ £ s T(I)
K

®
i P2(I) T(O)

K
p(O)
g/cm3

Pz(O) d
A

GBl 3.607 14.551 4.03 8.70 395 0.96 0.10 390 1.15 0.88 20.2
GB2 4.455 14.551 3.27 8.70 400 0.95 0.10 395 0.91 0.83 18.7
GB3 4.811 14.551 3.02 8.70 415 0.74 0.08 410 0.84 0.90 17.3

1) G. La Penna, D. Catalano and C. A. Veracini, J. Chem. Phys., 105, 7097(1996).
2) M. R. Wilson, J. Chem. Phys., 107, 8654(1997).
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i7>w, jyj:oiEE^7=>irj:t^<T*t)*8: < cnmsetwtrssto-tt*

WoKf4(sample3)^\ li(«H*All£MfiA7 7 y Z%m LX1'6 ©(Aft t, 10#%#!: 

@W5>tt*it^KS(sample2)rit1 SEAmiS^**^ Atoir@eiAii6<o)!SAEei 

gSA-CUr 7ff^#< *2.fc©i®*5jx5o 7«7 5 Icy

7 ycoJTAtt, ffiWAteroS AF.BRSIC J; oTEilAhS r i: ;)$ AA5„ Sk±<DZ kfrb&ft 

(S-6-B#) ?, AeSAAroSA^SMA'SntfyX yroSA^Wirs r 

t (it,6roa«) tsr#B?#5t#A64i6.

2.1.2.1*2 ®iSAtt®ttBi:7 7 7*A©Mffi

ffiWASB
e

5MEE
A

7/ 7*A
A

sample 1 0 - - 52
sample2 10 regular 113 49
sampled 15 regular 78 61
sample4 15 random random 47

1) Its], W#P, BA, if, #*, ±#, RAtf^flS* 49(3),582(2000)
2) Its], ##, ts*. if, re*, ±#, 49(8),2037(2000)
3) Its], ##, @A, if, m*, ±#, S 14 BAT-a 5 3. !/--> g y|f!6Slto$E 
81(2001)
4) #emm, ” EAt-wfe®,” #s;mis(i993)
5) K. Shirayama, S. Kita, H. Watabe, Die Macro. Chemie, 151,97(1972)

(c)*jWK 

i . ItCfctc

fpmtl KPoly (Ethylene Oxide) : PKO)!t2 AitillllJR A 7 SlWHt L

xmwztixi'zmm—pffcT>„ cm 9*mmm<7)m%e#i*i±ticTf/P7 7x

tlcjolf57*ye’SiliiR-l?-LTV'5 ±:#A7ilTj3 0, IW'Ai 7-A a A (DR# 

i'7W?E^)TfcnTV'50

8* ft y Af7 7,7*y<7@j!ffW^*®iAt *yfsi#®7 * —x'Airov'-r)mi.5f#-5 a

6 (C, iSBtttffi iDPEOlCLilS* ®»n L A 5S (OMD A 5 A-A 3 A*ff & A, ®*)t, PEO 

roliB-SA&tt-fDSlcoV'Tf&rJ-LTirfA 4*¥$, #7*A?A6rt*A|c#m v,
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(2.1.2.1-5)

X X --[R/w - R/'W]. [rm - mm
(2.1.2.1-6)

Deoil —
6t(Nu + N\) i j

(1$^:^-1) , Ri(t)(j:#^Jt^^(t6i#g

l) O. Borodin and G. D. Smith, Macromolecules 33, 2273 (2000)

i. (±CA^

^ lx—i/3 y(D^^(D#r###^#§rM#Lyho

ii. ;t##&

® ^ f KK####:f4= 3)
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©SDSSIWS'kV y->-? /kj£

A@rlcjolf6*eftfV y HA0|S^<fA(r)i L 1t 

#■§■, MD ro-ky'y y h (#:f) b icdt^y-y^/Hc 2.1.2.1-7 5 ft,

Ubmf*»Dx.5„

UsMF(r) = z ab <b A<r) (2.1.2.1-7)

:;-c, zabli-trif ^ y h A-BMroftzi'Fffl5y-^-e. z/<?y

— 5. rrojti$*Sr4-%.r MD -y ; ^ y—y a y*ff 9 Z irlkj; D, {Am/iy

yiWI+S?#6,ii5#W#iSroiS$5M;£W»'t-6 

^ffro«iS*®8#fflro-y5 .=.

©■trWy|-g#ifi*tyT*/inS

S$Sa5>&fi3V'7tViSSSSJ: 9, -ky ® y h#ro*-e*< , fi*®-ky"y y hcoSW

sa»*s*6i;iisai*5. MD -y i = y-y 3 y|kfl?ly

S*aiRte> z©V*bwe»-e*»feii5*5>-FE<fro n #lotW y b ro$8E * „(r)

Ik J; b yT*/ko&lk j: 19 Jiike-SrfiKSd-yrTV^ „¥li*Sry.Tlk7Fi"„

Step 1. n=l (5f5i$) W-ky'y y h

SLSIkJ; Lit, SSrlkjb-ltd-try'y y h tolyfeOT* i(r)S\ TOJWbSroSSS:

Step 2.

ID=n CD-kyV y MS r lk#^f 6 £ #, n+1 y r+Z ±lk#6i"5„

::ti z i=b,fc/-fLbiiVEe-s-fi^Messifietoigiiiiae-f-s.aEikj: ■? 1 z i=b

Sr*7ki"Z ¥iS)®l+S<y$S$j; 4>n+i(r+Z)lkS^V'T Z 5.

®xy #'-Kg###*#

0 2.1.2.1-6(a)lk7F-f-#|kiiS-<79Slfit##:f4:Tlj:13.^ y b -k/k^^KZkim® 11**5

K*#^@g|k^ y -y&Mry S^yWroS-gy zk>i 5 t£4 y-y£#x.3 irfrg-L

yy^tc. jE5ffiktf-#£ff 9 Z £;9»M**t\ fit,

0 2.i.2.i-6(b)roElk, $#BlkVfflk 1/2-fc/Hby x^-f LfcficBIky y — y£fc'< -
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(C j; 0 MDi/^ CL lx—i/s

iii.

®Mi7"P'7^3^!j "7 —(7) 5: 9 P

AnBmAn 1 ^7C(T)^#)#(SCF)

V¥#)M±BJj

13 2.1.2.1-6
(a) (b)
#H4= (c)

9 Z <k tcj; 0

MD ->5; zl lx — '> g y tT o 7t o 13

2.1.2.1*7 A20B40A20, %ab=1.0 <D b

i;ypy^3^ri-7—co^-fy ytx 3 y

b#m^^f-o$^^2.1.2.1-3 y

SCF #+#(D

foHfi Matsen b 4)(^ J: 5 SCFf+Si-£

MD x^ :% lx-^3 LT

Tz. o

K#a

13 2.1.2.1-8 (^¥#J#f+S^J;

A20/B20 yixy K#m(-

LT MD '> 5; zl lx— -y 3

HI 2.1.2.1-7A20B40A20 Ml^ny^n^Jj 
-^ — 07 t 7#ia

^ 2.1.2.1-3 A20B40A20 b ^ ^ P y ^ 3 1)
-7—(7)^1) y^#^#

rWj^T'^f’^fSjiS % AB *(* bridge
(SCF)

*(* bridge
(MD)

A10B20A10 1.0 0.41 0.46
A20B40A20 1.0 0.45 0.44
A40B80A40 1.0 0.41 0.41

• MD

13 2.1.2.1-8 A20/B20 7"lx>
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tifzm 2.1.2.1-9 ^ MD '>5: 

ZL lx—C/3 z/co^i-yyc/g ^

HI 2.1.2.1-9 A20/B20 zfU> K#ffi 
#3a(7)% ~j~ y ~f'y 3 y b

1) W#P6h]> tt^-, ±#IE^, 49(9), 2569 (2000)
2) #iP^w]N #$:#-, ±#iej!> 49(9), 2569 (2000)
3) W#P£Wk ±#IEJ§, S14 E5H->^ ^-'>3 yWia^lMSES pi4i
(2001)
4) M.W.Matsen,M.Schick, Macromolecules, 27(l),187 (1994)
5) H.Watanabe, Macromolecules, 28, 5006 (1995)
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2.1.2.2 y ^
(1)

^ l ^ TSSro L fz.Mft # S ^ z> & l \ #%L reversible work (DE^i-SV ^TT h ^

^fL-a,'6dS 1), $:

(2) a#<k#m

EI2.1.2.2-1 lg^i-6 72#(Dy^lx

>^-ZZ y h £ —0(7)rL- y b (ilg< Z t \z <£ *9 aK y ^ 

^L^mmfkzL-^b^#L

h2 h2 h2 h2 h2

n units n units n units n units

-ratafte^ft(/), mmit'fts&M#), ss^-mA 

W)&e#i-&. mw.ik^^-mmitrti-6.

T©i5 KfSSLfc,

0 2.1.2.2-1 tf') uymM.it 
tr/i

tf2 = Z kL (/,. r)+t/’ (0,, t)+1/’ (*,, t)] + X us fo, r)
i i<j

(2.1.2.2-1)

—-c\ i/;L(/.r), £/*(e,r) . £/,2(*r) , u:sb(r,T)imss&mi, &$%e, =.m

[/^(/,T)=-A:gTlnf(/,r) efc. (2.1.2.2-2)

126



^(DSWl,

zz-7A(D{M:#^^6±# < ^#< ^6^^Ll?^)6o

2)^ CfDzW,

^ ^ n ^mWk^T/Hc j; cT#L ^6 LI ^ V ^ ^ gg##P^±

f
exp

V

us(t,t)

kBT

J*dT J<7T exp
— x --------------
dr

u:r(r,rf
W J (2.1.2.2-3)

LLT, #-|Sf(3:>bDL'-^)(±gg#r^ r

b o IBM (^ HIi~ 6 4v^ y -? >¥ #)V h 6 o

(3)

UA^TVP-cm:bL^2: 600(DmAZ:^#(DNVT-MD#t#^m\

^#[22(13<kL^o #^(1, 300, 400, 500, 600, 700, 800K«k#^L, ASW&^IS

^#oT#t#^eo^oMD#+#-e(l,^e#(Ha^L,^%m#zK-Ty^-Y^%^oPLS

200(Dm^-*#^j:U(^^M600CH2^*^;)^#i-6##f[:MD#i-#:^ 

fT-o^o 2.1.2.2-2)ll^y#fk(D#^T-7LWkLT^6^

&!), &L)(^7(±/KTyiyY/^(7)|^#^Z ip jWt, L^6o

2. 4. I+SIp^:

mxZ:-*#(D UA v ^T# L^,^, T=300K 800K

2.1.2.2-3 im^L W'5 j; 9 K, M#(D^
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2.1.2.3 virxi y~a y—y g y
(1)*#:

yn y—y ^ zL y —y g yjnyyy VRLab (Virtual Rheology Laboratory)(±>.

XA(DlE^it(DMm&f L4cfT^"C#7co

ELyo fi11S^W^IM5)T-i-tTT!i xy

^rfelLx ^r(D#E^ff 9o

(i) yyy-ygy^vy^^^ReX

(a)W^

#(D#n&#mds y^-n y-ic# < B#f-6 z ^ < ^o6fycy6o n y^

^ Hcjo(t6z^L^'e(7)#%^zi9, m#^ef(Dy^ny-(±m^(cTm'jm^6Z9(c

L(D-e&,6(BI 2.1.2.3-l)o

^v^ia#-ey^^y-ygyi-6z^

(ci-6o C:(D#^\

El 2.1.2.3-1#V:d:^6o %oT, y 5; 3-y^—y a y^p^rii^BCT)^

(y^-ny—(cg@L-ni,

g#T(Dy ^ zz. y—y g y#j#

^joy-C, yyy-ygy&fT^yjl^L, #(D 3 -D Contour
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2.1.3*§»

(Dtfusailit MD x y -y y COGNAC <7)^15S

4 T1: r»m 5 tvAtflOTlKit MD1> y y COGNACS- y a y 2 

Lz-i’-y a > 3 4r5Sl$§-tir/-:o ^EI±#KX*- 5 y ?«-3i &y v'y 

SUSI twill: UWya

U xy y ><7)Si61 LT® i) XtitZo 

4 Ay BRE,

rv' < ±t£-st *z®Mzm>K&t®l, fmiath'-roirocoirsgtt*s bu£tfA„

t£$ttlcMLT<), x-f-i:z&z AtH* UDF w

ElU *¥)$IS5§5 tiA-y<-y a ytov V-xroE, -

(2) *M<fc**T y y 1- iHM#E<7)M5§

*"'J if yy CSLt, i ^ y-y LV'^j-ffi

6-fiSLAo *®-(fcii--7 K:*LTS#gfi&eA-im*, e-e-A, =m#c#t3$m 

»fyyt 7H±«-*M»^Gi;eit*gti4Ti(cwLT,

fVytflJiVl-n tf-eigcOJlti-y cofDt LTE#t Gtl6. #

btitzmmtf'T yyY;v*fflv'T, i£lB&i£J$iBBti$i>T»*Miti3 4 mitt+SA* 

S$S5 tiAo 4/A $4—LAtolfb^T y y -v ivS-ffiv'T^ f h cf I 

coSEffiStt t SST >4?foz5> o A„

(3) y t D •y-'fji X y y y nWA

$¥Si±, eE#»attR#tc jo it -e. tte i:, ess#»

SittK#Uov>Tl±. L, SltkMFA-g:*#

Ao #u, amniat: t y Tggt g k6#a%E(D0;#m#iix
03A<##gm.6cae%G^t:LA. 4tiljy Iwvtny-fiiHt'

EftSfrtA »? ay

i><nx£,ho C^V'TU, rf^'jxAffltiiiSTL, SttfltUAJELv>#S*

tfftbtizz.tzmn.itzo ®.&xmtz&zmmr-?zqmi. ^.m^ztkmzm^x

I'Jo
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MDX> ->* > COGNAC (Dim# 

tliJIth COGNAC Lrti.T60iIi7l?*ifOtL^

i. A13 7'-~ 9 ffc fiK 3)jf V - ;l>

^^Si-C'WISS-lfor (SILK) ez t)»m4coZv> "j-fct L

T*#f7"77

tiho >->-v;K7)iag,

* ^ v > lilt® w K£^ * Wffi u fi1 X. 4 Z ^1 *, 7 - ;i/ CO SIS * If 9

ii. SIff$S7-;v

MD ■> 5 i u--> 3 >«lt#|g*z t), *St ###»##+6 7:% I:,

7* 7 7 I7t-A t jiff LTfiJMT'Is S Z 7 SO ten

«LTV'<*g7)S*-J>o

i ft 0 to SI 318 § K6DX.T, »E¥$l±afflSF%<0**li)<:5-ffV' COGNAC tofjffl 7 7

''7, WJStttJA < iiilC^ LTV> < „

(2) y -> -v )HM^£<7DM%

4-0^56L/'-:W6'(I:jet*)H±. IS-S-SStofyiaco/csX TOfl;<ojt4-v£ 3 Z t)*S < 

•e§&v0 ^coroa*0iSL, *§<, Sfflr §£#r7:&ESIt< rov4-

n/xttsik-KT>->-v;v#?ii±, 7^

tTi^-es-sit7)'0, >-> 1’juttfv^Ti'ysoi'hms&imsizanln

MUfJffiiTS. 4*. -ft V yn l"L->-x<ojSfl) <> Kit L7:V'„

(3)l7*D -y-^aijx. > -y

#£*■¥$ l±- (i) Z t) —(ii) 777 I 7 * - A ktoWSfi-HS 

4-, t0 2.6lC7)V>rg|%*«»^„ (i) l$®f65iFttlZtt*B#rfl*s

»±\Z%:2>tzib^imtti'Z l) BET**-B7L $ffl±SS^#fi|6S(7BgLTIZ, m&tOf
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=i>fit, 53-e«is<75fi:<b^^mm-x-<nmmr-f

mi t A fiitv iz 46, £C0 X 6 UtiStE L X l' < i> Kll t % Z, 0 *#f-^ * fig-

£•<»$'7tV'„ (ii) i:oi>tli, AAf-f -> 5 i t--> 3

Ilf, it'wxf 7«-/7 7

JlTfi, 7 7 h 67LTdSfil*tf

flTIt WGloE%H^S4-7tto

w—
v-r- fl

l±W mm,

mi#

wgi mmtfrj-itt¥) $mts» 

oj®*¥ mm
BF%S

BF2EJ1

9F5EM

BF%*
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2.2 wc2 (#%?%#)

JHB¥#
(»)

*Elt. R«A. iifTXte

SES£, #t« m'17

2.2.1 lillsbtc

WG2 r*l±. -> 5 i U-9<Dffl%t. Cd7> 5 ol l'-?

afflW%**SLTv>^0 »6W^$S£fflv>fti£'S»?ro7-*T?A^7 (il±t*7)-t 

77>hwse?y. 7*0 7 7#S. Sfl-^ftcotiS'fcl:") KH-z.bMzt ^:, K7

d* mu-wse. %#a*. * a ^ uEsima ^ t-wz#

(o#a#ee»+%c£r$A6 ca. az, ;hgw 

l£\ ffl»##il<7)$IJfip^f|?gfkSiJcOiait»:l:'*ff7 - ti>aimx&2>o

ft%-mzM-mmm¥i£)iii'> < ^ v- 9 mi^tm.* nmmmufi'itzv 
«a^-7 7»m$m:+emgL. <t ii1 &s.7>L^tv>7*n75awsi^ei 

LAo 4*, x.fi*oE.ffl«|goSim4-Ifv\ ztibi®

Mftifro A„ *¥$<0*ff6-)4:iS;$liiy.T<7)iit) 7%^>o

(1) <a.is-?kmfi?K-j->nmmm
(2) iiro%

(a) «IS#S»ff ■> 5al/-ya 7<7)M$$ii%

(b) S3H-7A y KMc> K7 1* >#Scoil6i:®fr

(c) 7*o ■/ f 5 -b/ufl-*'X60Sffl (ff$lt ; SIAIfiM^S)

(d) 70 ■/ ? t- it & < ;b 7 * o y - roil % (S$lt; SAISAW %S)

(e) esrm&mom&o g

(f) HIPS K7 -f

(3) ^fl->iaLk-->3 ffl%

(a) 5 -P/b v 5 ol U — 9

(b) Slip-Link tf/H: < a. Ix-y 3 (&* • ±

#Bf (IS±) t

(c) l:%m 2 5/ 5 a b V a i£<7)g)3§W?S

ti.T<7)®7-ii. Ztu5)C0ffi$(i-7V>rR«S4-S^4„
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2.2.2

2.2.2.1 mw.mws

(1) liCtotc

y i a U— fO&mi SUSI (Simulation Utilities for Surfaces and 

Interfaces) tcjfceL/_-„

mtimwLtio

(2) Mzl8!t<0$£

$Ya yx ? bf-titt^toxy y'y SM%ITV>,£,0 xy y y 3

yn^7A<o*i i)t%£„susi immn» i> sfijis l > ->* y-e* 4 scfx

>y >5'-7^-x4-#it7(:IS:ltI:^<3TWco LtS'U. 1:14# 1:4

<0 ffiMtl/x Ginzburg-Landau i£4’kV/fflt U XtvlK)#&S% Ufl5«(Citiit£«* 

6Eitr*i±-fc75>ox0 -e:?, c++-/n^75

>-y >X=%4 MeanField x y y y S-o < t), W-fyti&X’&Wt tt -6 =!»:£$* t±<£t k @i y 

y >tctf/c-ti-XeSCF xy-x14 MeanField xy -y y^ibEffeS-tiTo < -SIMKWE LZ:„ 

zro^HtcJ: 0, SCF x y y y k I4#» 6 S m' & x y y y S$rX 1:

6#A-, < tt U MiS*sSSh ^-oXo fit, §r£t:

Ginzburg-Landau ?iS’ADF xy y y com%SM4nL/c0 $ X, H<75|!?5gt:4

U SUSI (D#c@4(0##U, SCFxy-y y

k ADF x y y y OjWXt’flJffl-t k k 7)?nr6g k & o £„ 4X, SCF x y y y n ■< y 9 - 7 x 

-^flllt, ^7J-?£tkM1tL tttfb 5 IWyU

X (2.2.2.4 o

(3) ®i?-R

*¥J$c>fii<;$k ITU V-xr*S6 SUSI o$t#«-Rl4S 2.2.2.1-1 <7)4 -) i:&&„ # 

4>«|2-tt* Dy Eq l4fMWirit*t:l®SES tlZ k k 4 X, SCF 14 SCF

Xy y y t:|g@g 6 k k S/jt+o ## 12 JH|i$li^aiilJDltcf®Sgt,*f.0
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2.2.2.1-1 S U S I dSII-KS (1/2)

1
V< ZL1/-V3 7^^^7°ay7AT^)6o

2 V 3 7 2001^0 V

3 imy'uyy 5 >rwm C++

4 Microsoft VC++ Ver. 6.0 Jil_h 
g++ library for gcc Ver. 2.8.1 .Dl_h
Compaq cxx Ver. 6.1-029 JiUi

5 smaisv’itae

IttSU^ SCF
(Self Consistent Field)

Ginzburg-LandauE V>
/:A#
te$ ti&)

ADF
(Approximate Density 
Functional fM# )

6
»e#jS (H5Dy-)
•>-/ryx

SCF
EE

7*0 7 f
# # $o "a # ( effect ive 
bond length ) <b #### 

(Specific Volume) £ A

ADF

^ ###:#
1 A@te

7

V C/ZL

**w-c>sa«*i
*•') v- + SSj(OiW (SvtSk^ir)
sram*. ss«, @*s
Di,HI|f&7-2 v 'S3- 1 3 7; 1c
+saijr=iH«+/ y
(m;m+T*+RM+mi# l * <>«) i - 3 >k%
F)W*fSyy>i 1 ~ 2 +t7C

1-+7C
8 §fHM¥8rltS(Eq),

Ill+^lfS (#%&##%#</##:) (Dy)
9 » / - * tv (Mfi^ttsK—6)

7*x>K*/-*;f (/ticyroatit-g) (SCF)
10 (SCF)

11 ^*7 7 h 0#SE^7'7 7 F L/;S++^l+*liT6go (SCF)
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2.2.2. 1-1 SUSKD##^^ (2/2)

12 Explicit^^^r-A^Px., 
Implicit^^^-A^ig% (SCF)

13
(Dy)

Explicit^^^-A^Ox.,
Implicit#^^ ^r—A^1A%

14 ittSHFg ti ASftjSWiB
(5-fe^l+»*l6) (Eq)

%'Tt^n g 6 z
:I:Z 1) i-ir>vt£}£m\9-i)%°l%iu (SCF)

15 ®*tg
(Eq)

WEto F#d A-£toS#A*ifiMA,
(scf)

16 Kv-Yymmma#
(Eq) ^ zr ix-i/g (SCF)

17 S^®S5>E(7)«tt^gast+*lir|g„ (SCF)

18 MU&Atimm
(Dy)

ijWfWlzfcit Z>=t / -r—^S#<»
SiMroAM'iim

19 ommti^immm
(Dy) tr-suton-saswig, (scf)

20
(Dy) 2) ^ y ±(D^%A<DK^ (SCF)

3) Mys^r^m/y^wl^y y y M~o!xk7(SCF)
21 &m-nMW smmm

($s=m

(4)

(a)

^6o Dirichlet

#^]##f#:"e(lNeumann##^{4:-e^< ^

^#^^(12(7)##%? Neumann## 

L/zDirichlet ##^%

#<kf-6o m2. 2. 2. 1-1^ A,
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(iii) ^7 7hK(S

IT, n&mmW-’H^Vy? H"5EtK*->5 = v-->g y 

A 7 h L. 77 7 h

ma-f Glct6&i-6. A roS_h(»?Stt*iS,'5* £>^(0,1), EfS£*£k ilEUi'E

JS-f"5^U±A:gy/,(0,f) -e%i), (ii) j:ISl*ELT*i-fccro7'77 bE/Sroitit

^<j>A(rj) = -^(r,/) j*)( (2.2.2.1-10)

^c(r,0 = ^(r,0l^ (2.2.2.1-11)

(3) $ ^

(4)

J; 9 (CUDF —7ai—

@<k ^<5o 1/iM 61 9 -60 Z coy—

/wi UDF AmA"c^jm-e#6yy ;;y F#m python

-CM5o

1) Am i#,#T m&,#m A#,±# ^,^9-#^:#,

56,762 (1999)o

2) R. Hasegawa and M. Doi, Macromolecules, 30, 3086 (1997).

3) R. Hasegawa and M. Doi, Macromolecules, 30, 5490 (1997).
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Euleri^^fyi/yK'DKV'Y 

Euler#m%(D#t#^,

(2.2.2.3-l)^(D#^ LT)R#)/c 4) ^

(2.2.2.3-1)

Wj^L-c ###3^yixyK^(7)3#M(D##^^Hv/^#^(cci/^i:, mm 

L^^M^Bl2.2.2.3-2(C^L^:o ZZ^e, 3^^yl/>K(A/B/C)(D#glj

^6(A-#, B-m, C-#)-e, Euler #^(1,

V^TStti L^n y b L/c0 f&fti s j (^-ol^TCD CrossCorrelation V^kR- ^M.L(D 

#@-e, (2.2.2.3-2)^X)^#t#L

fro

Rij (a) = j jO, (x) -fa)- (faj (x-a)- faj )dx (2.2.2.3-2)

Euler H) y k 9

stWcM^i-S (dfn^^O ^^9

a:/XBM^(Dyny k-eil. E!giJ^I#*^^9#W^m"e^6o 

Z(Dj;9^^ Euler

monk

1) A. C. Su. and J. R. Fried, Poly. Eng. Sci., 27, 1657 (1987).

2) H. F. Guo, S. Packirisamy, N. V. Gvozdic and D. J. Meier, Polymer, 38,785 (1997).

3) S. Urashita, T. Kawakatsu and M. Doi, Prog. Theor. Phys. Suppl., 138, 412 (2000).

4) K. R. Mecke, Phys. Rev. E, 53,4794 (1996).
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0.0001

El 2.2.2.4 -6 (a):f ^ (b)cmc (D%AC

(4)$

#E"@^(Df->y/P(D4^#)#P+#^r, —-0(7)r #^r (7)#^]##^^

LT ttj;tnh6 (7)Xr&>5o ^HJd'frico£n'$fc!iZ-3ol't, junction

^f%9 Alpha21264/667MHz(D#i-##^#^-C

SFn'UUft <*f T\ r

(Dj: 9zr.^

SUSI(D^7^^#jmL-C, UDF$r^

>^^9 i-fCL-c^wso-cv'
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2.2.2.5 Slip-Link -tTMZ 4 i Si5W-$53t14 v ia|/-ya

fcftJ-'ntkWjiZiifti•> a f t£#o

aifeliit LT^TO(4A/-4*4tt|li: LT£A„ -^A\ SiBHSfl-WA7 7 h 8 

iitnni &z94^*f

4- A. $ Pal M t: TO ■- 4 * <7) ft@14 4 M » 7 - * 7-i A i 7 A> Eli <r> 1## 4 x

*atcAtirE%L4f?lJlj:^4v>0 #414. slip-link 5rfflV'TlSi 

i •> 3 >a#4$L4ATiH:t 4A > h K 53-# S'* A-f-6 itciot,

-4&4 5 ^ l--> s ><7)^ii»)M%4iltorv^o

a4<7)^f-';HU3V'rti, EH±7),»4 l)-g-v>l4, SFalUBSSftA slip-link An? If 

fl.6gg.ail4A$a (ft) Illy T A A" 11/-ft 3 fl&o 17B slip-link 14 2 $ W®cOft 4 

1^'J-ILTU 1), itlt, 2$«il«ilffiil± slip-link £1i« b 4A|6]1C<7) AW S ft 

So iwlilllt. 1 *<7D§ll±iiO;»>c7) slip-links K 4 -y T g S ft 4 8IS53-E <0 )S E 7)' 

MKJlUltlAiJo E<7)S67)tteS3|l4 4 o T slip-link AStftttSAS, C<D 

slip-link liffiitu 4 $ 7)s “IS 4 A7 > h Sf jV„ 4 t)

<>*§ < 40AA § (i, SttcogES-E 1:roF=1 Hfr44 slip-link 7)AtiJS$ftS„ 

ft A7 > HW!(0#S#E4f TiH:W%0 Ati64Al:. 2oco slip-links «0H(4#ft+ 

5.Slifl-E<0AA7 > hfl-»MK4SAL40 iOSM&WKI&lKi LTI4. ptjiSSgOTS® 

Ew-t A7 > !-53-*<7)EW#4-*'i7S9-*'e»a7 -f 7 F LAM{i4fflv>4„ 

^eT';woiEStt4-ftEt-i»4K)li1 4 1/ Ul-ya >£fro

4« „ 02.2.2.5-1 a, #4#R*%AA »:

<r> -2.56 SliitM LTSV>' LTv>s

-2.56

0.001

El 2.2.2.51

By G (t)

#: A(y) EI2.2.2.5.2
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IE L<EiSLTv>£ ztamBX^io 
#A##E L < ##g -^TC\ 8*co<t';W±, Kfl-^-EroEeroVEfl-SciJ: -) 

&!f 69 iffttl-iM LT l±IE L < BiS"C -t#|tU, H

2.2.2.5-3 K2oroiiSE£ffl55Ml«SSfBiH?

,^n±, iIIH9jft«£#(ciS;^iLwE9MaS69tc& 9 . MISfl-Eco*SF=lH2' h;WT)*

[6] l±6tflM C & & l±-f "C* £ ;K ySil/-y3>e*li, *5®^^ h ;Vc7)^|6)(zb-f

frXiiib ^ t 4-tfLTV>^0 Zftli, ff/2-fc slip-link 4-M-f"& i: S <0

^fi$:Sgij7)5'EL < IxSS^iTV'TfcV'Z t t^LT1). g 

6 C E £ iFi"<,

simulation

DE theory

El 2.2.2.52 f

#o O (ii/ < .% i/-v 3
^ 3 >a##?3g-c&&o

simulation ,

4-sine------

150 180

EI2.2.2.5-3

2) T.P.Lodge, Phys. Rev. Lett. 83, 3218 (1999).

3) M.Doi and S.F.Edwards, The Theory of Polymer Dynamics, (Oxford University 

Press, 1986).
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eijx.(f, tuty

^^i:#:tt 3^v'c/:c

»ofL6o

Z a Ltf > K v 6
2^^oT#-e&'& Oo L^'L, f>KV-7-(7)^^f#(±@Xr(D3>7t^-iy3ye^

^$^^77 h L/cisS^f (Oty7 > #m&(7)^$(7)

^6o

##y#

1) For example, R. J. Hunter, Foundations of Colloid Science, Vol. 1 (Oxfords New York, 

1992).

2) Jiunn-Ren Roan and Toshihiro Kawakatsu, J. Chem. Phys., Submitted.

3) Jiunn-Ren Roan, Phys. Rev. Lett., 86a 1027 (2001).

4) Jiunn-Ren Roan and Toshihiro Kawakatsu, in preparation.

5) Jiunn-Ren Roan, in preparation.

6) C. J. Hawker and J. M. J. Frechet, J. Am. Chem. Soc., 114, 8405 (1992).

7) Jiunn-Ren Roan, in preparation.

8) K. G. Soga, M. J. Zuckermann, and H. Guo, Macromolecules, 29, 1998 (1996) and 

references therein.
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2.2.2.7

7 f a v-Cov^T#^<^:o

7'a y f 3# V 'T-coyE'a^^joV^TIi, < ^ "7^ L#& -

^/2, Matsen^ShKi, l^TC^gS,### 

#i/< JL l/-i/3 y^mv^T, 1^:7C7^ 7#=g(:^LT<

#Xr(±2^7C(7)met^#v<^L/-v3>^mv^T, 2(7)^

^cTv^^^fg] c#^2 #(7)(3^##(07'a v ^

(i, %#%xf '> ^ j- v — v 3 yfrb

f#f)fLtfgg|-c&6o faBI(7)##(i^#(7)

#:#^^, Ifitt !i ¥<E h Eill(7)##It

(Ni/Ng^^to ^<ZLl/-i/3>(±, g|^

K (•) T'TFLtz 6 ^jeoV'Tff^o/jo

>t:Z-3T#6fL/:7^7(7)l h "7

6o i/< jik-iy 3>^ 2 %

'> ^ j. 1/ — '> 3 > (i^ 7 J 7^33 XI/'tfD

^:l:, cceii,

gl 2.2.2.7.2(a), (b)i:, AB

LT^fo2c-e,NL/Ns=8.33,

j> Long • <f> Short” 0.2 *. 0.8 ~C &> Z> o

lamella 
or cylinder

L:lamella 
S: disorder

L: lamella S: lamella

2 phase 1 phase

lamella

0.0 0.2 0.4 0.6 0.8 1.0
Fraction of long chain

[g 2.2.2.7-1 ##^C/<^l/-V3>l:Z
mm###,

#1:Z6
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te£^£fiJtoa-kirfc5ft$sro*to*$#*g|t|(.$,x) jtN a**#*

gw(0,x) = <?(x-£) (2.2.2.8-1)

tL, E_h-e«itZB«##:(4:^R Lrg$s«^*es

p i 2
—e(t>(i,x) = —V2g(%,x) - F(x)gai($,x) (2.2.2.S-2)
ds 6

JS:£ s co^cD^tiffaft^fiQ^R)(s,x) t IrHE^^^^o

#^ "7°^7^ V y «JZ)(m) ^ n(R){m) N nb(m) t~t'b t N

^ mb3 {«JZ) (m) + «^} (w) + 776 (w)} = J (2.2.2.8-3)

T({»^ ^(/»)^(w)},{^{m)})§r-¥x:5 6,w (D^.(D;v—y°

(D S a (0~fc s' s- '*/' r <a) tEvj ^(j)^ (a, X j m)

0(eL)(s,x | m) = CjZ)(m)Q{L)(s,x)Q(L)(m-s,x)

6:^60

n{fL)(m)

(2.2.2.S -4)

Cf\m)=
Qm{mfi)

(2.2.2.8-S)

y7yK^yzz^/^T>-y-yy/ix§r#<z«!:-e#m-c#5o Z(D/c^(cd, (2.2.2.8-s)^: 

(Dft ^ ^ (c w ^ ^ v c): je ^ ^ j; ^ z ^ 9 ^ K

d=5, 6, 7, 8 

2.2.2.8-2^^f-.
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2.2.2 9 HIPS

HIPS (High-Impact-Modified Polystyrene) p ]J y y JX tp id ^ A "Cfe <5 7p

H <: y n py ^ y C ^ ##"C

Xyiy^XD py 60

/pp yy py y' py ^

k-^(D#@(Dj:9^^%.6f-7^#iE-e$)6o Z(D 

^ 6W&gfldS$ft6 \

Fischer Z (p ^f-lxyg^cp^/PP Xy S/^>/^t.%PH y-f-lx^^Xy 7 P L

^^§r#9 yvx^: y ig 2.2.2.9-1 (Dd; 9 Kzpu xy py ^

XI^KOX-f lx> py ^T Z Z(D^^k(D#fT1C# V ^ /P H

XyX^X(Dy,Xix^^y-7-(cd;6##^^#TX6^^-e^6

/">
J

(a) ^=0.2 (w yxx^y%(D#m ^ = 0.37

Bi2.2.2.9-1 f'7^#]apgy.f'i/>py^xz)^c#
^(j:%^ix>^y p L/c;PH
xy ^60 ;%x i/x^ey -7— ^ xy y
-7-^S,B ^f-6(k, ##LT^6^f#m(tSi2, 648(812)848, 
632(812)632(812)632, x^y pm^^nxy

0.0125,0.0875, %ss=0.6, X^XAX^X
96X96.

##X#

[l] M.Fischer and G.P.Hellman, Maclomolecules 29, 2498 (1996).
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2.2.3

RJjt-eSZi' L tz WG2 otjS* * ; i x- i 11, x is < 0

(l) WG2$rSj6<flWS-> 5 i u-f

5-b^itsmL kk ^ tit4*sits<9ig,

ttz. fimmmt lt Euier

t tt 7> tz o

(2)

(a) Sfll#SWt/f-> U1/-/3 2101*

i8«coi%5">; a. u--> 3 > ic® 19 z t

iMMLtZo

(b) iW9""F'7" K 7 KM7) K 7 d >f#jS7)$zE£ Slffr

3 1:33VL Z:. Euler W.vii K7 d 7<70«ltfWf

(CfflV'ZCo

(c) ssMrn y ? *s-s-{*co mmt; mi*ifiW%s)

S-S-IW^X. E>nZjffia; i M% L, BS#5-t;u«

^#s#m/<7K -ft coimrmzmiTitzo

(d) 7 a 7 » 1: t if & t ,1/ 71 □ -s-nm$t (S$lt;M*«W%S)

7‘D 7 7 # ') 7-(D;g,A-MT)-7 < J^)l/7tn 7 —lCOV>Tj!@{i: ■> i UL K — 

7 a 7 iltgcU 7 ? oflfl-S<7)#SSi*$ll2 LZdo

(e) iss e e«a*$its

earn###!:z

Jylu v — 7 3 > i-fioZco Rf #i'Z:o

(f) HIPS K7 d 7*i|cofKff

HIPS CO K7 -I 7-CtftSM&+>-7 5#Ii4-ae«i#»tt#-e-> 5 ul U--> 3 7 

LZzo

(3) M->UP-7 3>¥M«

(a) < -b lb 7 ^ 7- 7 — f C0Ha§&
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susi <fix.^ -> 5 ^

V-9 4M4§L, ; t;i/+M 9 K LEo

(b) Slip-Link -tr'iH: X U^ya (£* • ±

4» («±) i;ro*|B|«F5S)

Sl<7)l-L><7)!£tMKco§fi*ffi#tt4-Sl.il t itKL^T'ikiTDES'tt4-f£E LE„ $ 
Zx L7"r 4 •> a >8fmt 7> —get5115LEo

(c) K4ZEI4®® 8 biZrKEffi'ZEBEfbffl -> 5 n > — •> a y^y£o|*|##95

Sfl-EUM £ tiESE-rSi:Kgffii"-E, 4 5to^'19 < c fc 4f*Ig

LEo 4 Zx Mt:®a8nZ:Rttr=1 COtiroet*K =i)##L£:„

2.2.4 ^OftlitlSS

$M4T-Oia!6tti}t4 7"7 9 b 7 *-4x'x<7)x-X4#gLTWG2<7)3W6ltli4)£c94 

9 U86 LZz0

[¥)$ 1 3 ¥EtiH]

(1) > 5 u- > — > a > ■ ->77-4x7)1841

(a) $Bn#ia '/ill'-?

^Hf#®> i 7- > — 7 7>tc)S4 BfaEo

(b) iblffl / lib-?

> i 7. b-?if)ISl«'KiU aa-f & 4 9 i:t6.

(c) x- 5 >X#l(7)*fS6<)+h.K- b

7" 7 7 b 7 *->±X'Python X X V 7" b 4ffl IxTfficOi > >' > t il}| Ltz X- 

i >X4*IJW-£o

(d) 74a7)Wfi

(2)

(a) *#6-l'fcS;fl-EiS'a#;C9ttt4$SE'i£Xi$|a:

ffi5MH#®4-bf7#Kco£j^ifie*4iiSXS^i£4i$i:Lx>i^>-->3>

4%#7)%4*6o

(b) E^EE-ti 4 (bafl-EEWRcoS#

M-/;ib-?i)Sot, E^EEVS57-EmfRK^X7 7 bEE* t'4> 5
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3, A— -> 3 > SrfrVN ili®JtictrtTTo 

(c) fit 6- '/)tt0 ft Jfi T)+; <j"> 11 Ji

(d) ffSlt®f?EX>4 fc«6

(3) X- 5 > XMil

(a) X- 5 >Xflti£X>»8

7"7 -y h 7 * - A fcaX-S'to-itZcS-S'iKroTt'COX- < >X##(Z)f-3L 7 f 

iffi.

ti-TU WG2 x>5f^eM^ff 4-TFt

m ^ in#
ij __

#BB

ST Mia

#1 HI
## mf

P% ^A

WG2(l6to¥i9») SF5B*^»

totoS

SFisit

#%#
(-?& 12 ^ 7 H 31 B)

at)

(it)

(it) itmmw&mwm

(it)
(it) imammmmmn

(it)

(¥)£ 13^ 113 1 B- )
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2.3 WG 3 (5H&®6)

(it) <t¥S#f■«*§#$«#

#4*#. sbb$. uj±)$tt

2.3.1 l±C*(c

#ss«, 7 vxt-W't)

V ? n * * >r - ;Mc S tz tfh t* *& pgf@ MfitS t; ft® S it h tz *, S t ft 4 & »f## £

h0 -e<7)ifr\ WG3 t±7 V-v? ncD^#fl« (*g : 0.1//m~100//m, BfM : -#) 

icjov>re$=fc. s $ $"*tcm&MftT-tm^&ifhim&f ani&ft«»« t#tg»m 

tisro^sj. joz»tt< ?% 

(Multi-Phase Dynamics) t' 4- 4' 9 — ¥ v I- t L T jo U , ^tBfSiil fttitXyial/- 

t* MUFFIN(Multi-Farious Field Simulator for Non-equilibrium system)^) [tl 3& Z j[E)iJ 

W5E?rJli6T>/>^„

MUFFIN (ft iae^ff h"Ci8t^^:$*Sr(7D^N *if^(Stl»£[niT& tW&OlE'ft 

1: J: iE>S»XSffroSjL^R»T@ff<0'$Sh -E-tucff q #t§«itra<Z>ffi$5l#-JHB«)gfft 

fiKrtt-5 7X*JKD®7'>5 ily-y-CifcSo MUFFIN I: t 0, iWfl-Wfl-tOHJtt. 

Bit, X\ i: CBto 5: Wf# £> ft £ „

1?ijx_lt\ 7-f 7-fX7X bv-^t’wa-Stttcjot'rti, SnIS=#E:7-f y-rogerS], 

177 17 - K j f >(OM • ft SUli. ^ ft G 13S)$ f $B*zR

com%%t\ jnxftftt’tfeuiE-i:* h-?hz t zbmt ltv>s„ 

^MFJ$i±x muffin a #%&*&&.%?) v; i u- -> a yffirosf

%x tiJ:0\ MUFFIN toaJlWtS4-li®L/io

1) -> 5 i U - 9 (MUFFIN MFPD)MiI

• WESfl-S(FDM)<7)$S(k>k f&A.

• ttS^WBtt^rojttBroZ^sbuWESSStFEMI^HtSo

• a*SMt»ia^waM(OZ:J6MFPD v iaf-ya >ffiO«j£ijWr<0®F55o 

4 6"?"iiCO@Sbi£ti4r 0is U Smoothed Particle Hydrodynamics(SPH)ffi<Z>lJf JE0

2) 5 i V~9(MUFFINMSPD)M*

• 3 ^7CIS*3¥ttff'> U1-/3 >«SB<7)E%,
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• 3 5 x >- -> 3

3) TfcSStty;al/-?

_tK<DJ: 4 SE<7)8ro%T-vTffli>«iE£;it|] • #

E+6^^^4,6. ^¥J$. ±l-ffoZ:MW%-r--rl4y,T<7)at)o

4) >7'Uj3lf-B >7'-> 5 x U--S a >„ (MUFFIN MFPD)

5) OyUI->ay, (MUFFIN MFPD)

6) K:EE77l/7>SJf->> >7X4£l|3a5ji§fI<6-> 5 x >--> 3 >„ (MUFFINMSPD)

2.3.2

2.3.2.1 #■«»©-> 5 il-l MUFFIN

5 77-> = x>-7 MUFFIN l±> ±$031), SS^E tltct’com 

^Wkn7S.\'c. mttr4 &iS54E«tt<0SP.jPi«»EISIft

os® (: -E-EU#-) #ti#Sr=5dffi|y#JPfi*jtS)$7'd' E i 77 *iK0®7 yUE

7T4,6. IMlCv'Sftii 4 mftE>fl-S-S»E#f4<o:g-m#S i: ®rft£ EfliJ

t-E-Uli. J-HTO4 7 *«7 i;-e ti**g?+ 4>£to<D8tft«¥ffioMSB*#*

4*. « * & ttilg * *«60 UI6-S- L m/r * $ » S 16 U t±, «#M<64 >7-7 

x - 7 ^i'S- g tVT V > & -£'$t)?4, 4>MUFFIN 14 77 1- 7 Ji7S*IxltU joV>T :t7" 

•7x7 h®[6jKttU4 E U 34S"4*

7 31/ys- 4-#oigr(T)t7'7x 7 h 4-66UEA-S-fc*3j* LWff &Z t *5151 LTti l), 

iiigctt-> 5 x >--> 3 >77 h 7x7C0cpUjoV>Ti()@l6T**ifcRigt1Sx.rv^o 

MUFFIN Oiix. 4 R#fi6^ i: lt*ES<7)-R4-7F-t„ ti.TT*#:7)llE li4-¥$ 4 T*T-

4) 4) S)t WfiK* Sr WT v > h II i T*4> h o

1) MUFFIN

O M> i x U-7(MFPD)K->v>r

• -&/vm#& t\ 5 4 5'4 **a#T-c<D*ii^»<6*#fo

• sfsK^ss-EeeistoetiTro'iiKiiwirofsyfo (*»«•>?

• #i*a<6ie®a*cofBf)f (#-x- h >${*)„ (•> = x >--> 3 >&#%E)
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• if

• iffimftfflSofflVr («S)teE, mMM%, IFE$®)o

• & %% (ESEtot)=

O 5 i k-?(MSPD)i;ov>r

• S*EP=]\ H*EpwrTd#ffiSS*#^E®5¥14#;<o$®SFff<,

• eapppt, ias$<b, mmit, (y»

• gS«iragO«W OE* • J±*EP=1\ MEB, SWCiOiSSroElb • $£tfc)0

• »BT*dE«S*<0®ffo (■> i i u-- •> 3 y£$m8E=p„)

2) MUFFIN <OX*!tS#i£-E

5 ^.y-5'(MFPD)Uov>r

• t#mma-&(FDM), Euierismi: £

• t #I#5*&(FEM), Euler IS ft ui P

O^-fflEHtivy i j. u-^(MSPD)(;ov>r

• £ #R5mm(FEM), Lagrange ffiftC i 1) ft

o*a*ii

•«!**#, j'X*nsLr#s<*»<7)*y>’^^ Hti6]S*S:fto

• fn - i @ma-#i(2D,3D) i: £ ota.

• y -y -> y X v 7 I & t'7°’J Bx I y y-y^-Xo

• SUSI k<D*

• is#:-> = i v-9 tm #yu u-y wafigwtfffiBbo

• SUSI ^ Rex, PASTA & k\ ffi<7) -> 5 jl U-7 k WlSsSUBUrU «t £ X'-i yX„

IJLtwi y U,MUFFIN UfiHoTB 1),

^8st±, «»V V-xt:|8]tt, *6!Rgcoim%, «$l

Co HT© 2.3.2.2~2.3.2.4 U4-¥J$M%C>±&

u ##c 2.3.2.S r-snipfSEwj*e^-t--b„
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2.3.2.2

(1)

^ 3- lx—^(Multi-Fluid Phase Dynamics Simulator: MFPD)i: (3/ Itj^

^ lx-f df j: 9 j; 6

Zn^^ ^ c%. lx-f ^ 9^$8#imWc 6: V^ 9(-

-9^19, &6#8ic#m#dS

5^XL\.i/^zLlx—C$)5 9L, R#W1» U'JJ'VJ^ X-tz\t¥-

^T^x/-Y/^(D^§rm^/i/-e,#^^V^m9'e$)5 9o Z(Di/^ d. Ix-f

X/^ lx-f :e(Dt(D&aW:tf 6fl6 ^ Z5K^6o ^ t%

#m^Tyiy-Y;p#0, scr

#-C$)6o #l^(Ciy ^ JZ lx—i/3

6. j; ip#^^^(7)i/^ ^ ix-i/g

6.

Z(Di/^ :r ix—

/^ = -V.(^v)-I„V.K„ 
ot

Ka = -VaVPa

0 = -Vp + v[^ + (Vv)'}]+ K

V • v = 0, Ks£k„

(2.3.2.2-1)

X?fc5„ Z CCgg^KiH, (S^fy'>t^/iat-fc5„ 4 j-y^&lr"') -? — <73R##s

173



fm#:, #j;ow ^-f6

#(D*(C#i-6##^f#:^ LT Dirichret Neumann #f4=j3 (#:

X-^ WG2 - WG3 Ix-f-stWmAm^ UDF

L#mL^o

i) i+s^E-xvv

LT^T(D^#^:^§r^V^6o 

^l = -V-(^y) + V-(LaVMa)
ot

p^- = -Vp + v\rj jvv + (Vv)'}]+ K (2.3.2.2-2)

V • v = 0

Z^x-d> “(r)Uf&fta<Dfomtt^b^<ti'( *>i&&t8iX*h<9 L„ It Onsager ff.lt n a 

IHt¥4-’T>'>r/l/Vh6c v(r)lt»msxm, p(r)ltEA$, r> ItttttlXIt KtottS 

*#«##* 6 %6*#*?k5o S(*i$l$$Ci*Si(:ij:SSt1*#® L*t' Navier 

Stokes *eiC-C'fci9, *->5 a U-?Vtt£ Stokes ffiE

(dv/dr = 0) *iiffl-r3o

L.JsiO'Kw^ftW^MfilitSrEx.Swir-C'Si 

►)«5„ e<w$*K*jV'TityT®j:5i^*5„ fir-L»m»-¥m<i>‘(r)it-u->msm 

Ci-eB#mx.TV'5=
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dC. C
_ = -V * (C-V ) + V • (—L V/i; )
(74 S/

P, = kBT log C, + z(eCi&

0 = -Vp + v|?7 {vv + (Vv)' }]+ K .

K =-£c,.V^
/

V • v = 0

(7K) (2.3.2.2-3)(/)#%(7)^:(i^t>(7)

’/ylLtU7)ji$S^' v • b ~i~ & b ^ > chemical potential C0$} LTV^ & CO

^ LT ;

6C,
dt

- v) = -V^. 

= -V • (Cfvf)

0 -v Poisson 6

(2.3.2.24)

V(eV0)=-p/

P, =Z^/
'

(2.3.2.2-S)

2)

^ (Tyft&Xlt Navier Stoke LXMMiit’f 6 ( p =1 X'M'Xjtit) o

v(« + l) _ y(n)

At
= -V/?("+l) (2.3.2.26)

2 v , (n+l)^cv^T

v y(D#-e^6o

C(7)zWnm(7)3m&Z:tK #N±#P)&f4: (V-v = 0)

Poisson btl&o

v* = v,n) + A({vp(vv"" +(vv,",)')+K(")} (2.3.2.2-7)
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(2.3.2.28)V2p(n+l) =— V-v*
At

f fLe(2.3.2.2-6)^:<tAf fUf^:(7)#^XT V 

\(n+]) = \* - AtVp{n+]) (2.3.2.2-9)

-£> o

5^(2.3.2.2-7) (2.3.2.2-S) (2.3.2.2-0) (:# L T#A# & ^ 16 Z ^ ICjZoTW

a$«. atimai -5.10*1 -cm

®®?irflMScL ^rjcosse-s-tc J: SKfiMiSiTilbt;

v(r) = ^L/(r)v/
1

Xr) = %]4('')p' (2.3.2.2-10)
I

K(r) = 2>,(/-)K'
/

2 ^m^(^:t#:(2.3.2.2-7) h 0fcig(7)#iE(2.3.2.2-9)Co WT(±

"C# #6ijC#<^^6(D(i^:(2.3.2.2-8)

<7)EEPoisson 0

/: $ 6 ct# #f 6) (± |#%

t/fU Stokes

C ^ 6 ^ T v y 0 ^ 6 o

t e±t:#9 C <!: C^6 (OT, C
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*<t#ro|ffl£fc2>*TJig£-

iS-arrffi*»ff^0SfrtiKro»T't'roS82)#i'*ififiWi;*a't-5 =t 5 Ic Lfc^etvw 

"Cfc 5„

J;oTimLro@toii*#KEL/t#*roeiLroMi:0i|Erog|tj*@S;£)W<S^J: 9,

ftrn##(oa#:iDmm]#T?«%#6g#e*A6z6IC'k6.

(*> ffl§ = ^;+XZ,+^+Z^+^
“r ./ y *

(6) dtuI^+I^ + I(4x^->+^

zzT. TM^v. (a)

6o #5^tc4\

#A L/r (b) teUMBK ■ m^ '^iSWiyJ^^'V' $) <5< tEul(D u); (^v^w+'nigL^t*, >n

6m7cb/>^,

f-c&6o MUFFIN

CL l%— b L/c^&gl 2.3.2.2.-S

2 2^(1, ##(7)^#:6^9#i§m^joV^-C##^gP(7)^7X##^^(7)j; 9 (c@a[o]i-6

jo(7)jo(7)(7)^(C^#;#(7)##^fo][C@aro]^^b/Mi^#^i-6o ^T 

LT. ^(7)#^(D%m4:#;^m-#L^ (T=0) b:. <«;>=<^>=o.5^i-6^

bit^l : 10(7)#^^(ig|2.3.2.2-6^6##(7)^#:^#oU6#^^^Cl:, x#^f^] 

(cm^mafuL. ^<7)#^ ##^#m#:(7)j:9^m^. y#^^]

(C@a(o]LTV^6j;9i-^J:<t)^^6o T^"<^bM:^l:5(7)#^(g|2.3.2.2-7)^(j:, #f(7) 

#^z6B#Ma^(7)/<7 ^ ^ /v 2^ ^

@aio]^(7)t(7)(i3m<^^i:w6$^^^^6o 2(7)#(c#f(bi#^f(7)^ 

^^(7)##]% (#W±) $r#gf-6$toI#-e^6o 2(7) j: 9 (C, MUFFIN-e#t#i-6mm

^$(cj: 19, ##(Dmma
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fm (</>) = G - #%(1 -</>) + X<!>Q X)</>2 +7^3+ 7T^4 (2- 3. 2. 3-18)
2 o 12

ZZ-C, Vo# Reference f (t Reference

# 6o

^ij = \<frdtfmW ~ fm^yfiij ~ y^~T^v ~(B + f)Sy) (2.3.2.3-19)
ro

2)

2L CC(±^ L/c: #11)11®'^ A'(7) Stress-Diffusion Coupling ^-f }Vb A ^ a. A

j; 9 ^#^60

7(vp - vs) = -(fNp - v • n 

Kvs-vp) = -(l-^)V/7
(2. 3. 2. 3-20)

v = <!>vp+(}- </>)vs» (V • v = 0) (2. 3. 2. 3-21)

ZC-C\ mmvd, 0#m-C(ll/2,

T(1 3/5 T&60

3) (e^^/r-/P(7)e#)

z%(2. 3.2.3-20)3: M7-^(7)^^^E^(D#]l9^

V ^ (D ib ^ (b Xl <5 o

V,^ = -V.n... (2.3.2.3-22)

Darcy' s:H^m^6^,
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4 Na =1500, Nc = 100x2 ,

XAB =2.0 (alliCfiSoSIwWft:,!; =2.0 ,

(b) Xjc = 2AZbc = 0-5 - (c) Zac = 2-°>Zec =2-° ' (<D Zac =0-5’Zisc = 2-0° W

7)^(d)ro$S-tc 5 05 tcoftTBftBfeW AOiA$iirV'< 

t a,b x <o 4>»#is^s*s < mt-ts.

&.±.cdxo ic, sph

Zsiife&Ai+fthZWftfrotC'

£tfv\ i5©eaiHJ|^«»)^Sb*tBx-CV'5^ronaSrft5£'Sisfe55„ 4fc, ::

2.32.3

(1) Ztl±

StiISffXO i =- lx —(Multi-Solid Phase Dynamics Simulator: MSPDltt, lc)"] 5JIE

,Z) & If f$^Zjc7)^f] n| BMSR (SS*y» ■tDiEIBPli sjSc

fiSSroK^iBJtroElto^'icJ:5SiSEroEft:lcl*5, MSH-

0f£ (1$ HI 3$ 14$:, f$0 coEfflSrfxZ ^z. lx—fx u ixsp5##eSrl#o^ fx5az.lx

-Oa oil, 5-x. Bfi/cAltT-t'roTESytHWfdBtoAW, ^-xBitfc^itTtrro 

¥E$yci:iif5 *-eroiSS^, BSR-eroSBroMi • KRt#-AT##?#5RA## 

fifK>S*Srtr5 5 irfnttj*50

2 &7tT d '-xj-, g toSHFillnJ: 5##iSt§^PSrB9S= L, Lagrange fiS® Sr

wc, isaeth, 2 rte

%lc, 3 &5c 4 m#:53-#IKZ5##i@%f &M* L, rnibroESgro 3 zkxlb, #ts«it

n^)l±, v-ftiL 3*B4 j: 5##i&#f 'Tj3 0 E##Klc#igT# 5.

•>5i lx-->3 X O!±# 1 A. I'MS 6##f 5 Lagrange ffif* S'ffl l > T l • 5 ,

#liBft:->5 3 V-9 (MUFFINMSPD) O#o##m#g (#%) !iHT»ilO„

1) fEASw, m^PM?xD#$g#im&i$o 3 »tK»Kmv$i#cr>mj&<D»i£)mvf

2) ifcOEP W, SSZIbtzf* 5 ###i@&Ro 3 ikjE ##!##*# (^» coEBroUtt 

AlffjsLUBSIS^S 6*®-eiyiSESIti • tetto^tfEHlroito^miu
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3) 3t: Jlt u- 7 %-#i| r )IJv> Z: W- iff!7) (&# > UV-ya 7?£<08f%IM5£

<,iSArv^0 JtTlX ZiubroffM^izE^-Bo

(2) 3 *7ClSB3|-|tff-> 5 i 7 - 7 - OMfS

WG3 i i lz-y a > £ i 6tl a LT Delaunay 7

y ->yufl-sijt:so'< 2 ^ iz - 7 - * m% l /x *¥Ei±8UJiKiej$5

lxry'^.iafflH*W5S7"o Vi i' h AMUSE ##(0#4/<y 7 - 7?mi

1: WG3 W'/U lz-7tiiffl1-&a t £±&§fl<ja IT, 5alz-?-

AMUSE 7‘D-y'i 7 hTI± SOP a LTjb't), Hat

Sl-tiTtijllrx. > -y > ^Tf#G tiZ-zISbb/^bbSIS4--§■ OT ;V 7 * n - y -J: OMoi

3^144® I 5 i lz--> 3 y^'-E-Sa MU5 y 5ilz-

7-7>ft»l±^colWUit£. LtftTWi; 7 Ilioti'S,

• #&-55¥t4fi-Jtt® (5ipf4v'"77-7) 7 t -z IS % <0 to n t) ■ ifi fr 7 it £ ft £ 4 S. >j ® y :

o

• ili

• X- 5 7 7"4#S LT*^E$£5fl/^ WG2 • WG3 y 5 i U-?UDF 

tT$EL7M y j--7izf Xt(,-y0

• 3 *7E(7)*l®gSiiU J: 4-ff 7.

• 7 ■; yy®j^t LT{tSi7)|ig[Sft4fl=lV'l-2) e <h 87 T, Delaunay 7 y y i5HI'JX>£X& 

6 f-K(0#pag#& 7" O 7‘ft 2ft§07 y yaiW AftTgfg4ff 7 ft a t'oTiST^-E,,

• ®'®xftg5g*£a LTftflA, $B£ftEHWjb' J: O-'EieE'filMSftt4 §9 o & e a 87T

IJ.

• ttJJffia LT$f4z7 7 Hl/jo

1) |f*C>gr$l

W@tt#w6Si*^4‘-li»7? u, (r)cozfl,M»a LTlTFO J: 7 ftilfc

tea 87T § 6 ;
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981

0 =

(S-S'Z'S'%)
!xg 'xq

sp!”9’4 - ap!”S!4 - AP-^^U)n!,a\ =

SP'ng’4 ~ AP!»9’sj ~ AP^q'^Mj) '’"(7J =
J9

■ z'RIM *T@g

(f-s-zs-z) U)r,^mM'X. = (jy*o

'94-m#:) (• '""'-a

«f t ,,fia ? I Ct ® (| XMWSYV 5 ZmvMV&C' <* -5 Z - Z 9 5i®Sl

P °9rcpa

(snjnpom jeaqs) ' (snjnpoui ^nq) -Y T 7

(8-8'S’8'S) SP'n>l\ ~ AP’n'gj ~ £ f llj) - ^ /'50-----5
I

MO if ={(•')’»} j/

rczimi

° ? ^3 M a> -s $m $ a □ a- e. t0'*ai

2 3irM^$o>itoM<2>$aii£ 09U5#3ri c. T ?3ziMHX2 tirtYSifYtoW} T
‘inarid ? %?$i##inw-i pt$pe»-irz.<

'-i^z. z JrQ>M f- ? 4; o/j 3* - *t -r#j(3, ?t:>-*t Yn ? 4f z z Y*c2-<i f i ,,!la

°9"?acY3iH

q >m-i o, y?
(f

(z-e zs g)
r„„\

7------ 1_~
v ne -y

/;z
— = 5

I

SP’n!l\ - AP!n!sl - AP^(j)/y0ajf ={(-*),ri}j(re g'8 z)



SF_
5ui

f 2G(r)
du- du \

\8xj
+

dx- V

”75»$:

IgfadV - fidgets =0

K(r) x du,
2

ddu
dx,

[-dV
(2.3.2.36)

2)

^(2.3.2.3.5)^^t±^(2.3.2.3-6)"e^^6$tL^#l9^V^f4:^:^ML-C^^t:Z6#-

i -c# i & t z

u,(r) = YlL,(r)u! (2.3.2.3-V)
/

u^i ^h 16^# < c ^^-e& 6ot:OV^(7)##:%^

hj21T<7)Z9(:^6 ;

v£ ZGIV,L, -v,!,)<: -(\y., V,1,X}Jk.-^Ge V(VtL, • V,X,K
/ \ a J k

=z#/ +2X

(2.3.2.38)

2 2 T Ve Ge, Ke (iffbf fL Bulk Modulus, Shear Modulus <7)^##5

LTx.6fL6o

2^"cmzy<? 6o

3)

#%#:(7)#^#(±^<7)^ ^ y(:E'CT%6^ /za x.(mT(7) 1 9 ^ t (7)^*6 o

- (axisymmetric) ! iLtzJj
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(orthorhombic) : 6 3 Kf fU:^ ^ t

< a. lx- C 60

t (±f ft z o ^ o%#(7)#^m(i-^(: (mT?) z ^ c

±#^|o]$rx, y, z#(:^oTV^o

~*V "c„ C,2 C„ 0 0 0 "

1

tu
1_____

^.v. C,2 C22 ^23 0 0 0 *VV
°u C,3 ^23 C33 0 0 0 *zz
aK 0 0 0 C44 0 0 evz

0 0 0 0 C55 0 e»

°xy_ _ 0 0 0 0 0 C«6_

####^#^%#:^#^T(7)Z ^ C n, 1, k, m joZCf/y

V'TCmiJ&m5T#6 (x#f#^#(D±#^Lt#^)o

<*x

a,

°l

°l
<T.

n l £ 0 0 O' V
l k + m k-m 0 0 0 <*
£ k-m k + m 0 0 0 *zz
0 0 0 m 0 0

0 0 0 0 A* 0 *»
0 0 0 0 0 V. *xy_

(2.3.2.3-10)

< ^ 1/ - v 3 #^±# a 6HZm%i\ Z t # 16 ^

^ & C WS-C # 6 Z ^ (: L to ####^%^

z^cmmt6;
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(2.3.2.3-11)= [ A^t/ + +^Aky^»/

+ ~ A {$iknjni + $jinink)+~ A ipik^ji + Sjk$ii) ] eijeu

ZZ(C$)6^6 5#(D##Di, D2, Ds, D4, D5(l^(2.3.2.3-10)^mfL6 

^ ^ Z i: , ZNc3:19 ^#(7)#^#^^

^#^cr..=^/&..6 nx=l, ny=nz=0

(2.3.2.3-10)(D##(D*lL;K J: »9^T(DM#^#6fL6o

D, = (k - m)/2
D2 - (n + k - m) / 2-f- ju

D3 - i - k + m

A - ju-m

D5 = m

(2.3.2.3-12)
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• Stress-Diffusion Coupling Model —> <k

1)

LT^(Dj: b LT^a,

F = JjJx/[{/3(x),/1(x)}]- ^d^xTfa (2. 3. 2. 3-13)

C C -(% ^)2# 2 ^12# 1 /, 6 7, fj\ ^ Reference

#C#T(D#%A(Dm#^x^ ^###T(D#EA(C##&x2@< Finger strain

tensor: Wy M

w.. = dx‘ *'
dxQk dxQk

(2. 3. 2. 3-14)

%?AC#* O ft %) /V" ■ xT oi# • i' 5sc m c 5f7 o (rbtM^lLv)tFj o (7) 2

)

/, = trW , I3 = detr (2. 3. 2. 3-15)

(^/W Reference

iff^^r^(x(x0,0) ^*5< f >

/, =detff = (—)2= v (2.3.2. 3-16)

F = W + tAff (frlF - 2(B + /) In A))] - \dd'xlgar, (2.3.2.3-17)
J 2 </>„ = <(> 1

oMX’hZc ±ro 6 6^/v-3='—®j$it7k<o 2 o<»iic>ft^ ib ft 5„ $ l lit, ®Kii$

iE^<7) S ^ a: /P ^ — 'C Flory-Huggins § /t ’̂—^ Ginzburg-Landau

MUI! UThlff'Sf j^JH LTl,''5o
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/m(0) = (1 -0)ln(l -0) + £0(1 -0) - X)^2 +"T03 +—04 (2.3.2.3-18)
2 o 12

CCT, Vg(± Reference f(i ReWence^T^f

#6o

n,v = W*V„,W- fjmi-V«J-(WV -{B + /)58} (2.3.2.3-19)
TO

2)

CL CL"Cfi, A/<7) Stress-Diffusion Coupling J-l/

(Dig#^#^:(d:^XrJ2lT(DZ 9 r#t)6o

7(vp -vs) = -0V/?-V-n 

7(vs “ VP) =-(l-^)Vp
(2.3.2.3-20)

v = </>vp + (1 - (f))vs, (V • v = 0) (2.3.2.3-21)

w±rmct:&m#%fiao ---c, ya yyt-r A/z o

y((^)«6^^oc^^^-'\ 22T, 0Y§#"C(± 1/2,

T(± 3/5 "C&&0

3) <:LL/-L/3>Xjr-A (MX y-A/(D^8#)

^(2.3.2.3-20)Z 0 , ^ v h V - ^ (Dj^LU^E^: ^

V' (7) jj^ 7)s ^ b tl X) o

Vtp = — V yII -. (2.3.2.3-22)

CL (7) # <b Darcy’s BO V ■> .£> <b, ^^7^(7)#:#^'^^ (7)H$|Bi%#(±^v(7) Z 9
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(2.3.2.3-23)

!

d(f)
dt

= v,.z.wvyn,7

SI6$Z.(^)«0/z 1C l± » 7f to & Onsager ti) ?lj £ 1 V > 0 &aBt$U, 

*-E.tiS.fix0(0(xo,f) tto<) ti, v

•> j-MViT't 4 ? -i&miXM < ahlcj: i)i*$a„ A-Mi#

tt?6z5?->xfit-fxgs4-tSo%itanf'T*a. acoi^Mna- 

-/Hiy;fto<n®$<7E$S:roB#Sxa--Mcffc^T;izMc)SB#|ig-i;%ac>-e, S>i*mi 

4x. a n/c-fM153-;£53-fiJ 0(X„,Z) OTt'^ttSticoto *9 £-v>rtt#icj£ 0 io Tt>a t #x. 

TftV'o a(OWttSA**»o-froZO* 

8na0 7^‘7>vi}Sf*(cJ: t), awfiSto&gfix^p^'-^ft/jNlc-faJiTtci/R 

.'S^a^Ly-'woE®* ;t#t a „

F’(x) = F(x)+ j>;vaff (x)-<Kx0,r))2 (2.3.2.3-24)

;;t, <j>’ ; #&#&##»$. ::t. fSSfiigEjx^ji/f-FfflS 1 iii±il#ra 

B 2JR (a roll) l±, &atlR*.xo<7>#:ff5i-^£0(xo,f) tc|I|£2

•ti:a/jit>Ci*"T>->-vzvT-#> I), a a a i tc J: •) & <fc •)

1C "C # a o a it b 70 Zjf+.jt (2.3.2.3-23) F (2.3.2.3-24) 1C Z 0 Stress-Diffusion Coupling

Modeltcza^ iz--> 3 >-esa„ ana 

he^x&ic J; a giS;f t * ar ic a „

4) IMa®5¥ttff<7)$S-> in-ya >o*E$X'/i(FEM)lc za&Afk

(S» **EES'<£(FEM)-e#Sf)f1-a ic*/,; t), #totoZfFmn#A?# 

(CjoV'T.jZ.g^ Vlf/Z-li, S(2.3.2.3-13), (2.3.2.3-17), (2.3.2.3-24)<7) g fix £

ft/hnta^ttftw (mm) ¥E®tt£#*a v4-/<--e&a„ amcii, umm
.1 $ r- g fi x * if *"- coEf Dias £ y 4 4- 5 y a / f 7-y £E®

5-<tafwffifasi,t* a „ sic, #to###Tii^(2.3.2.3-23)<7##(oBA6)Ei: z a& 

fioy'i'sc v;i/7<-7)%ga^a. y.ric, ana2ow^4®5 yxco 2

%7c® i tF 3 (toc-eco fem ?(0%3tfk^*na.

4-1) FEM"C(7)y4'S5 ('XrosiafbCO-IM® (PfttoX + -A)
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»atA(x,/)K*]-U tflMKL[{A(x,l))] t R[(A(x,f))]£'fc«.t i

L[{A(x,Z))] = \ddxf({A(x,t)}, {VA(x,Z)}) + | d“-'x(aA + q(x))

, (2.3.2.3-25)
R[{A(x,f))]= jd“x-(A(x,t))2

2 Jj| S <D Cauchy & o a =0 fi Neumann to

5R _ 5L 
JA " ^A (2.3.2.3-26)

2^7C3BA#B

#7Cx 3 -kit 4 B ASSI^te^#x.^o 7 yart0tIiA(x,r)^ H

A(x,t) = YjLi(r)Al (0

A(*,r) = Y,Li(r)A' (*)
i

C(7)#x

<SR
(5A'

£^H2Ay + £A') :2Dim.
e 12 /(ee)

on^^y + -3 Dim.
e /(e?)

(2.3.2.3-27)

(2.3.2.3-28)

X : @5* J ^trEfte lCov>T(Ofn, X : S« e 1*1 T'Id * J fc ft & £ ffi*
It.ee)

BA J fe) L^#m###BA I L f 6 L x

SR
6A'

A7Y^ :2 Dim.

r 3
• ,x^ VAjY-^ :3Dim.

.4

ioT, i

(2.3.2.3-29)
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SL /y^Se 
4 3

8AJ V 4

: 2 Dim.

: 3 Dim.

(2.3.2.3-30)

4-2)

< f XU,

dxi _, 8F 
dt 5x;

^:(2.3.2.3-23)(i,

(2.3.2.3-31)

^ = -jd“xL(<j>)(Vl n,y)-^-(V,nH) + jd^'xLmVp^ (2.3.2.3-32)
ot ol 1 lk

2 ^(2.3.2.3-31),

(2.3.2.3-32)LmT ^:# < o ^(7)^(7) @ ^f - (7)#^,

F = \d“x0Af^) + ^.Il]-\di-'xTl8Xl 
J <p 2 J

(2.3.2.3-33)

^(2.3.2.3-31)^##fkt 6 ^, 

3F ^r., _.^)= X \ddx0{{<t>-
d(p

- #)+&]
Sx

(2.3.2.3-34)

§t- ■- /»»* Mt
1 W

&c' y. &c d(j> 5x- , 2

- E 2X P"-|xl,(x)z.j(x)
(2.3.2.3-35)

e(eS) IJ

(2^7C<7)#^(±m

#) ±^:'r##^(7)5^^DT(7)^eov''C(±##^#(7)m# (2^7C(/)#

A- lifts) Stk<7>$»**g*f£E$LTV>5„ fM'S®£st) $ L (H@r)
t,
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<b Reference fff'J M, m Z 9 6

xf^ _ ^G(v) _ ^6(0)
-/ X< (2.3.2.3-36)

"C, Q(i) (i=l,2,..,d)(±, e mr(7)m

t<

Ve = —detM 
6

V° = —detm
6 (2.3.2.3-37)

-S'

/, =Mll(m-')llMiJ(m-')jt

tibom I) , *IfS U S(2.3.2.3-35)-eliV'*„ t
c/ ’ dxf

tz, <j> = <j>0V°IVt b <#>0(x0) = £z.,(xo)0o' US* U ^(2.3.2.3-35)0* 1*0 flRO#»
/

^:(2.3.2.3-32)^^a(D##%:#(7)y^f

(£i2) = -ZZZ^/AMVjZ,,)^' Id-xLX^ + Y, ZZ(^/4)n,X jd“-'xm
e / i, / f(eJ) / /,./

(2.3.2.3-38)

%.3.2.3-i9)&m'-c:t#:L;C=o

5)

^(2.3.2.3-20), (2.3.2.3-21)# 2 fVl/

R = jVx[^/(vp - vs)2 -/?V-(0vp + (l-0)vs)-^-n :k] (2.3.2.3-39)
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(2.3.2.3-40)

"egeStLTV^o S(2.3.2.3-39)l±, l±lj p X'WfrtZ> i:#J±»*ft(2.3.2.3-21),

zt, sa-f-tmwaz-o^'rrog®)*fM$t(2.3.2.3-20)s-

#< cetui, L?

ZZtiMMt-60 StS4:Sto-Z> .b,

Kli=^ + ^

/? = !>;([-—(1 -<#>)2(Vp)2 - pV ■ vl-
J 2y

F({x(t + At)})-F({x(t)}) 
At

(2.3.2.3-41)

p LT, R

7°At^±#< (##*(:)

##(07;i/3'VXA(7)#%e7f vX(±#^

CG 0 & 2 h 6 oI#T^6o

6) (y;w

^(2.3.2.3-35)^ (%) @A^^;l/^'-##^^:(2.3.2.3-38)(^##(7)E#, ^

(2.3.2.3-30)(7)^^m^mv^T, FEM

LT, y;i/

V3 > 2.3.2.S Oig^#%$^J(D(3)l:m

%, x^^7.^kLv<.%ix-?(7);m

N ^WlSo' < Stress-Diffusion Coupling L%#^noTC Z 6^#^
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JjRSIt, km J: 5 fimmt&tm

F = \dV
1 dx' dx d 1

zt(2. 3. 2. 3-42)

Z Z K(x) • Bulk Modulus "C\ G(%) -Shear Modulus 'Cfcdo iZtz. uj (1,

d u
dx ' ’

5 m d u 1 +
d x d x

/ 2 5% (2. 3. 2. 3-43)

<k#:Mr6o g Z «k (c j; 0, ^(2.3.2. 3-44)

SF= Jc/^4G(f)|M?-^SiJu"^Suij +2K(x)u“Suu = ^dV\4G{x)uj 5 u‘j + |2 K(x)ullSuu ~^G(x)S iju!!Su“

LT(j:2^7c3^A&U(3^4^A^m^-C^6^\ 3-

^^DM = ^+^^##T4t6o muse^

2) Eshelby,

-^/k^r—#^)

J = -limlim [drTt^= \dA\ pii‘ -^r + ni/ —} = \{dX,W-dTT^)
^o^o J 'g^ J ^ a^' az, J" -

(RL

^(2.3.2. 3-45)
dx.

1 ,du} du'
“ -o<^t+xj) : $^yy*

11 I"'"": ''iV‘""',; *• 2'Sx’ 3u‘

T =TY nJ : r : §ratf

%'

Energy

Momentum Tensor W#m&IStf j; 9 ^ «kdS^-C&6&\
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9 0 L/c. -tros

6-, «ro#6-f-5y y->^,iT(Dii»:S*n»JI»^£-St snEt^eftofTo/c. $/c$$* 

&m 0&A,/c J WMJStn'j})fcf+ff L/C. LtoiUTro J; 9 tc$*5ti6.

9 = -limlim ULa-F')^-+n^\ it(2. 3.2. 3-46)

(1, WE(DRfN^#T&5o 2) J = l^Ljt
2 //

^ Sild b^^b i>CD'£\

1 v

2//
2 ±9, ^l-eroMSBSiia & *to#l
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rilled, Io <bf5 jrSS-CEIf-tir'f’KE* 2 Irilff 1-5)6

6036$ Imt'l 2*13

4nt(W2) =(l-^Vo = —^ -/Q
(»1 + «2 )

(2.3.2.42)

{>i-6o i (Dmmmas dL -di ^ u-c. #:

^ L ^U-#fTL/c <!: ^6^(7)###%^ Ibuikd ,2)( r ,D(l^T(7)^:T^^fL6o (Lambert 

(D^:)

Jbulk(\^>2){T’L) = /int(l->2) exp(- rl) (2.3.2.4 3)

Z (7)^(7) r (7)$^#i9^(Turbidity)<!:^^

60 Z(D#(DKM#^i-^2^rp]^^#(7)^##^|wiCT^6o 4;^i:C(7)#ig§r:

#LT< 5 ##1&(7)#^N:

h = /int(2^l) = (l - ^) • /bulk(\^2)(T’L) =
16 «j2«|

(n\ + nlf
■Iq exp(- tL) (2.3.2.4-4)

T&60

It 16n^n^

70 [n\ +n2y
exp(- tL) (2.3.2.45)

'Ctfe'So

[®y$]

tofcjsbic^y xav-yc>@f$#$roAtrig,£-f-5„

fi/yg#:(7)S^, rrotSifiroVtt—it@(*fB»fi!tB#roSSfiK#S;ic6*L,

IS cr*ifB»SW53-#i: -V-4 J: oT

e#l S n, P*iBl*lSMtefa® ^ #S.6to^ 6 * 5 j: fss-t 5 „ 

cw j= 9 L-cix #, (i)*Btci?)SW, (2)a*mm

TroMftro(a)«m#A,(bMiMS£,

205



£<*P - y \(£ap M) + \ddqGjUV q,co ck

e°J
Tajuvfiik q) (2.3.2.4'6)

X\

G juvitb0*)-
q^v 8

(2.3.2.4-7)

Ta/Ltvp{q) = ^\{Ssa/u {q)8£vj3 (~ »)) (2.3.2.4'8)
V ,0

k

2 s
{safi - p)lrAeap\ (2.3.2.4-9)

::t(^-kakp)\'tMl'K.Wik%B-t£$./75:&&'0 ttii"/£J6(;fc5>o 

,*: y zn* u-yt7)i$iStt|rjoV'T^(0Sg®%i^Srti'fi'»ffl£0.aS!cj;oT'SSn5Sz^ 

*mbtiTV'5„ -eiy*Be§(OBB<D#< (i*aiyn-tzx(cjb-tyd#«to

*W«-efc0, w#/</ix^K)#+tt&6. t;-c;rtiw 

K*5if5,Itguc(ittiLf,

[T77 5 •17-^7]

^yzn^yy^jr'toSrBtiifiSrjt-oiW^ti-fl-roeiSiibiie^eSrda:, e0HBftSS 

£-Siy»ofc®£\ «bbbtt^s* ft t^-sag-e/ttl, L-c±$ a.

*I,as£»dffOT^K$-y < ®SS6bbb

{hg<h, *BBa41i7)*i6&#x/c*rolS5,{bg^fc5)„ t

G(r=GtX jyJ:0;#BBlsl±ro®f%*^Sr#S,i"-5*lcJ:oT*6 5S^-X:'8: -5„ ZCOlj

ft*©«T77;©iifi'aToj; 5 ic#iye.
X = l-enp\-ktn\ (2.3.2.4-10)

;ct, k ttiig®#, nliTy'yiflStblifttiL. 3 i*x*|pl(r)$fl:-t5i*BBB®plJX:'tt,

D ?ATK)#^aEmi-6 <D#A\ n=3, k=(4 7T/3)NG3(Dtt*ey. 8

N=It & 6 t n=4, W^/3)IG3«#eR6.

207



r ^ i 0 i ri <^ A r ^ (D^Ext^fRl WiL^

y7 h eb <k 6 (k ^

(f-'v)
^6 (2.3.2.4-12)

r - r,

Z(Deb(7)^[o](l^(7)b#^—#:i-6o a#, c#(lb#^#ia:'e^6o Z lb 6(1#^ 

fnl^Stp^iiiL, b$6^^^lcg#|+Ml <0 i^;hCiiTV5/'::&\ Z:(D mWd^^M&Ub 

f"6 #@^"[o]3E#r -C(D a#(D^[n]§r^T(D^iC^L(D^:-C^:^i-6o

■w=
(\r -r-l^

cos
V Lt )

M- sin
nr_-n'^

L> )
(0) (2.3.2.413)

c ^, ^T(D 1 9

ec(r) = ea(r)x eb(r) (2.3.2.4-14)

tf'J ^uy^Mi(V&$ljj\p}(D$%fmi(na, nb, nc)=(l.514, 1.519, 1.575)^$) 61X1(1.517, 

1.520, 1.582)W-C&6(D-C\

£ab =

ria 0 0
0 n\ 0

0 0 nl
(2.3.2.4-15)

-e&6o4^, A r 3#(D^[o]{ea(r), eb(r), ec(r)})^^^^T1 ^6

gjg{ex, ey,

R =

(^x ' fa (^)) W ' M) (^z ' (^)) 

k ' ^6 (^)) ' ^6 (^)) (^z ' <% (^))
(^x ' M) (^_y ' (^)) (^z ' (^ ))

(2.3.2.416)

6, z > yi> y ;y#d

£apir)=Raa{r)£ab(ri(R(r%p (2.3.2.4-17)

(Dy—y

*«/?(«) = f dd re-i(-k-r-°*\ap{r) (2.3.2.4-18)

^(2.3.2.4-9)l^#i9gT^)#:$6,
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©AiSiitiftS^y-yyroESi

gto, J; 9 *$iyr$6oTxKy 3:^uy(D)l£iSiiStt*8+Si"5^y

[TOLA, 77 9 $zyyygBy)|i|m%&#'TL, 86I4E* L AS9 SttSyP-Ayto

AiTOcofcR-efc 9, titi AltS9«(W4#£ S A 9 roSs*) Afc5„ »f©7ffA*AA 

AixlJS 9 SA&S&g, Haze A jfAy t,9FA"T®r-fc5„ 

[##5cifc]

1) Bunn et al. Trans. Faraday Soc., 50, 1173, (1954).

2) J.M. Maudin Optical Studies of Polymer Morphology, pp.167-264,0.

3) Wunderlich Macromolecular Physics 1, Academic Press (New York), 1973.

4) G.R. Strobl Kytf t)#@, Springer (Tokyo), 1998.

5) s e, ssseaoK), 1998.

6) Ka-f A#A, *#(%*:), 1994.

2.3.2.S l-Wi/'A l—y'OMESEWJ

(1) 7i/u<3-7 y yAtUoij-5 y^<y y7-y ; a y—-y g y

DW»

yAL, sic%6y-<y yAroaeit

yAlcjb-ij-5SM<o*to*A#lA5S-S-^oyr*$e$7fc5. 

3-7YyA8lceSE»i5y$5A5*AroAoAySrSSOAS 1:,

(y>. & 9, CK)i@gK)Mlc|Mig76#m##lt,

(D *s%(*WI!g#)

© se,

© S#ro8b*KJ:5tiy>#

© SA, #—3.— y y@($

© »AS(Rayleigh-Benard AS)

© -7y y =f-©$$tt(*BKATASWlftfftt, (a)?S.$roySHtik#©67R, (b) 

surfactant 7; A/£ > A#)—(A)

© Wetting, Dewetting

® <g#K 16 7 A y#mByK(*Ag^i#A. @fb)
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y—> 3 ylcj; 9 ,

j: 5 z 6 let 9 . uroy^y y^'roU

*©«KSrgffiLrtfc„ L^U rftTETIty^'yy^xSftlcjoV'T^-efcdgli) 

y E y-y=.SttBTegrfc-Dfc^, 3k7cSIWK:#3V'T, ^&LTE yy^&@m%|c%9 

iff1“;h*l±4-roi: ;5#4L4i'„ ffioTyzkxlcjb’i'T^iSL/'c-y 5 a y— <?—k>M3S 

taMMStT-e&Tt U 4-#It MUFFIN Kjb’V'TflIS Sil-54-q- 7-jSflllr4:5Hfk 

Tcl-WfSLfc^-x-c y^'-yi a. y-^©n**ii*5*Ir tfc„ *#@-#?it7^7y 

y^##lc Z5y { =. y—4lcoV''tsEi4i“5o

Gas

E| 2.3.2.5'2 Sketch of a liquid film.

2)tf>

2.3.2.5-lX

c(DS«i*iS-eitiSEtSSK#77 a*SttttetWci 9 i:*fh-f 5, ibS-S

r |c#@4- 5 &*% 6 6 b

ItSStftiiiEM <0#SEi: iayt^-roSttK J:OrS:$ 5„ N@(Dm

ft:«t^{nv^»e>*2>*T*fc.5 t#x.5„ Z<Dl% k5f ^ lc & 5 

»m£<t>(rJti-6. ;©t#0MitHTroiSS®S:&#$t*itixtf*6 

*v\

(r,(t), i) - V-(XV/Xii(f), f)) (2.3.2.5-4)

;;tf, qit#*##tfb#yfTyy-Y;k-rk6. fs«£NewtonKftHSSU -t

<£>&*#:*:§ v\ 0*9 7 h-E yiSE(Re«l)^fi!£ 9 lE-o,!: 1-5. <!:${*(DgHii^EE
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(2) 5 i/-->3 y

m

(*$*514**^^ t fciuT 

*5 9, ##***#^#*0t $/c, I*6tl5>»lr

jsv^rt), f-y? y*-y-SSi»)¥^-roSl6|-Sfl$/ii>B*4- • mmte t’v? r

fcltSf-y? ? o v^i—#|c, 7

7/yy##?mV'lbnd-y-yiT'DyeSrolXSroS^MSro^eil, atxtv

3- h?4KJ:o-rf?fcii5#-S-^#vv x t>a-

7?*<, Vit**S<!:*«i:#LT«iLtt(7)6;V'i6|-*K5>^;SS5rfflV'iili;

im m\ to yj Z Pllislu.* fhBt"t"<5 w □'v ■tS/W e tir /c mi yj ZfSiix &' m V x X"

(^r-Y^b) ^^Xr$)6o #[Trpm«kV^

9 fnj 3nc#<\

&T^TLTL^9o

(MFPD) (cZ(9^k°>3

6^)4ci-5 Z 6 ^^.60

2)#&

MFPD (C,

-ir^^#T/c(C^^yc±-e,

+z -z 6 J; 9 ^ Atj udf y y

-ft ^ ^Z^ci"6 y n Z$) 6. $M
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m2.3.2.5-12 
|g 2.3.2.5-lla)(D

#^fT

o

total volume fraction
poop o ro Xi o oo —*
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>71- j; ^ lx-x/ a ^

1) g%

^^fy/yft, %#^l, yyb=ryyy Hx>x, #^ma

^fb%^^(D^;c^6<k$1#^#%

m^ft, #mm

fK V7 ^7^3-3-—y, (controlled drug delivery systems) , ir yA

A%^W (A%##) - A%#^^6r#^(7)A^^or#Bi±^#^/tM(l:^xL6o 

9^, LT(Dy/y(D#% -

m^x. bX'Wmzfto ztn, muffinmspd tos^^io-cfc^o

CZ"C(t, MUFFIN MSPD (7)##^#%#: (^/W A^#y^ ^ y-ya y## (2.3.2.3

^fHjOUffc'y ^ ^ ix—y (3) 3 (X)X) -y^ zl ix—y connm #A#)

V"iT> 8^^-S(7)^ lb /(pS 2 'HjXXX"J b V — y #|o|%

l&X^fjVb Stress-Diffusion Coupling bK^?,^,S[l.2.3]£f SS t it, 4^##: 7)##

NIPA(N-<yynU/t/Ty i;^T^ K)y/y(D^iy-Y>y^Z6l{%###(D#A# 

y^^y-yay^ev\ y/^zz.y-y(D#-^%^#mL^:o

2) ##^{4=

WM NIPA A>*eit 0 0=0.07,IX/ -r—^.rL y h (Dfamii vl=3.0E-29 /LX/ — b/%

^#A%^ft 1 AlAy - b/^^ V 0=1.2E27 #, m##^ft^#^g(7) 2 ^ t «9 ,

(7) g ^(2.3.2.3-17)T#^A{b/<7 y - y ft v 0=0.036, f=2.0 T& 6 dy Z C

Tft, B=f=0^@V^-C#f#L^o M^(7)lAA(7)A]"Tft#L"C^

A#mn = 0^#A^o m(D^Ad-em^A^(7)g^^^n(D# (^%r#6Af^fcft#

^(2.3.2.3-17)(DgA^:^^^—T#U6#%^(D#^l±n, 

y K , ju ft,
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#@(7)^^|W|#t:, Spinodal

-*;fr, Stress-Diffusion Coupling <n>f)\,<nW $ [1(2.3.2.5-15)^^

to Spinodal1# 

$ Spinodal 'y 7 > 7°"CIi’’plateau period” 2 X:'<7)#J

^Tl.O, #RE(i^%#o Spinodal#^(7)^y-V>yTU:A^ft7

1.0, t^-#^(±0.5 &^to ^#^%#(7)t^, Spinodal

v-v>y(7)v<zLix-i/37 ^ 2 -e^-e & t tot#,

l#i% 7 ^ j- 1/ ~ 7 a y x t — A n J; *) %#t 6 & o

- 7 &|g(2.3.2.5.16)t:^f oSpinodal

#R(7)/^-y#m^E6fL, Spinodalamrfiv'

Spinodal #1^(7)

CASE1 ^ CASES

< a -earn u 6 c ^ oemtmmr^6o 1 2 3

1) T.Yamaue, T.Taniguchi, and M.Doi, Progress of Theoretical Physics Supplement 138 

(2000) 416.

2) T.Yamaue, T.Taniguchi, and M.Doi, AIP Conference Proceedings 519 (2000) 584.

3) T.Yamaue, T.Taniguchi, and M.Doi, Transactions of the Materials Research Society 

of Japan 25 [3] (2000) 767.
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2.3.3

(1) -> 5 i P - 9 (MUFFIN MFPD)«f»1IS

5^p - ? * $m5M: l a■>zj-u-p (muffin 

mfpd) (offl^zirA,w-ikmy, mtiTxnmmmmmt->5

a.Lz- ht-SSUJ: i)

■/Ulz-I'ilttil.iiiigL/;. £/_% WEiE^ST-SSS ftT v' -£MFPD•>

i 5 i P- 7 5 i-l'-mzWML, -edM56*«i»TSEBlcM

LTI±M%^%7LZ^„

(2) lift*yai/-?(MUFFINMSPD)cOM%

5 i V— P(MUFFINMSPD)K±Kti.TC> 3 oW«tg4-gf1ISL*„

■ 3 >k7mWMHW--> UP-# GOMfS

n$Sc<7))$»7ii> <b & s^roE®@tt#:oE'^En8n, $Af=nJm?(7)*«»w?irr^-c\ mm 

¥ti)t§ -> 5 3. P - 5- (SUSI)¥ MFPD frb&btl&X^y tn-s'-iJUt) XtlfzX- 5 

>7lt*T)>'nJ|gI:^oZ;„ C&tO-C

# Z> Z:to!Sra/0NBBS6%& I:'cof$v> & nJig btt^tzo

• 3 (47P) *E®-> laP-J’OBS

Id* (E*) EMnTT-OftSto J: ySST-coiSSroil® •

T FEMvSily-i'fcMf&Lfco ¥ESttC>iWfS 

#fk Stress-Diffusion Coupi ing tftPiC Z h LZi0 fhtl

^<7)B6d yjPA- Iig5re¥$£tt7)?* #

• ®«-> 5 i P- -> a y£w«f?ebs^

¥ef%l±®WM4-iai$t-BPUP-? 6flEf£L, ffi14«£^»Ai«»¥OT4c>$

#*###»?*. fmm:+i:faU6am.»#6 2k»gMk *¥$

I1WG3 7 5 7-5)Et$5lgW> iiP-ya > £lllf (c AtiAlD^iiAftifi- 

fi 9 e®@14fr-> UP-? roflE|$*ffoZ:„ ¥11: i $ IP¥--7 - tP t 
ztux*),

<3) Zfcssi4'> ^ i p- ? tomu

fMEBKEro-Sk IT. #') J-i- U Z>?zfr<Dfci£.ikZ'tr^-fu if

y^<ntmi'n^tzo ttz. ¥ V J: A P i: 4 3$m»#J»faC^9

779 < • aty-y >*E16LZ:o kfub 1Ci D'> 5 a. P--> a L
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#t# t ^

v x'y y y z 9^0

<c/:, 9 ^ 0 (D y/< v yy#mc#f62#7wm&my< zi. y

- y a yL/:o a jao -7!±Z -3T^fb^1:

-^L^o

(5) #mmmm#^v<zLjx-^3y

MFPD y < zi Xb: yn- h&^^L/j#m#mm#^y < zz. y-y

3>&##*/:o (void) <^3^^tL<(i^M^2^^6:L/:4^^-C

h X C° y n — h C 6 <h M t» ft 6 ###%## ^ '> ^ zl

Ix-hL/:o

(6) i^^fy;i/(7)^y-vyy^:Z6amA#^y < ZL y-y 3 y

MSPD y < ^ y-x- t y#N!PA

y-vy7l:Z64X$!B##^y<zi.y —ygyL/jo y-vy/^im^A

^^xTy < JL y-y 3 y Hf-o/:^ Spinodal #^(D&J^y f y/-C|4M"C(D/<X 

“ y#5%^#%T # tZo ^ fc> Stress-Diffusion Coupling ^t*)U*C Spinodal #t#"C(Dl|X

2.3.4 Mkm\ m^hs

(1) #^Bm#:^y<zLy-X(MUFFINMFPD)(D^#

MFPD &6:Wl:43V'

Tx.-4f-1: ^ -o^ cf ^ v^<b v^ % 6^ - (D A ^r#g LT2M' i) g

MFPD

T, #^(Dy < 3L y-x L-^f v^#^y < ji y-x 6#t

@T^6o &#^(D^^^$^x./:MFPDFEMm^^$'ti-6o
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(3) i a V — 9(MUFFIN MSPD)(7)M%

')m&nxzmG-

U (EXl) EpnJ • HAEpiT&if'rolMMk ■ iSS£

ft, mmepoj, @f*a»f«#K • #«#%, sis • ipsi®@ttft,

fM'ES • ±$B, 2^7C • 3^7C, »to (¥»B») ## • to;bf:fSfJf(Stress.Diffusion

coupling) • p u tts<oa<xirb*

< i P--? (MUFFIN MSPD)(OS <h J6 T o&9 9)m

titmmx-m g Ems^a o 0

*) XtiZ>

■ 3ikTtmmm-tifc (y^) ±mi'>i^i'~9<r>rm

Wj^nmtu v */<-tiStimEfett;***:# < > 4-«E> B$6)x*-A K J: 5INSS5W4

ftroEBXl-1 5 f'XS-gSftLX 5 ^ V-9 Of^i'feihhv itz, 2 %ftf TDP&- 

N i,iiffx-T-T;l'i::M'i U E T > i iliiWrt X;P<7)^, ig-g-igiyS* £"CO Stress-Diffusion

coupling tfDP ^f$& l*$epcjk z & $s, ?§s$ftt- j: hmtmmtt o m

tso ttz, ^X9 =t i £ Eco$SVB$ (rtSKt'tDff^Epirru J: P »SS

«•»e> 4+* t") wsiio * las®ue * t* t> m z. tz v >»

■> ; i u —? <DS^f£3E, f6SEWS-> 5 ^ i/ — ■> a >c>5!ff i'Eri <, AftfitJtcii,

1. 3f 14ft-> tiP-f (O^SftSyiafflfto

2. j

3. SCF •> 5 i v-?^f[&rotePM4ft-> Up-f 5-V'ZzEif)5.UWiltSo

4. MC, MD Ho 5 ?n*#££wX-5 > 7iZ£ Zfm^7 9 ~ 9 <nm%Zo

5. #KW®KW^»|£.M(HIPS, frDKOJRffi, SBX>t ■> 7 T f > X»)„

(3) jfcitSttv

66%LtzmnEtt*^>x>7‘qxxao„ s/x 

/z-m *)haze t*m u nii<7)7fcisat4^AB haze hftRtaetm
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V'dh&o

(4) 7^f

a MUFFIN LTim^t&:t@'r&6o

(5) ^ j-U — 's 3 y

- v 3 >e^6%-e^)6o %%, PS/PMMA^&a'&:tl@L

TV'6o

^6, MFPD(0:t#^gAfkM'#/FoT^^^6o

6^< ( ^ iSlSltS^il^TV^ < ^/z'V'& & o

(6) ^^y;i/(7)^v^>ycz6am##(Dv<jiix-va>

4^#, MUFFIN MSPDv<:Ll/-?(0#;U#(0^#Xjr--A&mwT. 

a66o ha LT(;L %#^y;i/(D##j5#v<^L/-^3 yt:Z6V7 h7

myr wus

EP-1 ©□ *,$

'j-y- ilj± iitii

WfftK mm mm
fflfiM /j'# set

0F5SM #4* it

SffEil pm w&

wG3(^m#my^-y)

##

-2js
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2.4 wg4 : pe

(#) W5fi&m**gis

wsTcr, s+a*sj. BB«g5/.e, f§7k$$, mmk\n. /h#t«

EbBliStil, if £tt

2.4.1 l±CAt:

*v-^y^^;v-7*l±, yn-y'j, ^ Hcj3ttSSfl3E%& 1 CT, -> = n. y--> a y 

7’n^7A5.af7"7 7 3<W\

LTV>J„ 7"n->'i? -> -17-/3 > t°d ^"7 A $.U='7"7 7 t- 7

t-AcWffltticov'TH. at:##. #*#(?#}:

v>5 fcdkif x.-B^\ •eiubdWffl144-61:6<jUHeri"-B7(:»t'K.

gSMtiSJt*?v :l -?- y y) $■f&Etmk Lr. »14,

St/ffiSSmeicov'T. i M k -t 4 fflltrt "CTiliils^' if 7 Ti'col&e * £ £ o /.: o $

Extern metric 3 ?(: WG kStS)*5E*X -ecM yyi'-tch-U-trlR^aA*

: 3#14$ fflttttE 0.5 —2.0 ®

: St* fltttl® 0.79—1.3 Ip

: TfcliStt ffittfflS 0.63-1.6®

: fOtilf ffilttSS 0.32-3.2®

Ji(T(c#aitcov>r«*t4 a A6



2.4.2 6F%roi*l$8.U?JS;$

2.4.2.1

2.4.2.1.1 WM

-f'J:(y.T PE) 0 .

MCH2)-tS'?> £ £ „ Lz)'L.

x, »k es#i:^
(:B# L /: 7 7 9#@^hV)##&R-X#a6. SM:v?n[;ii l

-loOfimt-r-nig&fr-jfMtiztmnbtiTi'&o ztib pe <nm±iz, Ift* 

ft. JSJKftft^lcioT-^liia^ft-Xtfjt^X# <^ftt-6X»6, H#t 3 <7)1101^1: 

BLv>0 a < A a It. Ctii

•e # < w Bf ?e # t5*ai&it * ^ nn t£ ¥ frb * * x v > -6 zsx mk* ft^ it *x r >va x mf 
IMl:lot, PE OSBBBjo t ttlEal,

v 17 * - a-ep^m cxits^>v>txmm 

tZBWt LTV>5„ Lz5' L, 4-f^ffi-t ^ x»co*e h & S PE

(0^14$eiX»63C tz)#LwXA. If#fflS4-fffffii-*<7)l±HS|-C*S„ It*

!6$£Sc#< oiiittehlfciRU -ec$6HfiKlt*e$^Xi) 7 &z)>,k"-7 7)'£p'< Its

wgi tttisi-C'ffltifts-ftaii

fx>y> COGNAC Kr5ip'l4^*ltst-BSCO.#® *E% LZx„ f Lt*Ki: pe®bhh

tgtij; t/mshwcotm^zzti-etiw* r^xr^it 1 ntsl. turn11mzm&tz„

2.4.2.1.2 -ef;p%[flt*#&

2.4.2.1.2.1 ttssa

(1) ■ cotmu-ii

7 7 f<omW (Hooke's Law)

7)?J$ 9 5:-3 2L i:z)siDGtLrv>60 7 y t <7)ftlljl±(2.4.2.1-l)3t;xs/jz5 tL^o

ct = Cs (2.4.2.1-1)

a , c t±Ztl-Z'tUE-t) 7- > 7 7V, SAt > 7 71/7:% (I . C t±?#ffi14)S4)-$Xv h 'J 7 ?
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% (elastic-plastic stress-strain matrix) t 0 3 jo 6 6 ^

---
---

,

Q <7|2

b

ct, G6 <

g2\ ° 22 G23 = G 6 g2 0-4
_CT31 cr32 %b

_G 5 CJ4 CT3_

<t2

c^3
o-4

CT5
?6

(2.4.2.1-2)

---
---

1

C
o £i2 813 _C
o 6^/2 65/2'

£2I 8 22 8 23 = ^6/2 8 2 C4/2 =

_£3. 832 833. gg/2 64/2 £3

---
---

-1
C
o fill

82 8 22

83 8 33

8 4 2£ 23

85 2^13

1--
---

-
JJ

O

---
,

(2.4.2.1-3)

2(7)^: ###^PE $5^,(7)Z ^ C (±9 0(7)%]!^##^^^

mv'TJ^T# j: ^

C„ C,2 C,3 0 0 0

C2I C22 ^23 0 0 0

C„ C32 C33 0 0 0
0 0 0 ĉ44 0 0
0 0 0 0 C55 0
0 0 0 0 0 C66

0#^PE^^3^:7C^^#^##(7)#^, C(±, 2 0(7)^#: (Earned#:) A, 

Tl2iT(7)Z ^

X + 2\x X X 0 0 0

X X + 2\i X 0 0 0 

X X X + 2jj, 0 0 0 

0 0 0 \1 0 0

0 0 0 0 n 0
0 0 0 0 0 n

(2.4.2.1-5)
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(2) b V v V x c (7)f+S^&

C(D#f#^[2]

A = U — T S (2.4.2.1-14)

b o y°-s

^m^t6o z-oi:(2.4.2.i-i)^:^^

dai 1 ^A 1 52IC

d£j Ts V0 de.,dEj t,,E| V« r,;'rr"

<k^«9. (2.4.2.1-15)^%oT

(b)^f Z6 C

Parrinello#[3]^J:6^, (NPH) T^f->y;lx^T C(1J^T(D

j; 9 ^&^r6o

Cv = ——- < s^ >~* (2.4.2.1-16)
< V >

CD scaling matrix h=(a,b,c)£rffi V ^tz. i/y 7~ A(r=h* s)(^ joV N'C „ j:

9 c^ fb <5 o

8 = i(lh~! (lhh)hQ! -1) (2.4.2.1-17)
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2.4.2.1.2.2

1000(7)-^:#

£ 3 C 20 18 *

PE #^#(D#^f&f-(a=7.4A,b=4.93A,c=2.53A,a = j8 = T=90° )(D 3X3X10 f^L

(c#)

± OV f- ix y b §r l l/t"- Kv^a"-^ X#f <b i~ 5 ~r y KT hA (UA) ^ 

T/>^mv^o ^PE(D#AMJ-e#mi-6zKT^

(#^3ooK, ^a-iooK)

(NPT) ^T^##C#§rf^Lt:o g|2.4.2.1-l^^Lt:PE^#^7=V>joj:T;##^T

/A^p##]|^(7) snapshot &^'i~0 ^

Lfz0 e b ld#ir/i'(3i + 0.001,

£ItS L fc0 £ m,

±0.002 ■ y'/V =¥'— ±"gtS Lx C

2ns -----

(NPH)) #tS/5^ C
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2.4.2.1.3 

(a)

PE z z ^ -cf$^ u/: 4 > y;i/(7)^

#^6#m PE 2.4.2.1-1

^£fflV'-C^g>£0 ItSInlltix V' < *Dfr<7)JcfflM£St&LtZo # 2.4.2.1-1

^fo 3^fo]T^)6o ^7t:^2.4.2.1-2t:^[m^^^#%^^#

2.4.2.1-1 PE^^^(7)#g$%^m (#f&GPa)

Cn 8.179 C23 0.847
C22 7.973 G13 0.899
C33 238.6 n 238.61
C44 0.276 V 0.241
C55 0.205 m 2.142
^66 2.142 l 0.873
Cl2 3.995 k 6.035

0E2.4.2.1-2

-axes) fn](a,b-axes)
e3 G3 v 3 Ei Gi v 1

GPa GPa GPa GPa
this work (MM) 238.5 0.241 0.072 6.323 2.142 0.476
Odajima[5] (calc.) 253 0.222* 7.12 0.284*
Tashiro[6] (calc.) 315 0.066* 7.73 0.37*
Boyd[7] (calc.) 340 0.069* 9.3 0.547*
Qian[8] (calc.) 244 5.13
Palmo[9] (calc.) 303
Janzen [10] 229 0.186* 3.48 0.754*
(exp. empirical)
Heyer[ll](exp.) 3.55**
Tashiro[12](exp.) 234.9+12
Nishio[13](exp.) 10.2***
*d^7V>jtfZ, [10](Djt^#&"^^Ti,K 
** El ti(Ea+Eb)/2 TJfc&fco 
*** ±##(Z,
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tint Sf^ft#[5][6][7][8][9], #[10], Z ^%#[11][12][13] C Z 6 6 (7)

T, #]^mf4:T-e^a66#^o PE

Eg j8 Z rf c Ei (i, <b 11: jC^#(7)±TmMC4X

/Jo

(b)

^ 2.4.2.1-3 ^z cf# 2.4.2.1-4 ^##jsz

##t: Z L/:o ^ 2.4.2.1-5 Z

L^:o

2.4.2.1-3 GPa)

Cn 2.246 Ci2 1.428
C22 1.958 C23 1.318
C33 2.125 C13 1.320
C44 0.276 A 1.468
C55 0.316 0.321
2ss 0.371

2.4.2.1-4

11 0.192 C12 0.044
22 0.188 C23 0.078
33 0.133 C13 0.101
44 0.0187 A 0.142
55 0.0166 0.015
M 0.0083
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2.4.2.1-5 PE t <k nitw.

E
GPa

G
GPa

B
GPa

V

this work (MM) 0.906 0.321 1.682 0.410
this work (MD) 0.0423 0.0146 0.152 0.454
Janzen [14] (exp.) 0.0041 0.0014 2.8 0.4998
Philips[15] (exp.) 0.008
Crist[16] (exp.) 0.01-0.3
Morikami[17] (calc.) -2
Van Krevelen[18]* (exp.) 0.2 0.07 3.3 0.40

*£®MII±, LDPE -?*&„

54f (MM) ii'bi£>btzX y PE ISBBBfil'Ai:3ipt4^7)?*S vv Z 4U±,

MM (OK) X-<DW&^, tJ^&PE W*'7Xtt.»J-e«3¥l4sp4-*

Z> fz X <£> 2 o ■yfyj-Tillyj^ (MD) ItSIS* (2 43 l > 3$t4$^' MM Its t it

KLT-tim.Jd&T-f-B<7)t±!tSM7)?»’7XteS'fi$ti,±<7)iSK (300K) Xfrhtztb, B

as PE li#SSS'Kaa'f ?*&/,:A, PE #bbb«*<Z>3¥14¥*1S.@:y4i4S*5-5> Z t l±z)' 

& i) 86 L < . iEiitilS L ? Ui i: A- if-gW* £ „ £ o TSHtJt!S*t±, f

tiJr'iimmiWt; ± mmwiiz £ 2, 7 z yf < > o A&jCilR-tl <h it® LA„

5ctte[i4][i5][i6]ii,*.E1lro-v >^'=|$4'*(ceBBH#BBB(7)z:#jeT-;H:joit^$-S'gij*(g 

l>T7-(";forLfc>), ISSIbS^^lti-SK 0 »1-}| L^m<7)jg-e4)6 o 5:to(i[17] 

l±, MD St* 12 £ 2 if 7*KffSJt J4±(300K)T-«ftfI3¥t4^-e& ^ , 16 jC=4-ei4|gStt 

$7)50.5~lGPa -C%£ fcit'ATV'So $74S*4t:'K5:E[18]K. I6BBB#S £ StrEWH 

PE ro3$t4^4-7FS*s\ *"7 V >Jt 0.49 C ZcD##li7)^ 016ISBBB<fc$"eo
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( 6 ) 7 lx v 4- v 7;i/ mmm ^ ^#7 6 71 7 V 7 h ##5(Python)##

(7) jn>v>(0Am^^77- ht6 7o7'9A^ 7^-7j:-X##
0#J^ 1 #<(D#^60±, 77v h7^-A^#/J\

V^o

L^'L, %10, ll#J^(7)2*#-eU:, ffL6###^aigJ^W^V-m#<bV'

l#m77 v

#]g-e, tV - 6^^ ^#(0^6 77 h7J:7<!:^'D"CL^c

/:o fz-%\ %i i#mm77v h7t-A(/)C(7)^m^#^:L,

6/z#C, l#j^77v h7t-A(D#±^##(7)^@A^^6o

2.5.2.1 ##TT- 9 X\tit)

W'U l#J^77 v h7f-A-e(±gl2.5.2.1-U:^L/:Z9t:, 7^T

(07-?#—77v 

LTv^o

264
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• GUI Editor/Browser (Launcher)

• GUI Viewer/GNUPLOT(Launcher)

• Data Manager (Launcher) (^t^SfEhK)

• Engine Manager (Launcher) (4$^^f#h&)
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© platform.menu [\
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i ©platform, edit
i Browse/Edit @@
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i ShowilB, GNUPL0Tf3t&& t*
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•Java GUI <7)$5li
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•GUI T<7) Python Hfr 
•GUI <7)i5li 
■Python Parser £11" fc
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2.53.3 7"-?####
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C(7)Z 9 u, UDF7"-?<7)-f###^K^Bm;^

t#V7 v h 7 t-A(7)##tUf-7"C#2.5.3.3.1 U^t%A^^9c"CV^

6 o
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2.5.3.3-1 Browse/Edit

No

1 menu ####7TV4r-i/3

2 — 7 4 7WHliElhio Z TBrowse, Edit, Show 4: S Ell 7 7° V 7 — '7 a 7 L5MFJ

3 - JDK1.3^(7)^g.

4 util n -i >9-vx-xfflsi

5 browse/edit UDF7 7 4 ;V^f7^1i7 -

6 browse auto refresh##^!##

7 edit recordiltllk #l#jo Z Trecod label####(7)%&j)D

8 browse/edit ->- HB53-<7)eHS««6go n tf- • ^-x HSffiiBiD

9 browse/edit Key, IndexM^cO^T

10 browse/edit Select, help, uni tUtfbijllJD

11 browse/edit

2.53.4 ^'7 v 7 4 f X##

(1) 2^7CX'7 7 4 v^X##

l#mm7°7 V b7t-AT(±3^7C^7 7 74 

2^:7C/77##(i#%L^v^ fCT, ##0m####^2^7C^y77"C^t 

6/:^7V-(7)^##/7777 bT^6 Gnuplot^a*^*, ^^^^77##^# 

tJQL/L'o

(2) 3^^7 7 4 v ^X##

Show ®@(7) 3 ^7C^'7 v 7 4 v ^ X^TC^ LTTE 3 V\ i^jgfbjd Z Cf

lW#7 t V -(D#^^g|c7Lo 

• Java3D b GL4Java

3 ^Klt*?7 "J 7 4 "j 7 Ts^oFtDtztfXDffy 7 4 "j 7 X API (C Java3D ^rilM LT/^:^

JavaSD htt#T^6/:^, ^##T^6^T^^m<##7

T U “ i) ^ V' o

T L T\ Java3D £ OpenGL Java binding Tab-?) GL4Java L^MT& L t IZ LtL0 

Z jb Z 1) g# Java 6 OpenGL (0#@ API ^ Of & <0 T i^jg & "T# t: ^ 0 , L

i>> MIM t u “Oisco^^^o

- 3^/7 v 74 H:^LTmT^#m<7)m^M##
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3 7 7 4 "J h (SPHERE, ELLIPSOID, CYLINDER,

DISK, ELLIPSE) CMLT3 D^Tt&BL ^T5f#J$£<7)t£)e^E£ UilEU 

6 2 h Lz^o

• (UNSTRUCTURED MESH)r(7)#(7) 3 > 7-^##@(7)^

(UNSTRUCTURED MESH)"C(7)#(7) 3 7 7-^##m(7)^T##^m^ L 

tZo

2.S.3.5

Hll TST (i Interface Object f 7 *? 7 x. — X (LIT IObject f 7 7 x — X <h Of

(7)^(7)TT- bT*abo7t7&?, H12 UDFManager ^>^7x-

X^r#%##L, 7^7 7 h7t-A^(7)yo77A^7^7x-X^%^$'^T^o 

lObjectf 7f7x-X^7Xj3ZCfUDFManager^7^7x-X^7X(±, (3) "C 

7^7x-x^7Xg#^7-;i/-C UDF 77^zi/^#j: ^

gi2.5.3.5.1 U7"nf"7 6f 7f 7x-X(7)7-4rT^T7^^fo

UDFManager IObject
^7?7x-X^7X jy?7x-^^7^

^ 7?7x-X

^7^7^7’J

UDF/t—^ UDF 7. h V -V

7P77l'7t--A377^7*7 V

g]2.5.3.5.1 7^ny7A^>^7xL-7.7f77V(T)7-4rT7T-V
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T, ^c#;g"e#^##muDF^^- h##w >??jL-x^y-y v cm^oL/zo
-(7)##(7)#mt:z(9, x-<

yX&ff

^cTV^6o

( 1 ) IObject -i y *7 ~7 x- — 7s

lObject ^ y^ 7^.-X(±, tXy%.^ hj#[o]^#fC#cf##Xr(7)UDF ^7'7J:

Tyt^yxu h^L-C#mt6^^^-C#6o

L-cv^.

Hll^-C(i. ^L^%'^^#(D#A^G^7 4'7y h - -^-/<^(7)yXTA##^

Hi2#m-e(±
% ^ y K7O- y#7-4r% ^ 7 -v L, Migj^^«t rf 7 ^ V

[6]±$-tir6C<!:^'r#/:o
#E2.5.3.5-1 C,

# 2.5.3.51 C^tm (9 ^ 20 #(D[o]±^6fl/:o

2.5.3.5-1 y^yyvetmiz&igi^'^tvjt#
%#f jn y y #^7^X7 V ^ ^ v i$K

COGNAC3_0123 
g++ 2.95.2

2000/5 V V - X& 76MB 8min llsec

COGNAC3_0126 
VC++6.0

2001/1 66MB 24sec

%## 15% $^20^

/n— K^^T ! Pentiums 500MHz, dual, Memory 512MB 
OS ! WindowsNT4.0+sp5
f$-$T^ T11/ ". A20B20 x 175 mols total 7000 atoms
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( 2 ) UDFManager 4 7 7 7 -x “ X

UDFManager ^7^7^-7(i, UDF 77^;l/(7)Am^ #{$ ^ f 6 #m 7 7 7 (7)

LT ^ 0,77^ (L 6 z ^ ^,0

2(7)^ 7^ 7^-7(±J#^##^(7)UDF^M#^#^(OUDF 77

7°o7'7< 7 7'±(D#^e

#<L, y7vh7f-A^#%$-tir6ZheB^hLTv^o

(3) ̂ 7^7o:-X^77g#^7-;l/

Hll #J^t*(j: ^7f7o:-7777 0 , ^ 7 ix 7

/:o

Z.(Dtztf) H12 IObject 'i 7 9 7 .x — 7 ^ UDFManager 'i >^7x-X

f 63.-4f77%^, UDF^#Z 0 67-;l/^##L/:o

CfLUZO, ^a3.-T4VT4-(DAm7jy3 7'7AgR^-^g

yo/7Am#mzmdf±4i8t:au?

( 4 ) UDF Manager for Python

Python (D3-7 7 K 7°n 7 7° h WMfr b> jg# UDF t- 7 (7)#{$ 377 K £}£ At # 

6 Python (7)%g#7^y7V-h 7 f&WiU MiMUUDFf-^^mA^Z^UL/Jo 

Python (7) 3 *7 7 K7°3 7 7° h U^xA't* 5 3 "7 7 K(i>, luifiCT) UDFManager U<£> •& 7 7 7 

n:$U&Z 9 UL/:o

UDFManager for Python {i„ 1 1 ^S£<7) 7°7 7 h 7 t LTVU: Java

77^77 Python U,T(DZ 9

(DJava 7 7^77 tt#mt#6o

(2)#m(DUDF7 7 4';i/e^^Um9 #^6UDF7 7^;i/(7)T-7

L(D^#^t*&6o
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2.S.3.6 UDF miC

(1 ) KEY/INDEX MRlf KEY/INDEX SEE^SA

f - x. 6 ^  ̂T L 2 ^ A<=m ^ T*- ? #7m± t: & &

d' > f E lift t> 6 #8 M# ^ E T, ^(± KEY/INDEX E^UDFt:%OAfi 

/:o KEY/INDEXE(Df-^(i^7%mCl"3^#f6 2^^-e#, f(D^7X^#BSf

KEYE(i, stringE^Ef'-?#*"#^ INDEXED,
int E t |wj Et~ PMfc o

KEY/INDEX E%- f 7% ^fLTv^6 <b #, ^(7) ^ 7 X(7)%- ^ ^#8 E A

KEY/INDEX#BBE(Df-f^^#f6o 
UDF(7)^#gB^^V^T, KEY/INDEXE(D^#(i^T(7)Z ^ CET^^o

[class] ClassNameWithKey.{

otherData:OtherType // f 7 X |*](7)#(7)f— ^ 

jceyVaiue:KEY // KEY E <Dt*'— *7 iiM,

}

dataQ:{

otherData:OtherType

dataWithKey []: ClassNam e Wi th Key

}

KEY/INDEX #BBE<%7E#(;L #BSf & f 7 X % 6 2^t:Z-oTmT(7)#^:ET

^T^)o

[class] ClassNameReferKey{

otherData.OtherType // ^yXlAxHti1(T)t~-*9
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}

INDEX INDEX

KEY/INDEX7 777

*9 7 o

KEY/INDEX

keyValue:< ClassNameWithKey ,KEY> // KEY V) x — ^ 7E0

class VectorSD: { // so ^ f Hi/ a

x:double /ZX$S

yidouble // Yffig

z:double

x.

//ZffiH

h

class Vertex: { // 7X

id : INDEX

position:Vector3D // ffitg

}

class Edge: {

id : INDEX

vertex □ :<Vertex,INDEX> // A^ ID 7) V X h
}

class StructuredMesh: { // — ^

vertexQ : Vertex // 7< 7 '> a A ^ h

edge[] : Edge // SiESt^T*— 9 E^iJ

class PartialRegion:{ // SKiHW

// (J-“f7 y#

name : KEY //

vertexQ :<Vertex,INDEX> // A^ ID 77 U X h
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edgeQ :<Edge,INDEX> // J2IO ID <T> ]) 7 b

};

mesh:{

data : StructuredMesh // ^ *?

partial_region[] : PartialRegion // V 7 b

(2)

®UDF bvt-Ac&wT,

M 5 i [m]("meter"), [nm]("nano meter"), [mm]("milli meter"), [cm]("centi meter") 

[km] ("kilo meter)

If ! [ng]("nano gram"),[mg]("milli gram"),[g]("gram"),[kg]("kilogram"), 

[t]("ton")

! [ps]("pico second"), [ns]("nano second"),[ms]("milli second"),

[s] ("second"), [min] ("minute"), [hour] ("hour")

'tCOjUl : [N]("newton"),[Pa]("pascal "),[J]("joule "),[A]("ampere"),[C]("coulomb")

[K] ("kelvin"), [mol] ("mol"), [cd] ("candela"), [rad] ("radian"), [sr] ("steradian")

¥begin{unit}

[new_unitl] = constant [built_in_unit]

[new_unit2] = [new_unitl* built_in_unit 1A2]

¥end{unit}
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¥begin{def}

dataname:datatype \_dataunit] 

¥end{def}

L T ^ 6 $ fL 6 o 5 Z <k d: ^ T T - f ^

6o UDFManager (for Python) l^dol^T t)> W-iiLi^^ (Dy^ — ¥ \{|[^|$ 9 ^ <b 6 c

2.5.4
2.5.4.1 7*'-?MMWfe

Python Script (C J; <5 v2'— $ HbBM £f ^"f"o

Python Script (C J: 5 ^ iBSf^ Sr ^'t'o

(M 1 ) f $W###
$Molecular_Attributes. Atom_Type[0]. Name = "C"

$Molecular_Attributes.Atom_Type[1]. Name = "H"

(M2) UDF Path <5—(Deep Copy)

mol = $Set_of_Molecules. molecule[10] 

mol. Mol_ID = 12

$Set_of_Molecules. molecule[ll] = mol

2.5.4.2 ^^ 7 -T ^
(1)

UDF ^ & 2 ^ Plot T6 L/bo

1 . Sheet class <Z)ijtfjP

Python (CS/— F CD Sheet class SriS^O L/c0

Sheet class ^fu CD t do D 2 ''OKjd'T 5 class "Cfc *9 )k
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2.S.4.3 — — ^

(1) IObject 4 1/ % ~7 zn —X

2.5.4.31 (C IObject -< 7oz —7(7)^ V 7 K—

^ 2.5.4.3-1 IObject — 7 7 F—^

7 7 7 F^ IHSH
UDFObject
(const char *name=^'0

377 Fy7 7

UDFObject
(const UDFObjectfe other)

377 F^y y

"UDFObject () 7^7 F 7 y y
virtual const char *GetName() UDF77d</U^g(#
virtual void _Input 
(istream& is)

7 F !) —AAT777;/

virtual void _0utput 
(ostream& os)

7 F D —y y

virtual void _Input 
(UDFistream& is)

7 F y y

virtual void _0utput 
(UDFostream& os)

7 F !) —AlHAy y y

uDF^w^y^/zcy F "77^7 7'
UDFshort:: UDFshort UDFshort # short ^

/W 7 K
UDFint:: UDFint UDFint m int

-OK
UDFlong:: UDFlong UDFlong # long 

-<7 K
UDFfloat:: UDFfloat UDFfloat # float ^

y K
UDFsingle:: UDFsingle UDFsingle# float ^

/<xr ^ K
UDFdouble:: UDFdouble UDFdouble # double ^

> K
UDFstring:: UDFstring
(const char *name=,,,/, char *val-"")

UDFstring #

string UDFstring:: GetValue() string 7s'— 7
operator UDFstring:: string()
void UDFstring:: SetValue(string val) string
template (class T>class UDFarray:: UDFarray 
(const char *name=,,,/)

UDFarray #

size t UDFarray::size() STL::<list>M^y 77 K
size t max UDFarray::size() lsl±
void UDFarray::push back(T & x) mr
void UDFarray:: clear () |Bi±
void UDFarray::pop_back()
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void UDFarray::reserve(size_t n) STL:: <vector>R£i 7 7 v
K

size t UDFarray"capacity()
T & UDFarray: [operator [] (size t pos) [S]-L
const T & UDF array: :operator[] (size t pos)
vector<T>:[iterator UDFarray::begin() |if]±
vector<T>: [iterator UDF array: :end()
vector<T>:[iterator UDFarray::rbegin()
vector<T>:[iterator UDFarray::rendO
void UDF array: :resize(size t n, T x = TO) fw]±
vector<T>: [iterator UDF array: [erase 
(vector<T>::iterator it)

fs]±

vector<T>: [iterator UDF array: [erase 
(vector<T>: [iterator first, vector<T>: [iterator 
last)
void
UDFarray::assign(vector<T>::const_iterator 
first, vector<T>::const iterator last)
void UDF array: :assign(size t n, const T& x = TO) |SJ±
vector<T>: [iterator UDF array: [insert 
(vector<T>::iterator it, const T& x = TO)
void UDFarray:[insert
(vector<T>::iterator it, size t n, const T& x)
void UDFarray:[insert
(vector<T>::iterator it, vector<T>::const_iterator 
first, vector<T>::const iterator last)
It###?"
bool operator—
(const UDFObject& x, const UDFObject& y)
bool operator<
(const UDFObject& x, const UDFObject& y)

istream& operator »
(istream& is, UDFObject& object)

T^rX b AXX b V - A

ostream& operator «
(ostream& os, UDFObject& object)
UDFistream& operator »
(UDFistream& is, UDFObject& object)

UDF A^X h V -A##
■f*

UDFostream& operator «
(UDFostream& os, UDFObject& object)

UDF mt)Z h V -XiSS

( 2 ) UDFManager T > 7 a: ■—X

2.5.4.3-2 U UDFManager T > ^ 7x-XC07 V 7 o
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2.5.4.3-2 UDFManager ^f777.x — X<7)7 7 7

7 V 7 F^ ##
UDFManager
(const string &udfname, int mode = READ)

3 7% h 7 ^ ^

~UDFManagerQ f X h 7 ^ ^

UDFManager:: ObjectNotFoundException
UDFManager:: SymbolNotFoundException ta 76 V 7 b & v'
UDFManager::
SymbolNotDeterminedException

Ja te 7 7 Jl' & w

UDFManager:: KeyNotFoundException
UDFManager:: IndexNotFoundException 7 7 % 7 7 7 b & v'
UDFManager::ParseException UDF/^“^i7“
UDFManager: :FileIOException JaS UDF 7 tUVW 10

UDFManager::SystemException 7 7 7'7 V 7 -
UDFManager:: NotlmplementedException
1/3- KMMii
size t totalRecordO
bool jump
(size t recoru no)
bool jump
(const string &record name)

^amlx3-

bool nextRecordO ^7 3-
const string newRecord 
(const string prefix)

Jf 1x3-

bool write 0 ^1/3- Kf-y t UDF
7t 4 n^mtl

bool seek
(const string &location)

$3 7E 7 7 4^ Jl/flL

const string tell() to*
const string tell
(const string& location, const INDEX& 
index=INDEX());
string typeQ
bool nextO $.7- 9
size t size() ii® -> > xn'nmmmi e to*
size t size(const string &location) }§$-> >*><oge?ij$xmeTO*
size_t size(const string &location, const 
INDEX & index=INDEX())

-> > TOV • INDEX dge^lJE* 
me TO*

bool get(const string &location, short &value, 
const INDEX & index=INDEX0)
bool get(const string &location, int & value, 
const INDEX & index=INDEXQ)
bool get(const string &location, long &value,
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const INDEX & index^INDEXQ)
bool get(const string &location, float &value, 
const INDEX & index=INDEXO)

|w]±

bool get(const string Relocation, double 
& value, const INDEX & index=INDEX())

|s]±

bool get(const string &location, string 
&value, const INDEX Re index=INDEX())
bool getArray(const string Relocation, 
vector<short> &array, const INDEX & 
index=INDEX())

tgjE->y*'n'<Dr-? E?iJ

bool getArray(const string Relocation, 
vector<short> Rearray, const INDEX Re 
index=INDEX())
bool getArray(const string Relocation, 
vector<int> Rearray, const INDEX Re
index=INDEXO)

fej±

bool getArray(const string Relocation, 
vector<long> Rearray, const INDEX Re
index=INDEXO)
bool getArray(const string Relocation, 
vector<float> Rearray, const INDEX Re 
index=INDEX())

fW]±

bool getArray (const string Relocation, 
vector<double> Rearray, const INDEX Re 
index=INDEX())

!wj±

bool getArray(const string Relocation, 
vector<string> Rearray, const INDEX Re
index=INDEXO)

fSJ±

short short Value (const string Relocation)
int intValue (const string Relocation) 1*1 ±
long longValue(const string Relocation) |s]±
float float Value (const string Relocation) 1*1 ±
double doubleValue(const string Relocation) 1*1 ±
string stringValue (const string Relocation) |Wj±
vector<short> Re shortArray
(const string Relocation)

1*1 ±

vector<int> Re intArray
(const string Relocation)

i*i±

vector<long> Re longArray
(const string Relocation)

-> > ? BB^IJ £

vector<float> Re floatArray
(const string Relocation)

|9]±

vector<double> Re doubleArray
(const string Relocation)

1*1 ±

vector<string> RestringArray 
(const string Relocation)

bool put
(const string Relocation, short Revalue, const

- INDEX (D f - ^ ^
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INDEX & index=INDEXO)
bool put
(const string &location, int & value, const 
INDEX & index=INDEXO)
bool put
(const string &location, long &value, const
INDEX & index=INDEXO)

IU±

bool put
(const string &location, float &value, const 
INDEX & index=INDEXO)
bool put
(const string &location, double & value, const 
INDEX & index=INDEXO)
bool put
(const string &location, string & value, const
INDEX & index=INDEXO)

IU_h

bool put Array
(const string &location, vector<short> 
&array, const INDEX & index=INDEX())

%£■> ytfju- INDEX nr- 9 Id

bool put Array
(const string Relocation, vector<short> 
Rearray, const INDEX & index=INDEX())

ls]±

bool put Array
(const string Relocation, vector<int> Rearray, 
const INDEX Re index=INDEXO)
bool put Array
(const string Relocation, vector<long> Rearray, 
const INDEX Re index=INDEXO)

IU±

bool put Array
(const string Relocation, vector<float> 
Rearray, const INDEX Re index=INDEX())
bool put Array
(const string Relocation, vector<double> 
Rearray, const INDEX Re index=INDEX())
bool put Array
(const string Relocation, vector<string> 
Rearray, const INDEX Re index=INDEX())
4r- - d' v
vector<string> getKeyClass(string
UDFClassName);

tH 7E A — (D —H iS'f

vector<int> getIDList(string
UDFClassName);
Location getLocation(string UDFClassName, 
string key);

t
Location getLocation(string UDFClassName, 
int id); T ‘7 y7 X (7) '> > 3 y

292



(3) ̂ >77x:-7777g#^7-;l/

IE2.5.4.3-1 C, ^

J:>v>^##(±[g|2.5.4.3.W:j3e6 FUDF^#77^;bJ ^ F777^v/^7 

7 V 7°FJ & Z 0=7^-^70 77 A 7-7J ^#at6o F7 7 7/\v 740&7 7 V 7bJ 

^>77j:-7777^7.-4f^#777(:-7vb:77'76/:^(7)j#^7^)0, c 

=FU: Z 0 >7 7xL-7 7 7 7(7)#t) 0 t:o.-7'^#7 7 7 (g|(7)#J"e(d:

VectorSd) T-7<7)###i#W?^(:&0%#

(7)7 ^ 77 V

7 7 7 /\ v 7"5e.JS"T" > 7° 1/ — Mi I Object -i >^7x“7joJ;{/ UDFManager 'i > 7

7x:-7mrm#$fLTV^m^T7 7''^- 6^(i
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bind IVector3D Vector3d 
include "Vector3d.h"

UDF

#include "udfobject.h"
#include "vector3d.h" 
class Vector3d; 
class I Atom;

class lAtom : public UDFObject { 
public: 

lAtomO :
UDFObjectO {} 
virtual ~IAtom() {)
virtual const char* GetNameO { return "Atom"; } 
UDFstring name;
Vector3d pos;
Vector3d vel;

public:
virtual void _lnput(istream& is) ( 

is » name; 
is » pos; 
is » vel; )

virtual void Output(ostream& os) [ 
os << name « " "; 
os « pos « " 
os « vel « " 
os « "]" « endl;

JL—tfZfn'fyA
V-X

T

EI2.5.4.3-1
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( 4 ) UDF Manager for Python

UDFManager for Python X) X V 7 P—2 . 5 . 4 . 3 — 3 o Python XXV

(xx v y P^i)

from UDFManager import *

zz = UDFManager('simple_test_16xl6xl6_out.key')

zz.totalRecordO

zz. nextRecordO

yy=zz.getIDList('Vertex')

print zz.getLocation('Vertex',l)

zz .p ut(989.7, "fie Id. volume_fraction_fie Id □. value Q", [0,0]) 

zz.writeQ

print zz.getArray("field.volume_fraction_field[].value□",[0,0])

2.5.4.3-3 UDFManager for Python P V v R—‘II

^ V V
UDFManager(udffilename) 3>X ta6StLZ;UDF*t-7°>1-

•5)0
totalRecordQ UDFffl(gl/3- KScS-ilto
jump (record_no_or_label) KiSci

15>o
Stt-c £ nii’-E-d !x 3 - KSt -C # * HtUf None 
5-$to

nextRecordO •'fcP) I/ Z7 — p UfSSijy o

None ^ iSy o
newRecord(label-'")

None^r^fo

seek(location) jH/E $ ft/: location index |5Sl U6 o
tell() location o
ty p e (location=" ") #%(7) location X) U D F T — X M y 0
size(location="") location f (0
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o
7 ij y “ tf - 7 Ifjh h t ^ li, 1 iSi" o location 
^baST^Ialill^ TV' 6 t # None iS't'o

get(location-'", unit-'") ta^Ecf tz location (?)U D F t — 7 jSi™0 T — 7 
None

index £ b/ X b T#f" F (iT ^ & V'G location
7 6o

getArray (location-'", unit-1'") baTE $ ti/c location (D U D F E^JT — X iSi~0 T 
“ ^ L & None iSi-o

location TbaTE index Cba^ L/c
E^Kxfy^x^mmzO^V'F# E^ijf
- ^ V X b Tigf o

put(value,location-'",unit-"') baTE£ LitF location Ht#w- ^ dr 7 b "t* & 0
putArray(value_list,location-'",uni 
t="")

ba/EZtltz location Ht — 7 V X b £ dr 7 b i~ T 0 
Location (i T “ 7 £ dr 7 b i~ T TfellfeM ^*f"0

erase (location-"') #sssnzc location OTr'- 4 4gljBit * „ j|IJ 
% LZ:Btl±-tf n 4-$ L,*Iic LZ:B#I± None 4Hto

unit(location="") ba/EcF bl7F location (7)UDF T — 7 jEi~0
tlTV'^V'B$(± None jS"t"0

getUnit(unit_name,to_unit) unit_name (7) 1 ^-t£ to_unit C^b^ L /z F & (0
0

T § & tUi\ None ^iE't'o
setUnit(unit_name,unit_expressio
n)

unit_name unit_expression £ dr 7
b

write (udfname) Tti£ TC^ dr 7 b l/cf — ^ 7 7 -f C# #
tfo

getIDList(class_name) class_name 4 7 X WfgglZ-ffibtitz INDEX r*~
4 4 '1 % I (t4>4n) VM-to

getKeyList(class_name) class_name f 7 7, cOfggiCfgfctLZ: KEY T~ 9 4 
'IX h (*?'->• J. ? h)

getLocation(class_name,key_or_in
dex)

ba^^fl^^xXT, KEY/INDEX# (VXb) ^ 
Location ( V 7 b ) fcM't o

getProjectNmae()
getEngineNameO
getEngineVersion()
getCommentQ

UDFa7 f—|##4%#t6.

setProjectNmae(p reject) 
setEngineName(engine) 
setEngineVersion(version) 
setComment(comment)

UDFa-7 4-tPS4S5et-6„

7 77 location (i, (2)@df'H>

f 7 ^ X ^ ^ V'f - ^ ^ h Sd^iJ ^ 7 f 7 f X V X b ^ /: (± (3)Location

X7XtTv%.^ b^LocationList^^XtYv^^ bT&&o
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#3#

3.1

/J'MJitA

3.1.1 ItCfctr

->i ^ V—>3 y|cA 9a$to<ctt»EI+*ff 5fcibKtt. 1) JPX, @mX6#%xW

tosd ibdiL5#*/j:^ttT (SET. SET. StKT&A) X©trt4roM«l*JSW,

2) ->5 v-->3 '^^(DAti^y t—f — k LTroiWttT—^^-xrotSE. 3) ->5

a v—->3 yroSjtEA^s/^cofcexDASto • togto&USt 

5*®S*lciz;o-r. BT^IfttltV'5.

(1) ScttTxroM^EISSltSilrol+ai]

(2) KETXtoXStittrol+ai

(3) #**#i6$rWX-5ti"fl-® vAd i/-ro|+ai

3.1.2

in 9S»Tx©i*^E*SirBit*sii»i+aj

ISiBttKiil'EWiFH^It'K !1 An h° vy, #!)if vy, ^!)ifi/yrW7l'k-K£

rtotfFI-ttfiicSlraXBtlcttes,£#§, 
©a-§-*i*5fcs6(-, y y yyyy*A«#fBttroM»!rit'<T*ft»xaj;4i«Li'0

SiblX tic®lraXB#<7)Stl!)iU;y, S-XEl6]^er 1 . -eMUiSiiWSlt (EttKiEIS

Sit) :«: kCHHA'

fcrocLrv'S. rroJ; 9*$Sit-«(»)5)(Biaxxi£<*S$iv5a.«iXfc5= ## 

Xtia*»li i g^XISSftroSJffli^fffctirv'5 iiK SSftli*#l®pDnOtt±^ V 4- 

3S$MS< ##X6 y--> 3 yx®xai|*ffli'Axe®*iBlt^#i6

£>*vcv'5„

Aw^xiiTsJc i o#gic. x#6Aiy-mmnxA#icai'##x^sit#mi&*'<. 

S6S • #S»ro!Wttff«#iiSrSfd-X5fci6. ttWttiJSgUSrSfejtt, 

*<|gSft««S*iJ*t|H3B#yf+aiX2>Sg (SFTR) roM%5rffoA„ *4FSlts 

FTR5:Sl't, rtJBgSlxtl'-5T-f y^7Xy7X°y ya t°yyro-tiryUrlltglBiralt

299



/Ix"C^)6^K^i9#9^^^$)6o ^(DA"C. i/

^ zz j;6^

^-###^aT(D^^f(D3yyT^^/—i/s 0#

^r%! \

Avrami^:(C ^7^ CAE LZnL,

(2) i#mTT(Dm#%i±(D#+#j

0^(C, PVT #

h yyxirzL—th —

LN mm~

y#^r#J^f-6i/yTA^#^ 

L^o ^^(1, PVT#@&#

TT-yrA/#^^^ 6tL6m@ (S

FPVT) &im%L/Co z^b^j;

"9 ,a^(7)y^-y —y—^it"<-c

6Z^^-C#6 J:9(c^6o 

m 3.1.2-4 tSFPVTlt©

pvT^'j^

^(Dny K^gl^^iir6 3:9^ 

L^o Z^b^j;i9—^j3E^i,

Pressure
TL

3.1.2-4 gA)T^^fmA0#@ (SFPVT) (D#^g
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#m t Kfctfmj-r z&ni-tu •y-ai6i±*isii-e* i?, se-e.

3.1.3 #SB

(1) S«i T T- <0 s { <7) tfiffl

(2) SET T- <7) X$g®itlC>ftiM

SETT'-eAE^^It^nSSSS FP VTdr)fl$*ffoZ:„

(3) £*-t£ti't'k/)Itny-rottil

SBSaWL-fn -y-ltil £ffv\ 4 Stf t ### 7*0 y- t «i

3.1.4 4-EiottH t @S

(1) XUT-e (7)S»E#Sbbht k*» coltil

%% - «)fw[p]J:kiao-cv'<0 jt,

K rt¥$ M % L E- E E 7 * n y - ES^SS E <h OT 69 & £ it si, 7 '/wt'

y k & ttE„ #ET, flU&EXbOK

#4(D#ETI:joit6#j@^ffv\ yUb->3 ><7)E»t)coSEt'- 

ES’ff'i o

(2) @ETT-<7)S^®tt<7)Itiffl

ztii-cffot#rv>si@5tE«E7v>it, 17X$(oEl;%##i:-7V'Tti. 

7s- * 7iJSfIS tit § -Cv>i0^li4-|pIM%4-tf -= £-£A,»fP V T S- H'tEti,
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3.2.1

LTgl 3.2.11 oz^^f vny^rf yy;i/0^^:^#L/:o ^

V a y ^ f y y ;i/ (i, #@y;i/1: ^ fb#y;(/1: t $ fu^ v^ c /: < # L v ^#^o y;i/

gi 3.2.11 (a) a-i/y ny^rX b V > V^f I/>y V ny y

(b) b f n v ij )\/ & ##A T 8 0^:##AJ (c) ^ V n y Jf -f y y)V <DJ y — V in

3.2^

(1)^V n y f f >y;i/O^^Y&

^yaT^%bV>75#t:^#L/:^Vay4rfye#6^^t:. 

fi 2 7jOf° V k > y V n — ;i/=S:fflV'/io #Of V 1/ y y V n — ;W±

yy ny^rx b v y

2 t: & 2v '##& ^ ##f 6 ^# &y&# L/:^Vay^fy 6

fL6t»tt"C^6o yVay4rfyo^(imTOZ^^c^o ^f#2^ofv^f y
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>y')a-)U (0.9g) (3.6g) £* (30ml) K 80°Ct' 10 S-Mri'

5°cr-12KmtStSu afe-e^-x

httroa*"v n? 5o°cx-12 %
* L t&?L#-CW' < %# LT?)'6, -y>^7V*7VATi K 10ml 1: 2,4-y- Pn7 

jutn^y-tfy 2.4ml $• ig-g- L /c ig$ & ST1~ £«

t-Jrt7 7"SE7)?Bfft-Bo^ 1: y 7^7VX7V*jr-y k 50ml 6-Bin LT5e£

Cdi@m^aigp##L/2 0. P V 0? A*i§ll 800ml ^l:@Tf 3

tftfeV'£)Sft:Wai1-£o IISW^a6SO,i;2Hl< DMSO 1:«t5> LTt5^ 0. 8

<) *? AyfcigiS^-el/fth-f £0 g dt:7Kt 7 f /-;PT#2 0fc%#-LT7)<6K#L. ^ 

1.25g£l#7!;„

*• ij □ 9 * -0- y ‘HNMR t PMCJ: otli i> o 7): IS

$. 82,000 CM±-*£7)PEG 17 64 «»)-> ? Dt'^X h 'J

LTV'^C i 4-^LTi'^o -*<DPEG Kli»* 230 «<O-y7 nr^X P V x7)%#°T# 

Tfcco-e, Cdn y^-tixipra PEG 5/7-iOD 72%l±tr £ Si Lie*otv'i t #x. dlt-So 

■Td-KV □ ? 3->}->(0#T-$>& PEG CtSfll^flitiS'tt&SSi'SoTV'&ddtij'L'C, -> 

7 of^rX P IJ y±l:li-g-;tf 1,000 «J-lUrdTkE**5*6 ^ i: tiyiB (7111"S«

n^Jr+pydOO mg) 5- IN Na0H(0.5 ml)l: 5°C?@#t6. „-C DdTkEXti 

7* y\t-fhtzt>. **v n ? *-o-y*op$t#c drai;i±®v^*^i±^ 

G< tfiOlli, 7<7)iMl7, TKEMtOStlSJ V* S ifif b "> 7 X A- (35 mg) £ 1 N NaOH 

(0.5 mi)ti§7)>L/dgiMS-S'LT, y;pfl:KE.»m%+3. SiST3nfr-HE, itWT-JI 

fev>y;WT)||$i^aE.L/2„

(2)i< V ny^-^x-y'.iPdlitt

') n X jf +P >y'7L'dfE^f#ia£l»K£7t:i6MN R SriSIg ltz0 0 3.2.2-1 1: 

DMS0-d6 a?^(a)*i7k7#V n^^ri-Xt (b)@##*##(Sonifier Cell Disrupter 200, 

Branson Sonic Power Co.) 0 n *7 y Y)Vcr> 400 MHz *H NMR X^-t 7 h IP

g" i * ;P -> 7 PdVXrXXXIi DMSO (d 2.50) 5rfflV'7t0 d? ') □ 9 dy+P X Y)V 

<p<F>y 7 OT'^rX p V Xffl^Tffl tf- 7 Tdd? >J n X ^+p Xd & d(Cpt^<T7'n - P'^J/ItS5 

oTti 0 . ypnr'JfXP'lX^lACrg&TiCiott'^CiWSo YMkK 

#o"C C-2 7jcE*t7|s|S-f S kf-y tiS^'L, C-3 IC|B|ai"S7kE*<Ct:- 7t)5 3 dUfl-
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SiL-tV'&o C-2 *®$i:K£.£;g8 LT-y X Df4x h

V XTDiSTliSATt:/^*/-j:#x.ibn^»o ^roy;H±*i§i$lcj3vr 1

E 3.2.2-1 (a! X'J □ V ++1 >> ibjDMSO =fC'Bii L/a-KV u 9 **f's >f ivn 400-MHz ‘H NMR 
X -x J' 1

-•XV n ? ^-V-xyiVtXlCjoV'T PEG t)? 1 Xn -y » ;H1}M 8 ft T v ,£ %6$ £• ftlEt" -5 Z: 

J6 (C, PEG-DNB21 a-CD ^XV IV ffl.6it "eiSir L Z: I*# Zf8A U ly* fc E#

(DYMtKfc-Zm&tzo -e<7)|S$, y)Vfkl±8ETS-f, XV nxx+h>yxtzijv>TPEG 

O EXn-y'*x6C t:ZviiE8ftZ:„

i> L, XV n f P#n-y»;v^#6|$7)?5etititv!jfy;v(±$'(t:-f ^>(±-t*T

*6. -5-8TXV nX^-9->y;P*3SiS**ff (INNaOH) t:*LT 50°Ct:An#&+6 8& 

ft J: V PEG comiwK*^ 7 7°SftTv>-E>-y- E n 7 LZz0 -frolS*, 7 B#

IWSEKyiKO«<t$-#BLfc. t-#ny»t PEGSIZE

®js£ LT v>Z: X y E 7 - 7 ZWS-t5 8 8ZS$IE8 ftZ:,, 8 61:. 8cO'$ftLZ:Xx£ 

Sephadex G-25 ft'fl-gl U R I ftJ:iy'S’iXElKiilSLtztZh, PEG i PEG-DNB, «D?I
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? 1.4-

Time (ms)

3.2.23

500 Pa <h 10 Pa-e$)(9^##:^^^/u^#L^V

O /J'J \ c > 'L L Tmu Xtm! S(vv$u@1 "v11T yj ' y /K c u k.^ y yr

0. 9%#^^ P ]) ^ <k , 4 f#(D 2, 000 Pa, Wt# 16 fg(D 160 Pa (C

^:h,6o

(3)

m s.2.2-4

(16X)4c#gl/^-e##i"6o

@ A icm ip 6 z 6 ^ #xi

(c^mLT^6^#x. 6^,60
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i 3.2.24 n

3.2.3 ISIS

m±(OZ 9 K*BF55r-li,*"V n^3r-y->y;wcM3-f-^y.T<yJ; ^

(1) ®gy>T* & &VLv>»T 3*v -0WK I *"n -y »ivyA/HSI U 
fWlHtlt, 8 <7)#:$18,|S. 4r v > Zc *" V n ? yy^i'Mf^^'alS. Ltz0

(2) *"V n ? * +h y y;vtc-§■ $ ii,£ Uto$ $ tit v1 •£>:: <k

BtoicItELZ^o

(3) *"V jr-*)->y;w7)tt*^!|*144-il£L. giL/,:*=j—Itfcff'Eti,

^SI^aegSL/jo

3.2.4 ^mroftlltsia

4<v n 3-*-y>y;v-(7)!Wtttc^v>rp$B»il6T'-3'$•**-£„ #C. ft3TOi*"'J n

^4f-y>y^owm**®^®**^*m-x.i,zt

;icti„ *|c. ^nyx? |(7)-> = XL l/--> 3 y-/ny V A Jfflv'tT-.f) Q ^4- 

^■y'r'ncom&ixtl L. -etotiSttS- -> 5 XL iz- -> 3 y|t*-r-B C j: K J; 13 , il$IS$ 

j: ■> 5 xl iz- •> 3 >|S$<olllS'fcJt6tlM*ffi o a±yit«i;#-^V'T. $->5xl1z- 

-> a y yn y 7 a &ff« Ht i o
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3.3

B* H

3.3.1 IlCAtC

r$v>5-^5-ffoZjiS-S-ciS^SSM. -S«W#5 3

esstcffiv^-s-rogfl-^i#^. 3a

4„ ii't<7)Sff%Ktittsfifl-«mj:>)- »7-^«setifitt,

#itsK*w-<##ffliJ(; J; SK*& i> £$rv\ *$a<7)S»## < ES-ftTV'SSr

Lv>fg»$$|ST%So S-VroTftSTcOE^fttiV-T, C<7)$JiST)*ll±.

j: t) ®J$SftSffiMM i-7l-7-> ftiES L ftft

-5-LTT7 h7-?<o$AT- KLtoMKroffitfrT- KLco|£ir£aLT#»

69£$-f!;*-§• x.ST L LT# tz0

t5J'X-t;V7tny-i; L"<7 J: 

7&®@«-4x.St5\ #1:. i »##TTm#tS^t:cv.T

#B ig*?x>f©*?i:WLtfifl-a«y'-ft5?3

4-ilSLT. #^i>fti*$T<7)r7'ft5 ?Td#®*«tbTSTi:T\ a'ST>fifl-SI$g 

S> Stes-f SBJ$ T,til|£t/i„ f LT T,coS»TT>»?-l:ft 

wtsfsse^rMgLTLo &-t,ccn-ml,

$ET-li, T, tie-SKft-aT -B T L 7)?f% L £ o /.Zo Tftift tiv^T

l±, 8t#:6»ffi»SI$MI±Sft-f. E#*l:T75'<btt3iptt<7a*75Si|ft4Tt4-7SBtTSfe

^¥$ic§isei.

ftWLTilSI-SWJES-ffo/io -s-wfes, ttPttffi53-aiSftC'/<3--> BJtroilftSfi 

$ T, J: I) <) 5 S, t: g < * S SS t @ X. T 7 JV > f - * o Z7 j§^-, f63¥14# U #*

##&&##&iaiSSit^ffftTSTLotz0 T 

wfiffi««T*i±. #ay;vK(7)#s#v^a-<LSTL^s. sross

irn$5r Tge, L^-3'lt. 5H1*(c*tLTilg4rfi1 -3?Lo

f-ff < ^%L#l$(7)M#^%L7)4:f STL&-BML LT. *fm<7#%Tl±. T„ re„, 

<7>SJ$ffi$ttKSB LTLWfEtcov^TttfoTLo
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3.3.2

(1) 7iyTirj9lt5?g.$«#ro^xy^gg5<s#<4

tWliB^SE t InUjttC polystyrene(PS)/diethyl malonate(DEM) ttfflLfco PS (D 

#11* 3.3.2-1 9 1C. 4 L. #

& % ps ltv5„

M^w/M^n <t>c (wt%PS) Tc (°C)
7.06 X105 1.05 4.98 21.5
1.09X106 1.08 4.11 23.5
3.84 X1QG 1.04 2.14 27.2
8.49 X10« 1.17 1.20 29.2

3.3.2-1 L/S PS/DEM @##*<0 PS ^f#. 1*^1

jt. mww, mm&g.

yy.^. ^-Bro-E^rai, ps y y^tBroiKHasicVi Lfcfcfe. 2

Etoa^ffvx ps y y^tieDBaroBeMEft^flis-tdr ^-e.

*f[@S]$Lfc r,m. $ £.i^6?&-e<DtB^«/<y-y©9je^tTo/it r6, ssm*

ill. 5H-#80 ^roisUBSEicjsitdfsiT-Ero/^-yffMtoHt'fcdo 0 3.3.2-iWic

15°COi»S-efcl9 . y

Bff.gfa^CTV'dr -nil,

fey. ps y yfs^. y*m

ckEftLTv'< S6T. PS y y^fillUK 51 *#l±’5n/cSB5>
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< & -£> li t' PS V 7 < tahtzt:,

ps >j vj-w<F>mmmm< 4j, 3ies-?isaj-ttc(±, #&?-)»?-<03#*

3.3.3 #S®

PS/DEM 4 figro PS L, IW$i!£ UZrto5l

1t$j)$^i6n-E.SS r.tiTT-rofifl-SaiflO ? X > -f-$ 5ESttt$I|£ LZ:o

< ^%(D;:i|£l:4 0. T,y.T<7)fiS1iJi(cjoV>ri±. t

l^u t a ty 4

£5 kf- Kli-f-fti-ct liffiicf- < £-£ 4 <k7)?fi-75'-D£04<9£E5-:tgic LT,

*^71 n v - k i, jii^tgto b n, z <7)'a$y.±coi63iiit4Sfl-ii$iB<oiina?a$T*ii

T*(±. 5¥t4««CiiiST\ tttt6<)14*7)?$ltt£ ztizx&i-y h?-?/■<:?- t.

#»##*%CTW3<DK#L, coaumn-ett, PS V

y^-y^'StL. il £ sm i*i r ® IE# £ D r i > & v > 4 i; t)5* ;»> o £ „ 4nii. PM4r 

* Si < f§ijt L tz tz tb K 41 tz t # X k, ft -6 o

4(7) PS >) 7 4-ffi (7)4*.l £ BJftl ft t -E> £ to ft. Te„,ti.TUj3lt-B PS <J

yj-m<n»mmt<z>mii£miEitzo zmzxox. ps v

io HKinW^wittiSoc tWftfr-jtz,, 4cofe*t±, ps 

V LT<7)^64v'ft*64^^£D$LTV»6. Lt)>L-^T'. Sf$i$l

PS V 7ffBo##**#(:, ft^ftf*) 4-^itr. DEM V /

ps v 7®tmi7k*»t>ttft3i£#ii'$ft, tt^e

4 4(04^7)^. PS 'J 7 -HBt±*«i£<D|g£ Ltztyl

awt-1±*<. $«6(7)'$ig7)?cT6^aftx.=my7i/-e*4ific>)u0 

PS V 7ft#m&#l4M##W'6*'&y1:g#ta& Te„, fc^o'it, # 

PS fl-^ero-SEtcaUl£ L£„ Tiellt»:J-mco±.fl-t t uztflt Z z ktfftfrt) s ^ 

mwrliJSeilt'e-T^, ccjv-1 X&iZkt)$bJ1tz0 fl-T-l:*$K*<7)SET-l±, T, 
Tff,li©^ft-fc-f*iV'-5 *£££»£» 4<7)*S$7)'ib, fl-TlAKftrogK 

r-ii. ffi»aii@ei4j3v>r.
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(2) fttiita «53-mm ft ti it

PS/DEM*, PS <7fl-7-l:7.08x;io5(7i§£-ftov>T, T„ Tee;WjtS'fSifftt*, fifflU

□ •y-<7)EiliJU J; ■Qr*6Lt:„

2.91w,%PS i-MT"CI±, jtv> 7 ft tiv>T ItiiStT) *gtj-$Sl Si fcRjlift fcn y 7> -y

hfSS7)?Iin^*'\ 7i>ft£8i<+E> fc, PS V -yif-ffiltiieLT* 7 h 7 - 7f#S4-

fttucti),

W*jtx.rv>6Ck^$lfS-C'St:„ -efcT, * 7 1-7-7 fitS^Ijifttia* 4- T,t$tzi6, 
it* 1:# U15 L t: fc ft 6, ft±#-f 4;t 7i5Bg

—tj 2.91w,%PS Sv>7^7tLT*l±'Sff%<7Dffi53'ttt:»titLC0

/<7-7®m^*A+6t,fc ICISWCO ft 7 1-7-

7y<7-x^'#ftt:o ;<7)At;o<oS*fIli7)Klc, ft 7 1- 7 - 7/>"7 - >l±31ft&v>7»?,

c a mm u ft </)/< 7 - x £ x *• > ->•/>• 7 - 

> t £o*lt£o ft<7Xft"X y/>‘7 - XliJ§Sit*fi t', -E-t0/<7- Xtistlft<E>ia*lfSWJlA 

v>ft ft <7 x ,ft > yV 17 - > ri?$I ft -E. ia $ £ T, i: £ fi*, iSEtcftt LilS L

tzkZb, T,l±*S7fci|'g-0@$ffifl:tthl±itft> it*fc fc tftmTf6ftfc^%6^fc

tiotZo

Jtl._fc.c7> J; -j ft, T,(7;t*###lt%#ft#M VtrlW <7 it® 2.91w,%PS fc LT,

#»6ftfc^%6^fc»ct:. Jbiz'iniI*«lt-C\ ft fc It, S.

iSEtpTOSfl-^-EiT)®#*^^, #a'*#X>a@'fmftZ 7 h 7-7<7®

stA-XAfta^smjcii^Ltv'j,

Tg„,l±it*o±#fc i: ift_t#LTv><

3.3.4 4-#<7#tmfc*m

a) B#*&ftj3tt6m»*m#'7#%, r, jy.r ft it -a s$® aro 7 x > ^ g. ffistt 
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Figure 3.5.2-3 SANS analysis of SI-60K/DSI-1=20/80 blend
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[H 3.6.2-2 Normalized storage modulus (top panel) and loss modulus

(bottom panel) of star PI chains of various arm number q at 40°C. 

q = 4 (□), 6 (A), 9 (O), and 15 (O).
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(2) DTD
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3.6.2-3 Comparison of storage and loss moduli data (D and O) of the

4-arm star PI (q = 4) with those expected for the DTD process 

(solid and dashed curves).

El 3.6.2-4 Comparison of storage and loss moduli data (D and O) of the 

6-arm star PI (q = 6) with those expected for the DTD process 

(solid and dashed curves).
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El 3.6.2-5 Comparison of storage and loss moduli data (□ and O) of the

9-arm star PI (q = 9) with those expected for the DTD process 

(solid and dashed curves).

D £fiO OGO 000 OCO o <6o®o^ „ e

HI 3.6.2-6 Comparison of storage and loss moduli data (□ and O) of the

15-arm star PI (15 = 9) with those expected for the DTD process 

(solid and dashed curves).
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3.6.2-8K ^ b & s ,

O o o

log (t/T,.)

IE 3.6.2-7 Plots of dielectric relaxation function O(t) of 
monodisperse linear PI (N = 28; O), {/tw/t}1/2 
(solid line), and 1/N (dashed line) against reduced 
time t/ie (te = terminal dielectric relaxation time). 
The DTD picture is valid when O(t) > {/tw/t}1/2, 1/N.

IE 3.6.2-8 Comparison of loss modulus data (O) of monodisperse linear

PI (N = 28; O) with that expected for the DTD process (solid curve).
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(solid line), and 1/Na (dashed line) against reduced 

time t/xe (xE = terminal dielectric relaxation time).

The DTD picture is valid when O(t) > {/tw/t}1/2, 1/Na.

361



ftM~th0 iEH^oiSSb1^K^^Ij ti^v'<7)*c> ^d'i^S't'6— K6# ( ^ 0 ^ t < xE <r>

@ a'W = a[0(%J]-^(± a Z0*^0±#<^6^v4El3.6.2-7,8 (Ogmi:cV'T(±aXTj 

= 1.9a)o

t<%, (D

<D(t) a'(rj(± a z

(EI3.6.2-9 (Omm#^cv^T(ia'(Tj = 3.6a)o C(7)#gm#m#CR4WU±#^fm 

^^f6(0"e, t<T, "C(±, #:mWCB!^'T#&V'<7)T&&o

fDdr — K5j"^i £* h tfrb t-i§#-n c*tih ^^e"C &>ho CL MM

IMLT,

#*^cTv^C^(±yABC#f6o 2(D^T, mv'g#-7fV

V &̂ ?) 2: #x_ % ft&o -CR#

aA^#3&(Da5^(Dm#r#$a$fL6CR#%^^i-^#x.TAv^ C(7)^^(j:,

^(7)##, gpt), (m 3.6.2-3-e, im

3.6.2-9),

Y. Matsumiya, H. Watanabe, and K. Osaki, Macromolecules, 33(2), 499 (2000).

H. Watanabe, Y. Matsumiya, and K. Osaki, J. Polym. Sci. Part B: Polym. Phys., 38(8), 

1024-1036 (2000).

Y. Matsumiya and H. Watanabe, "Further Test of Tube Dilation Process in Star- 

Branched cis-Polyisoprene: Role of Branching-Point Fluctuation", Macromolecules, 

submitted.

362



3.6.3 568®

(1) f$S q -hmtthSfc pi E*T-t>S-§-a;-e'-g')S;L1 E

Sfl-f-l Ma=7MeT)>#l-C\ zj'-fc *) jl. < lAn^t ZtibnMJfi PI 

faWitilE PI J: tJEv'-t-h'5MU4-^U q i:%}MSS L & v> 4 E Zf ? n?t:„ to

5ftte«¥#i:oi>ti, aa pi use pi i t)i£v>^- Kfl-^tTSL^T)1-, ctoaam

<7)q)- K5Mmq<7)iSto (>9) 4<7)f6@

14K<7)7"Q- K— > Eli, ISE^- K«7"d- K— >7‘i 0 gg#-p*6o 4(7)7"c- K

-> E<7)g)f <7)St±, t: ja it & #(7)K0]#^14 e ^ <7) t:# L T#

enin^-E.

(2) #*#*<>## pi MKov>r,»«^«ie> rcostB^BEnas-ex.*v> i: roesro

K 7 # a 7 tl t: |['|■J.ipll; a 7 „n E ?: n DTI) M ($ a |a(t) = [0(t)]‘*d (d=l) t, SSq 7)A/r

S^-B_hEoaff^ PlEK-7V>Tft!EL7t:„ q tfftlf 4(7)R@li+a-t:mEt6 t: 6

t\ DTD Mffc’Ct±£T(7) q (= 4, .6, 9, 15) ICTX^T PJflffitlSfcK L £„ 4(7)15$ 

*>6. aaSfliTill-SEfDSlctiit-BStito

(3) (cr) a®co*s*t L-rtgEasMti- 

tui\ VB’Mcomi&frt&AttZo iW.SHJit. CR ¥«Ht<7)#ttBfM t** = 

/[a’(t)/a]4tw = /[<P(t)]“2tw (tw t± lfl<7)|SA-6-v>ti(7)$(er, / li 1

MS 4>(t) i'bm«U #BfM7E-7V t T-offRSKSftw^ittS-^WL^o -eros*. 

Sfl-itlEPI i;ov>ti±, ftSEfniitoaSSET- t>t** t&i), z.offif&coZMWlC 

n&titz„ -j, #55-asapi e-7v»ti±, *@##*#±#@11? t<T** e * d . @m 

L1#7fcv>Z E*?av>ZiSIt7t:o

iwlEtaailco^ii, &E<oZft • *!#<- BP*>, Ii»

3®f- K53-#(Jftv>w-C\ t<t„ roB^Pfllif ®(t) t)?*4 i) < SS-tirT,

m $ E 5 aW = alODJ]"1'2l± a X t)*4 OEA < *17,*V>0 4(7)

<t 7 ^mmem<7) cRWfttiT^&^a^'t^iisft^iT)-?-. 6. -

E, aam^amt- K9-*i±j£vu7)t\ t<%, wsswa-e ®(t> a?*s < a. 4

iwu a x i)tgs*s < & 19, 4rogj511=1*1 ^ cr

t < xc -m,

s=fcv>0 4(7)4 7 C, fi8El--3i>T<7)t:Bi3Sfta(ecoii6eij4 #7)%w

am • little- Kfl-* ift-oztfrb (K-Eflt) tdSIS £ ft £ $6S"e* 5 „

363



3.6.4 £r'&<r>Vrmtnm

WXmyfft -eii, *#

Frg«-e*KWI-®iK-rsrtSr*Lfc0 ZWStt. pom-pom

tt*tcov'T. ffisafsftrosstt^itE-fdT-eTfcd, ®=b®

i-dJBySS’^^E^e^'/woWIgroTtsbci-to^LTtv,

364



365



% i $

(it) E+M *m

MR 12 ^$li. e.-S-l@$$)f%$*Si:tiv>TI±, SSlhkS, R$K5fc*-E)V'i±*ai-

mm&mK E*+7)6gi:Mt'ta htiir£t:. St:,

H)isii«T-* s & 7 - * > x t';v- < z t tcisELt: s-sroer.ss.if

s; t

-J i: i> UfiirMcogtoii 0 (cil'g-t^, Z t t?-e£ t:„ #1:, 4 t tbtz SV

77 (7f-i y'a h 9 t 7"J <7)#i[]lfc*|ti]lt U V-XRtt-ero Kt3V>

rii, t trin-6 c: t:0 Ml:, HrtSWllSi: S or, S

a i:& it & R@A, ttoyx? • gge*»f&z w

-e£t:0 ft.-, tt@a$E, Bf?us

jiff L-C V > * r t S-fflfiT- £ WSi*T% O t:»

4-# i> -EP><t> * 4-Mt' LT$ff%EiS<t)fi!£S:* Wrv>£ t:v'„

#2# 9-^>yyii/--/comm#*

2.1 WG1 (ffiE-fkMD)
(:tXk#R#%»&#m«# ## 6bj

(Difl-fflas-lt MDX> V 7 COGNAC

4-6$Bgt: Lrii:6Lt:, X-< S^i:MLTI±®

-y> susi acoGNAc

i:Rg*ttot:0 ESCMLTti. /it v xx 7 ■; y‘ H:«t £»f/r 7-ii/fcffiH Lt:ts, 

^6$4=(ti7"7 y SM^SKgh-^Mltt:„

f(0#, MtlEffffllt*T7l/EV X'ACOteEt: if COGNAC cO«|

fllffiil, J-—M*-l£5R«t:»rot t?-7x-xSS, /tt 7 >x 7 7 7" H: J: -B M U v

- K'&y-#<7)W<:Mfw, COGNAC wilffllEHcoffitcftlltSStit:,

(2)COGNAC OTBftE

*fflW?Si:MLTli, $bbh, S53'6lgBBBft, SM-f-ESK, 5 xl u--> a >&

];"CIT-7 CV>r il#ts S, G ft, ittt«#, &E L, COGNAC

367



h#Snifc*i-7"D ^"7Aroge^;4-

Mi&L, §ti*o

(3) ffitaffc*-T >->-v

^JtwiStLr, a*, ne r=i^ ro e ji $ a to ftit t)?* if ^ n z: 7)?, &

wa%$Emi:f3if3»f#mt/<>isfisiofli*<h"<7)j$$7)?:s)$?ti*„ $tzn.mtu

y<;K tt»«Mit'i:SLtt,

(4) i/tn >■ — r-fli ■> 5 i u—•> 3 >

a®f>KS5f Tco iy * n -y - ^ii t * if r v > z: 

ro->i jlU-->3 <%6f cm

®S5fT-«-> 5 i !✓-•> 3 yi'nli, X n -> 5 i iz--> 3 -fOttS

U v^r $iie$ <h a.ff& -it iMzo itz% LT

ufn•>*-■> = iu-->3xnmmmtfciftzo

2.2 WG2 (##?##)

(1) yUl^-? • f

*¥$9 ti <k LT.

(a) -> i jl lz — ^ rogigtCil

(b) yilfflv 5 i V-9 5 i Iz-f wia

(c) ®5f^tt5¥t4'> 5al/-z (OjcfiK

Ol$a*E£LZ:0 Ctubroe$<h IT, (a) SUSI ~-«TT>iiig£jitinT*§ Z.-0 (b)i

-t;u->5 iiz-f £ffl%ifzo wye b f f f A^a%Lf:. mu,

1:. g&-:+#i-6 ->; i iz- ? b Lfzc for

(2)

LT,

368



(a) 6;5/A^JS»?S^Mx>T;i/7 * n-y'-<o##LTT7b/'''7 7 ?x>E814x>f&IE

(b) Sfl-ASEU jo it & ?6iiS%iSSx>fSI/r

(c) 7*n -y 

(d>

(e) S$ttE%ro«E

tOjsSIliBxS LAo Z fibtOlSSi: LT, (a)Sfl'T' 3 fiKfl'/S "> 5 zi L —

-> a >isss- Euierx i)sw la„o Ah./;^ v-->

3 7T##LitRLo 6IS$t#A. b$l#. (d)HIPS (K

!iijStt**'J L >) co-y-7 iffgi: -> $ rr iz--> 3 y LAo (e) 7 0 v 7 X'') -? 

-iSllco 5 -t/u-y-J X5MP t 7'n y ? 7 4? V v - $£-#. to T ;v 7 * n y-lcM+4

SnA^I:, S^eUW^iyiwt#®

HUtLA, J: o T*¥$g Sl±« jaiifiK 5 h

(3) X— < y 7"Mil 

*¥$BSi: LT,

(a) R|-(OmL #t0 y 5 zt b---y g >#?£<h tOJtiRt; i S

(b) rorfltox- i >x^S<o$»nz

(c) y 1 a l'-?^xtO§jjBfjiFI'lSlr y < zz lx — ^tOiEX)jXAtO"7*X h

tO|$B*IS6LAo (a)(b)(c) <0 £ T <0 |$B U M T £ IS $ i: LT, yfc^Sti WG4 7°n y 

zl > b AMUSE ICjoV'T WG1, WG3tOJZ7y >L®PLT-> i zl lx-y g y Srff 

of;, j: cT*$M%X- < 77'TTLbt0##*-a&T#/:o Lt)‘L, ffUB#<0&& 

■>7fi®i*i:aairv>4v'0 6„

2.3 WG3 (5MtiSi£)

uj± lift

* WG T<04-¥$x>gSl±, A# <U,T<o 6 oic^ttLh^o S^tOJggTESL/.:

a g m <r> & * u -7 v >■r js«tt?a * a m+ £.

369



(1) < i U-9 (MUFFIN 

4-¥$<7)BSi: Lt,

1) 3D WES»y£(FDM)U J: &$#:-> 5 xx U - X t

2) 3D #mg*&(FEM)t: 1 6 < a. U- ^ <0###^ Mig76

S3H *7) co»ft„

3) #!$»$#:rosii • }£aco#$affico^i6t ga^ia-&-ito#5io

4) §6iw«.iiito#tftfc3-t-ry^->- ii--->3

wpB£I£5eLZ:„ Atvbopgcoi *> i)2)3)(cov>r(±(ilf*2f:0<j^lBI5l±5e7 L, 7 

l$fl'?S'S-^<7)-ti:ZEillllT • *t§TT*(7)#S®)S;iSfM-> ;jI/->3 >T*W®

6fi/:o 4)K'3V>TI± T7 4 W3-f< >?'■> i a U--> a >J t rSESililST)-> 

5 Jt ly--> 3 >J <n 2 -7<7)g6Wfflr*ro$SEiSZM7.B®fflffi%7)s"$ZT-i3 9, 7 (0* 

t* FDM yui/-? Sv >**-§• C SOR 7 7/t U'otl'

£„ 6 6MF-1HI±*¥Si:*S Lfill9 LTv> < „

(2) ■> 5 i U - X (MUFFIN MSPD)<OM% t 

$-¥8t<r>BMt LT,

1) 3D ##@*7^mz7 5 cx U-XCD 3-^TCfto

3) -sitM, (isco-s-toensD, tiftc’tA s$Ensa. hwmmmAo.

4) E—69 t:#x.a #69X7 - A c*S t & 4- co##gco% 9 jAA„

5) 77 6TX7iX-x-vcoaM5f9So

X>I$@*1S$LZ^„ AfiExOpBoi 7 l)2)Uov>ri±(ii?gF35F*1%*^7 U 3 *tcco 

ia®ijz(y» ±®s->zi/-?coshm* =t->5xlu-^j: 9 

cfra&isscHi'-tz&o 3)i;oi/>Tti, s®*®, #toEnnjcoaAjx*4-fioZ:0

%f± ^ A 7)'77j777 7 A -77 7 W: 7 7) Stress-Diffusion Coupling 7t'7 U Z

-5>feUti-froTi'£0 itw®, 4)cOPi69X7-A-e-> 5 i U-? JilU 5)<OiIJB5f 

957*SiJttttl6iJf®(DDS)^<7DafflE% iM£>2> *$tT* 6 „

370



(3) 5 i h

4-¥$rogtSfc lt,

1) 3D

2) Sitgt£3it4<0 L < b- Srttfto

3) ES:<o®;Rujyit£6 A%(0At<##$f4(om#L*(0]R 0

4) SiS-ft • MMtnMio

5) -f') • **X hm*t LT I-DEAS *EE$t'- ? t UDF (0«7”n * 7 P#14§o

<0li@iIxSL^„ LnL<7)Eg<7)i *> l)2)3)(7)Bf1%*fTV>fiK$4'STv>^c, Hi; 3)130 

V'TlilSL 7 -y y a L##*14(0#a UDF COM^IZ X 0 , MUFFIN <0 y 5 j.

SUSI L €##?)%:#, I:%ry to 4)I±**KI5S t + h 0 5)t±7-7 -y I 7*-A»S®7* 

-v-y I -UDF a >/<— 9 <T)M\WMtiOtz£>^ *> LTcoBPIS^ilJ iV'#aT*J0

(4) 768314 y < i

LT,

1) tf'i^isymmfwm&f&mzxzmimtii'rt^Ty-y i • 7L>y

2) *') jyf L i> *(6<o*f®*i4Sl<ogiai3 4 *« t) ®w®5S;fto

3) 15 hK4-$V)6/:Al:##$T y v;wo7- V -i. SPalHS-7" n *7 2, coHSfSo

<7)Eg4-lxg LtLo LtvhoEgti, (i(J4^T®5^1tl3 J: l?H*l7j?tfi*T7'&„

yo<o®IB#%e%#L, y 5 i L - 4<0*4i)t44-t£E4~6**+T*6.

(5) Srffiy lii—>3 y 14<o#4E

4-%*(0g$#L LT,

1) Smoothed Particle Hydrodynamics (SPH)& L Meshless (0 Lagrange yrflSlL X Z> 14 

#y;i7-y37 C0#%

2) Meshless IS ft t FEM Mesh mt<0iM(0TT7HLL iiJ$ltSmtE<OlSlt

3) Eil<0 y U7-73 y<0#% (1*61)1- Meshless ffifttC l &)

<oEH£|£jeL71:„ 4ttL(0EET>7 % L±##%#(0#*R1Z 4 D#%*?

i«* MUFFIN _hTI±*v>75s>X bonify ftfcztitzo 2)l±**$HaT*^,*L 

II1ftL*#%L LT FDM (0 MUFFIN Lfi*y 5 a. L-y h y SriHf L£«*&ft#1J®

371



(FRP) 0-/U1/-/3 l)^sn/--:03)i± FEM

MIX 3WJ$, 5 i U-->3 >4§t§-t„

(6) itiJCO > Ulz-J’iBX-?

Lt,

1) #(0y 5 jl LTAJjo

2) |0y 5 a. L-- t n y-4Al„

3) g# y 5 11/ - Z i: P t D y-f * y = a 1/ - Z PASTA U J: £(51 f+it4a*ii 

AZi#- i- h >iffr<Z>)Bff (CONNFFE-X) „

4) g#y5iP-?t: SUSI l; J: > '> -V ;KZ>ftif

*a»jAAZf7-n 7 4 V v - ^ ro if fji ^ EiMXS &
wiSi-SgtZ;. 2)t:#Ef 6X- < 7A#%4 LT SUSI <=

MFPDT$AAt;P7 t d y-$■ MSPDI: AX L^IBr(0#$ASMS? 1 tjv>x

Droplet tHitfc 1

UoiiTW$M*6$4f#Z.:„ l)lit«iSL/:#i UDF -9^S*¥S!$«

T*-E>0 3)4)dlS»jXAa<7)X- i > 4" y 5 jl lx - y g > l±4-XF®ItBg LTt>& V>ZA

**)r<7) SUSI 4= PASTA <75®il IT >f-7jj-X 4-ms L MUFFIN caiiAbC f Z>5*

¥$coS$4i$H-e*^„

2.4 WG4 (^EE%)
(st) itmmmmmmn mm ?m

MtSltBulO»), RiWJ r IS * J icov>ri± cognac 4fflv>r, r-flttS-ff
fittSJ t;ov>-ti± ReX 4fflv>-tf£!E4£::4oZ:„ rtKSiSttJ (cot'Tli. |»|„9a 

1- T x> -e to 1 TfcSiitt 1 <7) M W= 4. 4 tt L T li®to 1M a# U A 1 4 S$ L
fM4a»Tv>Z:7)A MUFFIN 6'))ittAA &x > y y 4## L, J.Un+t T XX=-c<7)

intswu)tiiaii4TX!iit&s ftu *§t4se® lz;z:*, tin#*

4toZ4^®Bi:$iJorv>4t'o -S-EoftltlMM'-Bo i AS$5c<zi^> y > 4 X- i > 

X(X=toT®|gLtltt4T;il1-^litAtcot>ri±. AMUSE project 45SS.S*, -f'Jif

372



> h jfe-szflffl M & V * l/ 71- y?&6. -fu \£v ymmiM&mt irt&tt

l:#f L

2.5 WG5 (7’7 7 h 7t-A)
±#jei§

;$$v v - x L7ym###mT7 7 i- 7 * - a -e^ e mc & A-iMAma t/*') 

-±coP»1HS-»i*:i--S^*. irLv>tMK-f^g$x., 6iiT-7 -e V v'frT*

7 7 (■7*~i LZZo

*KSr^ifcti.TS)«ffiS'$r7"7 7 h 7 *-AlcjI5nL/7„

(1) WIi^TiLy-yy tco7‘nx'7A7' y C-71-7

(2) SrlB7°n x-7A 4 y 5'-7x-X(7)gSj4ffi®|g

(3) X-7 7<Stg*?/lffltt(0Sv> GnuPlot

(4) 3 ik5E 7 7 7 7 4 7 X X roxts &

(5) UDF fiicoltiSffi;*

(6) a*»tg<7)@.-(fc

( 7 ) Python 7 4 7'7 ') count®it

3.1

/J'liJiiA

¥*1 0^*o*gMIS. ¥)$l 1 g %Z

LT#A. TKDifigti.

»/ttlSIB)B#ili]5E. S51±Tr<0©BBBftf*l5E. itiUtu -y-«£<7)v-f ft t. iSfiMli
Sv>tfitV'4, ^n^(7)jjKij)0$BI±y,TT*6 -f&b*, 1) itti

-r#4(0X'7P-7'^##LT^A##M± - 7 7/\7. 2) 7nyx

X P^i3t7)+fl-7fceF%t(7)*to. 3) 7"n-yxu j' h k<0$}$^iiiStc J:4E?ufT*.-§•*>*,

T&&.

373



3.2

#m »h

-->3 >kx ^^mztizmtntmz'irn -e<o*r-*¥$<oitoi±, a-f

t/Atcov'T. Sr/:&6f%£Bll|-thZtX’h^tz0 * 

9f9EI8eT*ai-<Z:*"V 4/1 & y;i/ k L

XliWWfl-fi'), $6* ro y M: v > t: ® A & *. § ;by>-riS93&*. SflW

±§ v\ti&.tflSH<7)«tiZ^#®£ 11 i T i > & „ f^-fki:* LT ja 9 . ■>

;il/-ya > <7)*fS= <>: LT 6®nrv>^> „ 9 &SrS&@5H-->X'r A fcfffclcfl

BSl±100%j$JSSii/HfflESft-Zx,

3.3

*M*#4*S«W5£0f ffl* SI

*#%<o#*69&w# 1

§ 69 co 0-1 o it,? X > f--31 $ i;*ft £ Hf® • «53-lttaeo^f t 4- a-T-M t;}9 L Til.tef

0. o tgw:

1,-tir-B^ <krtW:l:6Jl bfrtK'itzo Hi:. 

wiSllfi* 4 $1691: SMS L. »?-#### * mm T* ZtzZk i ±®#i* iCitiJtf 

*¥$l±Sr/:l:. 4 Sfflt S C i: 4 B 69 4 L /.:

Lf:o ;«TOaor, SS69ffi»$7i> ‘bte5iFeffi»«"v<7)ilfSS)$(Tt) t, 

tt5rl4ffi»»^ib5H4y^«i7)l|X«^<OiISraS(TtJ j: vH -S>£orojg&S®ro«j£ffi

#t:. t) Jt-g-ri*. #»l$@fSi:5ji < 155

*4x.-cvh t #1 % ti-s.e*s-!#£ i t #x-% . 4 n^M.nmm c*tz n mma 4 

fc/H-ri 4#xf>ti6o 4-f*l±£ He. y-H-i ^X(0ilE-f$#t4i:ov>r

g ^ t:#M t:#% L T v' #. |s] 1# 6 c 4 T.

»-x‘A(:ov>rS <bi:Sfflic*iS LTv>
<0

374



3.4
»*$?

a^g(o#% • ;#&c z nmbfrKK'iT £ fcftffiHEro* t) -ft • JiSictt^oT, 

%##Et:f( £ -6 r'- ? * til t z t, 4 * S Mz -> 5 a. !✓ - ? - £BF?£^ ra JifflifrfT

#BT'<7W.:&X!mgP*1t:isv>TI±+»&J$H£WSZ Wstti$&7)>o4;„

3.5

*¥ST*i±jtl-S'fi)S;js j: Ui'fl-i1M7)?S'fc^ 2HroA-BS<07'D 7 j'*l-6-fl;c>il-g'M. 

((A-B)„/(A-B),SM) t:MLT.

5 ? nflfl-tt fc -7 i'

ftflgny-ft i * X W'Cf 4 Ctisl6n-il>. (1)Ma.

rii-i gsiiiii?i$)$-es/2fcv>x.^,0

(2)<Da,p#Ki:te6<ie9-iLet;'ro#(oiti'g-a)$7)5#*tot:*s < mzz&t: 
P4 Lr iifiGS<7)f$*ii»'74 i) $ifi|7)?$4 o tz^nn, @G#iffta@(oy Yt; ?xi: 

MLTIi. fft,7)'i;ttl*^7)'o^:0 iitoT. X w

T, fi53-SWB#Pfl5§gWii»*!.tA^*S7i!'*^

3.6

m$B*#ft#rn%mf $s $

-f6Z6-*r#L, r<7)tof*(7))58l3zS;f4:Sr*^mSrfl!V'T#SL7t*¥$<7)'E%/i)(;$tt, 54RiS 

roa*-e-v>n'4-i 4%e@#mo#mT$mE*tam+^4-x.6o ccom.a^^u, 

*¥$<oBF%g 6tittii)i8SiLfc<t#x5„ fcfc\ *¥$roe%lcfflWcEEro^2)SM*5>S$

«Rf4ro-g-)t/v-h£OBV£j:W-ttKI'^-«f1.<7)B*pH12iS7)>z)^1 pom-pom E-’WSetoir'tD

-®6<)*5>ii6Eirov'Troe:l®®f6fftroltE2is&¥SSl9i<e-orL$ofc.'S.^spggx-fc'7

Ito

375



377



(1) #%*#-**#

DYNAMIC DENSITY FUCTIONAL STUDY OF 
PHASE SEPARATED STRUCTURES OF THIN 
POLYMER BLEND FILMS.

Hiroshi Morita 
Toshihiro
Kawakatsu
Masao Doi

Multiscale Modeling of 
Organic Materials, Spring 
2000 Materials Research 
Society Meeting, 
April24-28,San Francisco, 
CA, USA

48 24 B — 28
B

Platform for Multiscale Modeling for Polymeric 
Materials

Masao Doi Multiscale Modeling of 
Organic Materials, Spring 
2000 Materials Research 
Society Meeting, 
April24-28,San Francisco, 
CA, USA

443 24B -28 
B

Collaborative Operation of Molecular Dynamics 
Simulation and Mean Field Calculation

Takeshi Aoyagi 
Tatsuya Shoji, 
Fumio Sawa,
I liroo Fukunaga, 
Jun-ichi Takimoto 
Masao Doi

Multiscale Modeling of 
Organic Materials, Spring 
2000 Materials Research 
Society Meeting, 
April24-28,San Francisco, 
CA, USA

48 24 B -28 
B

)t^ W~~ 9 C#OK) 58 18 B

# £ft 
## Sh]
&m iitii
ft^:

±# 5HH

#49iaE^#^^±^
H12.5.29-31 (&-&M ll[^

543 29 B—31
B

H12.5.29-31 (%-&m aim

543 29 B—31 
B

i/3%2)—
1£h]
## S^] 
tS/t £11
#
ft 4: y$—

JEM

H12.5.29-31 aim
58 29 B —31 
B

## feH]
rti
±* iEB

H12.5.29-31 aim
58 29 B—31 
B

^ i/3V(cZ6Tyo—f—
/J^# SB$i

IE
H12.5.29-31 aim

543 29 B—31
B

Platform for Multi-Scale Modeling Masao Doi International Symposium on 
PLATFORM FOR 
DESIGNING HIGH 
FUNCTIONAL MATERIALS, 
June 1&2, 2000,Nagoya

643 IB

379



Collaborative Operation of Molecular Dynamics 
Simulation and Mean Field Calculation. - A
Small Challenge to ''Zooming''-

Takeshi Aoyagi 
Jun-ich Takimolo 
Masao Doi

International Symposium on 
PLATFORM FOR 
DESIGNING HIGH 
FUNCTIONAL MATERIALS, 
June 1&2, 2000,Nagoya

6^2 8

Prediction of rheological properties of polymers Hiroyasu
Tasaki Jun-ichi 
Takimoto
Masao Doi

International Symposium on 
PLATFORM FOR 
DESIGNING HIGH 
FUNCTIONAL MATERIALS, 
June 1&2, 2000,Nagoya

6^2 8

Dynamics of the volume transition process of 
gels

Takashi
Taniguchi
Tatsuya Yamaue 
Masao Doi

International Symposium on 
PLATFORM FOR 
DESIGNING HIGH 
FUNCTIONAL MATERIALS, 
June 1&2, 2000,Nagoya

6^2 8

Self-Consistent Field Calculations of Grafted 
Layers in Polymer Solutions

Takashi Honda 
Hiroya Kodama
Toshihiro
Kawakat.su
Masao Doi

International Symposium on 
PLATFORM FOR 
DESIGNING HIGH 
FUNCTIONAL MATERIALS, 
June 1&2, 2000,Nagoya

6^2 8

A Molecular Dyanamics Study of Polyethylene 
oxide)melt with Li Salt

Fumio Sawa 
Takeshi Aoyagi 
Tatsuya Shoji 
Hiroo Fukunaga 
Jun-ichi Takimoto
Masao Doi

International Symposium on 
PLATFORM FOR 
DESIGNING HIGH 
FUNCTIONAL MATERIALS, 
June 1&2, 2000,Nagoya

6^18-28

Molecular Dynamics Simulation of alkane 
Crystallization: Effect of Short-Chain Branching

Tatsuya Shoji 
Takeshi Aoyagi 
Hiroo Fukunaga 
Fumio Sawa 
Jun-ichi
Takimoto
Masao Doi

International Symposium on 
PLATFORM FOR 
DESIGNING HIGH 
FUNCTIONAL MATERIALS, 
June 1&2, 2000,Nagoya

6^ 18 -2 8

Derivation of Coarse-Grained Potential for 
Polyethylene and Application of Molecular 
Dynamics Simulation

Hiroo Fukunaga 
Jun-ichi
Takimoto
Masao Doi

International Symposium on 
PLATFORM FOR 
DESIGNING HIGH 
FUNCTIONAL MATERIALS, 
June 1&2, 2000,Nagoya

6^18-28

Density Profile of Block Copolymer Micelles:
SCF vs SANS

Jiunn-Ren Roan 
Hiroya Kodama 
Takashi Honda
Toshihiro
Kawakatsu
Masao Doi

International Symposium on 
PLATFORM FOR 
DESIGNING HIGH 
FUNCTIONAL MATERIALS, 
June 1&2, 2000,Nagoya

6JJ18-2 8

Dynamic Density Functional Study of Phase 
Separated Structures of Thin Polymer Blend 
Films

Hiroshi Morita
'toshihiro
Kawakatsu
Masao Doi

International Symposium on 
PLATFORM FOR 
DESIGNING HIGH 
FUNCTIONAL MATERIALS, 
June 1&2, 2000,Nagoya

6JJ1B-2B

380



Simulation Study on Phase Separated Strucutres 
of Binary Mixtures of Block Copolymers — 
competition between micro- and macro-phase 
separations—

Hiroshi Morita
Toshihiro
Kawakat.su
Masao Doi
Daisukc Yamaguchi 
Mikihito
Takenaka Takeji 
Hashimoto

International Symposium on 
PLATFORM FOR 
DESIGNING HIGH 
FUNCTIONAL MATERIALS, 
June 1&2, 2000,Nagoya

6JJ10-2 0

Phase Inversion Phenomena of Immiscible
Blends Including Surfactants

Hiroya Kodama 
Toshihiro 
Kawakatsu 
Masao Doi

International Symposium on 
PLATFORM FOR 
DESIGNING HIGH 
FUNCTIONAL MATERIALS, 
June 1&2, 2000,Nagoya

6JJ10-2 0

Domain Morphology of Ternary Polymer Blends Shinzi Urashita 
Toshihiro
Kawakatsu
Masao Doi

International Symposium on 
PLATFORM FOR 
DESIGNING HIGH 
FUNCTIONAL MATERIALS, 
June 1&2, 2000,Nagoya

6^ 10 -2 0

Elastic Stress Distribution for Multi-Component 
Polymeric System

Akiyoshi Kuroda 
Takashi
Taniguchi Masao 
Doi

International Symposium on 
PLATFORM FOR 
DESIGNING HIGH 
FUNCTIONAL MATERIALS, 
June 1&2, 2000,Nagoya

6JJ10-2 0

Effect of the solvent evaporation on leveling 
dynamics of coating films

Naoki Kobayashi 
Takashi
Taniguchi
Masao Doi

International Symposium on 
PLATFORM FOR 
DESIGNING HIGH 
FUNCTIONAL MATERIALS, 
June 1&2, 2000,Nagoya

6^ 1 0 -2 0

7CH 6JJ60

am
^ (#W)

6^ 26 0—29
0

6^ 26 0—29
0

^ (##)
6^26 0—29
0

JE%
# (##)

6^ 26 0—29
0

ffliW ^ (##)
6T3 26 0 —29
0

381



#m#0

6JJ 30 0

PARAMETRIZATION OF THE GAY-BERNE 
POTENTIAL FOR nCB AND MOLECULAR
DYNAMICS SIMULATION OF 5CB

H. Fukunaga,
J. Takimoto,
T. Aoyagi, 
Tatsuya Shoji, 
Fumio Sawa, 
and Masao Doi

The 18th International
Liquid Crystal Conference
July 24-28, (Sendai, JAPAN)

7^ 24-28 0

Simulation Engines for Interfacial Phenomena Masao Doi The 18th International
Liquid Crystal Conference 
July 24-28, (Sendai, JAPAN)

7^26 0

Dynamics of the volume phase transition 
process of gels

Talsuya Yamauc Gordon Research Conference 
on Complex Fluids, Salve 
Regina University, Newport,
RI, USA

8^ 13-18 0

APPLICATION OF BINARY INTERACTION 
THEORY TO GENERAL EXTENSIONAL
FLOWS: POLYDISPERSE POLYMERS

S. D. Mishler,
H. K. Lyon,
D. W. Mead,
R. G. Larson
M. Doi

13th International Congress 
on Rheology, Cambridge, UK

8^ 20—24 0

APPLICATION OF BINARY INTERACTION 
THEORY TO MONODISPERSE STAR 
POLYMERS IN NONLINEAR FLOWS

H. W. Chen,
M. K. Lyon,
D. W. Mead,
R. G. Larson,

13th International Congress 
on Rheology, Cambridge, UK

8^ 20—24 0

PREDICTIONS OF THE RHEOLOGICAL 
PROPERTIES OF POLYMER MELTS BY
STOCHASTIC SIMULATION

J. Takimoto
H. Tasaki
M. Doi

13th International Congress 
on Rheology, Cambridge, UK

8J3 20—24 0

#49(2]#]^
(±i%)

9JJ40

Wffl Thr
#49[ElM^

(±m

9JH0

##

(±m

9^4 0

/<y.)

9^7 0

382



Polymer Modeling Engines Masao Doi International Symposium on 
Polymer Physics (PP’2000 
Huangshan), Huangshan, 
China

9 44 13—17 B

Mesoscopic Simulations in Complex Fluids Masao Doi The Nagoya COE-RCMS 
Conference on Materials 
Science and Nanotechnology 
- Trends toward the 21st 
Century-, Nagoya Univ., 
Sept.21-22,JAPAN

944 21—22 0

II
ri* i$— 
ffliw gia 
±4E EH

^480 C E p E—ftsm^ 944 25—27 0

fi*
ffliW 4E#
±# EH

(4K%E# # o)
944 27—29 0

H= —y;aP-y3XcZ6Tyo-f—
/J# K#
#o *;£
±E EH

#49[El^^E#m^ 944 27—29 0

yny(3) —yj'rxCJjifScE^:^-—
SB] Btfl

#
riE r$—
±4# EH

#49[E]#eE^^
#f?)

944 27—29 0

MD#+#^j:6, PEO/Li^^Cjo^^l#^^ #
## ©H]
£h] iitii 
feE

y$—
±4# EH

Wit?)
944 27—29 0

0# 4E^
## 7$—
±E EH

#49[g^eE#m^
fih^)

944 27—29 0

^^DK//y#^#E5^eE#^#:C)eE
ysy(2)

## ©Hi
fi*

±E EH

#49[El^^E^m^ 944 27—29 0

y
#m #$
jll#

±* EH

#49[sE#^E#m^
fiiiE)

944 27—29 0

±E EH 1044 23 0

383



Gay-Berne/Lennard-Jones' V "J P'Ar X
fflWc5CB(DMDltS

56#
y$—

±# 1E%

2000^8#:#^#^ (& 
#)

10J1 23—27
B

t?cD&m—

#0 ml& Ms&T 12X11 B

±* #20[glx^D^#m 12X11 B

Prediction of the rheological properties of 
polymers using a stochastic simulation

1 liroyasu Tasaki 
Jun-ichi Takimolo
Masao Doi

Conference on computational 
Physics (CCP2000), Dec. 3- 
8, in Gold Coast, Australia

12X1 5 B

Derivation of Coarse-Grained Potential for 
Polyethylene

I liroo l;ukunaga 
Jun-ichi Takimolo
Masao Doi

Conference on computational 
Physics (CCP2000), Dec. 3- 
8, in Gold Coast, Australia

12X1 7 B

1:# TPJ] mi2[s] B

tfc^B'^luHj'T— (#^J 11
^:JI||li$)

H12.12.7-8

12.X 7 B

1/—'>gy (The simulation of the shrinking 
phase transition of gels on step-like 
temperature change)

tu± m&
#0
±# 1E^

#12[El B
—^####^-21 

#$B^iXiixir— (#^) 11
^:J|||l^)

H12.12.7-8

12X18 B

12X19 B

h<7)$E^
±# JEB

XO

12X1 22 B

±^X 1E5

:#uK)

m 11 B

tg* ;6#
W—

±#
H13.1.16-18

1^ 17 B

#T
XI# 4## H13.1.16-18

1^ 17 B

384



3gm9m
Staggered reflective boundary conditioner^ l ^ W#P Ss]

Y$—
±#

H13.1.16-18
10 170

—'ys'y—
/£h] #A
##

#
y$—

±# IEH

H13.1.16-18
10 160

m±
#0 mfc
±# IE^

# 12[a y/p#^E
^(H13.1.18-19)(m^:±#

1018 0

±* #^##^###$4- #142 2.0 2 0

1#
jll#
±# lEH

m^OE=E±
30 2 0

Modeling of Polymer Entanglement - Dual Slip 
Link Model-

Masao Doi American Physical Society 
March Meeting 2001, March 
12-16, Seattle, WA, USA

30 130

Numerical Study of Amorphous Layers in 
Semicrystalline Polymers

Hiroya Kodama 
Takashi Honda 
Toshihiro 
Kawakatsu 
Masao Doi

American Physical Society 
March Meeting 2001, March 
12-16, Seattle, WA, USA

3014 0

385



ium±¥ imsm

3£S5t
PBO/PPA #± 

mm #-
itA #— 
/J^A itA 
^A ##

g Ai/An A—#^#27A 
SOKM)

5A18P

gl#
%%A me 
mm #-
itA i$— 
/J^l-U it A

g A^Ao A—#^#27A is g

/J^jll A
mm #—
itA i$— 
/J^A it A

g A^An A—#^#27A 5^ isg

-erAyK'»5EliTlcjolt5®S^'IS:fa-9-'fXro 1% #H
A A it a

g Ai^Ao A—#^#27A 5A is g

mef a## #T@
miag BS#
rfjtli MS
mm *-
it A i¥—
/J^A it A

#49[g^A'AA^A^A^ 5A30P

m#:(7)ER#^:
iw] A A A
mu m% 
mm
mm m-
it A i$— 
/J^A it A

#49@^^A#^A^A^ 5^30g

AA> A<5^A yV A A A A] I^LS
mm #-
it A i$—
/J^A it A

S49@$;e¥¥£¥#;¥i?
(£tfM:5IBB£gW»)

5^30g

#ia #
AA #e 
mm #-
it A i$—
A A it A

^49[m^ef#^A^A^ 5A3i g

Si^mfrroE^zSzSIti m# #?] 
jus m#
#iR #
mm #-
it A i$—
/J^A it A

mu Ay^^mn%
ASAAA^OKtO

6^6g

^#^PP(Dl/:fo^—#^7n—Ty
yw fffi

jus m#

y> A H
mm m-
it A i$—
/Jy W it A__

#11
ASANAS

6A7P

386



MFEM
mm %

ft A 
ft A f$—

6,3 7 0

v ^ER#f (DER^ma#
mm m-
ft A W—
Alii ■ ft A

£(«»)
6TJ 8 0

m#j
ftA W—
Alii ft A

68 8 0

Bs;
#&A
mm m-
ft A f$— 

ft A

6,3 8 0

mm m-
ft A f$—
/J^PU ft A

6,3 8 0

Relations Between Mold Geometry and 
Thickness in Blow Molding

C. Suri
K. Koyama

The Polymer Processing 
Society (PPS16) in Shanghai, 

CHINA

6,3 20 0

Effect of Unneutraiized Acids on Rheological 
Properties for Ethylene -co-Methacrylic 
Ionomers

A. Nisnioka,
T. Takahashi, 
Y.Masubuchi,
J. Takimoto,
K. Koyama

The Polymer Processing 
Society (PPS16) in Shanghai, 

CHINA

6z3 21 0

Rhological Properties of 
Polytetrafluoroethylene -co~ 
hexafluoropropylene and 
Perfluoropropylvinylether

T. Kurose,
A. Nishioka, 
Y.Masubuchi,
J. Takimoto,
K. Koyama

The Polymer Processing 
Society (PPS16) in Shanghai, 

CHINA

6,3 210

Elongational Rheology for Linear/Branched 

PS Blends
T. Matsuda,
A. Minegishi, 
Y.Masubuchi,
J. Takimoto,
K. Koyama

The Polymer Processing 
Society (PPS16) in Shanghai, 

CHINA

6J3 210

Overall Numeerical Simulatoin of Extrusion 
Blow Molding Process

S. Tanifuji,
T. Kikuchi,
J. Takimoto
K. Koyama

Polymer Engineering and 
Science, August 2000

8^

Uniaxial Elongational Flow Behavior of 
Bimodal Molecular Weight Polystyrene
Melts

A. Minegishi
T.Takahashi
Y. Masubuchi
J. Takimoto
K. Koyama

the XIII International 
Congress on Rheology, 
Cambridge, UK

8,3 210

Evolution of Induced Structure and
Rheology of Electro-Rheological Immiscible 
Polymeric Blends

P. Riha,
J. Takimoto, 
Y.Masubuchi,
P. Vlasak,
K. Koyama

the XIII International 
Congress on Rheology, 
Cambridge, UK

8821 B

387



Rheological Properties and Its Processability 
of High-Melt-Strength Polypropylene

K. Koyama,
M. Sugimoto

the XIII International 
Congress on Rheology, 
Cambridge, UK

8^24 8

Uniaxial Elongational Flow Behaviour of 
Bimodal Molecular Weight Polystyrene
Melts

A. Minegishi
Y. Masubuchi
J. Takimoto
K. Koyama

M
973 25 0

sa net

mm #-
f#A f$— 
/J^Lll ft A

#48[gUAoM—(M
^o)

9^26 8

/.Mil A
j##J #— 
f%A f$—
/J^LU ft A

^48EyAn^-#;^^ (i#5 
^0)

9A268

MA (if A 
EM

mm #—
ft A f$—
MM ff a

#48(gUAnM—(rW
^0)

973 26 8

M be rw
i#]# M5S

mm #-
f%A f$—
MM ft a

^48@yAo^—(rt] 
&o)

9^27 8

A A B1%
mm #—
f%A f$—
MM ft A

#48@yAD^-#m^ (i^ 
^0)

9^27 8

^T-'Vay li H '>5:^.1/—ix3y
mm m-
#A f$—
/J^M ft A

S48@UAdA—(rW
^q)

9^27 8

i^—
mm #-
1#A f$—
MM ff a

*:<lllq?)
9M 27 0

mm #-
fiA f$—
/J^UU ft A

A:flllA)
973 27 8

fS t v Mc#t§ i$7Vy ffiw #
AM
mm
f%A f$—
/J^M ft A

a)
9^28 8

[SiE • £Se/vlSrT-t*<0;i<y7"ntiV>ro# 
iafeifaft

#nA ##
mm m-
fiA t$— 
.M.M ft A_ _ _

-k:iti>is)
9A288

388



%*# %m^0

Presumption of Adsorption States of 
Surfactant and Vinyl Emulsion to Agar 
Molecules

S. Higuchi, 
Y.Masubuchi,
T. Mitsumata,
J. Takimoto,
K. Koyama,
A. Suzuki

Japan Oil Chemist’s Society
American Oil Chemist’s 
Society World Congress
2000 (JAWC34) in Kyoto

1OJJ22 0

AV^yXlC%A=fA/-/P/AU#0g(PBO
/PPA#^(DiE/v#f&U(—
t£

Wlf #A
mm m-
I%A IS— 
All "in A
A A SS

msigy^yyfGsmDZE 1 111 9 0

*tr y V'?- ml IE* A AD ■v — (D yAn ##
mm 0st# 
mm m-
HlA IS—
All I# A

11J390

StLV ^InlijX^'y bAh/P^ Apn(NeoPET)(7)y Am iE#

mm m- 
I# A is—
All IWA

1U3 9 0

'7v/5lt#flg(7)—-$(llto-B-yjniW]^®] mm p& 
mm m-
I%A IS—
All ft A

1U3 9 0

#LV ^l|X^v^h/P#^^(NeoPET)(7)lx ^iJ
ABB IE#

mm m-
ISA IS—
/hill IWA

msiaiy^Av^^mon:
AAfAAAAUKS?)

1UJ90

LDPEWHKOB#
jn± m#
A A #P#
mm m-
ISA IS—
/J^il It A

11JJ90

m# #?] 
ii± m# 
$r!R #
mmj #—
It A IS—
/J^lli I#A

AAfAAAA(fKS)
11JJ90

a$i ispja 
mm m-
ISA IS—
All IWA

yay
p'tpffl A (A AM)

1£ 170

yAA—ygyA^bi;—^y^y—ygy mm *-
I® A IS—
All I#A

H 14 [h] ft-A vA y — 'y 3 y 1JJ 170

#fy^y—yny(!j:6TAA/-7—<7)y
An^—Sl{@

mm m- 
HA is—
/J^U-i IWA

11} 25 0

389



ma-mmmn *«#

#m$#z

SryhzfH—
#SSf#

B ^###^2000^#(D^

/<^)

3J3 24B

###

y;##z
###5

B ^:#m#^2000^#(D^

/<^)

3JJ24B

^JIIK

-&w f#

5JJ30B

1# M—
5JJ30B

#####
T#m:^
###s

(% "S'MlU^^li^)
5JJ31 B

STM#^
###^
##$#z

WB^c

H12.5.29-31 (^,^m 
^##)

5^29B

#

#m#s

0?yf:^/f—

#49(2]%^f#^^y:^ 
H12.5.29-31 (2,#m
^m#)

5JJ31 B

Inclusion complex of molecular nanotubes 
and linear polymer chains

pmm h International Symposium on 
Platform for Designing High 
Functional Materials,
Nagoya, Japan

6JJ1B

390



fg$nsmg H*5fe ;sm9m

STM/AFM^m V

/<^)

6J3 23 0

A
imm= 7^25 0

Insulated Molecular Wire: Inclusion
Complex of Molecular Nanotube and 
Conducting Polymer

% Mi—
11th International
Symposium on
Supramolecular Chemistry 
(ISSC 11)
(ACROS Fukuoke, Fukuoka)

8^2 0

Inclusion Dynamics of Linear Polymer Chain 
into Molecular Nanotube

T>tst5£

###^
e##H
St^zkL-

11th International
Symposium on
Supramolecular Chemistry
(ISSC 11)
(ACROS Fukuoke, Fukuoka)

8J^2 0

Design and Syntheses of Polyrotaxane Gels giti7*E
§>S#3

11th International
Symposium on
Supramolecular Chemistry
(ISSC 11)
(ACROS Fukuoke, Fukuoka)

8^2 0

# Mi—

#&%#

^)

9^23 0

mm
%)

9/3 23 0

jfffliMi
*s s

*)

9/3 23 0

#1!

^)

9/3 25 0

##*#5
9/3 26 0

^ Mi—

#a%#

9/3 27 0

391



mSS
9^28 8

^!) jcf-yy/Fo^^c^#^ rnimmfti- wis^ (jit* 9^28 8

#m#z
9^28 8

pm *5
os.it 9^29 8

Frequency-Domain Electric Birefringence 
Relaxation Spectroscopy T#3S5&

9th International Symposium 
on Colloidal and Molecular 
Electrooptics 
(ELECTROOPTO 2000) 
Pamporovo, Bulgaria

10^8 8

Drastic Conformational Change of Linear 
Polyelectrolytes Induced by Divalent 
Counterion ## % 

#m#z

9th International Symposium 
on Colloidal and Molecular 
Electrooptics 
(ELECTROOPTO 2000) 
Pamporovo, Bulgaria

10^9 8

###^
#m#z

1U3 148

#*!# =
^2lE]yy^^A(^:R5^

11T4 158

Insulated Molecular Wire Formed by 
Molecular Nanotube and Conducting
Polymer PM ^

Material Research Society, 
2000 Fall Meeting (Hynes 
Convention Center, Boston,
USA)

11^298

##$#5
1^ 188

392



%XX8B

#
034* % 2000.3.9

Transient-gel formation during viscoelastic 
phase separation in polymer solutions

Takehito Koyama 

Hajime Tanaka
the American Physical
Society 2000 March Meeting 
(Bulletin: pp.442)

2000.3.21

3D Numerical Simulation of Viscoelastic 
Phase Separation

Takeaki Araki 
Hajime Tanaka

the American Physical
Society 2000 March Meeting 
(Bulletin: pp.616)

2000.3.22

Viscoelastic phase separation of colloidal 
suspensions

Hajime Tanaka 
Takeaki Araki

the American Physical
Society 2000 March Meeting 
(Bulletin: pp.862)

2000.3.23

E BB # % (Tj m h'j V) a-—K M $R $J
0^ #

2000.3.24

/FUj &A

s H12.5.29-31 (^^# g^
^m#)=
Vol.49, No.3, pp.508

2000.5.30

Brownian dynamics v'^.n.U—
H12.5.29-31 (&Am g^
^m#)=
Vol.49, No.3, pp.509

2000.5.30

lx— eT it*

03* < H12.5.29-31 gim

Vol.49, No.3, pp.575

2000.5.30

BT
H12.5.29-31 (^,^m gRS

Vol.49, No.3, pp.578

2000.5.30

mgp #
H43 # H12.5.29-31 g^

^SS):
Vol.49, No.3, pp.579

2000.5.30

Numerical simulation of pattern formation in 
viscoelastic phase separation using a spring 
model

Takeaki Araki 
Hajime Tanaka

International Symposium on 
PLATFORM FOR
DESIGNING HIGH 
FUNCTIONAL MATERIALS 
(Abs.t pp.33)

2000.6.1

Observation of transient-gel formation 
during viscoelastic phase separation in 
mixtures of polystyrene and diethyl 
malonate

Takehito Koyama

Hajime Tanaka
International Symposium on 
PLATFORM FOR
DESIGNING HIGH 
FUNCTIONAL MATERIALS 
(Abst. pp.35)

2000.6.1

393



SSSMSSCEB
Viscoelastic phase separation in complex 
fluids

Hajime Tanaka International Symposium on 
PLATFORM FOR 
DESIGNING HIGH 
FUNCTIONAL MATERIALS 
(Abst. pp.ll)

2000.6.2

Viscoelastic phase separation in soft matter Flajime Tanaka MULTI-SCALES
DYNAMICS IN SOFT 
MATTER AND BIOPHYSICS

2000. July

Critical Dynamics and Phase-Separation 
Behavior in Aqueous Surfactant Solutions 
with Smectic Order

Hajime Tanaka 
Yukimasa Fukuda 
Takeaki Araki

The 18th International Liquid 
Crystal Conference
(ILCC 2000)

2000.7.24

Phase-Coherent Light Scattering Method Shinsaku Takagi 
Hajime Tanaka

The 18th International Liquid 
Crystal Conference
(ILCC 2000)

2000.7.25

Partitioning of Latex Particles into Cellar 
Structures Induced by Symmetry-Breaking 
Structural Transformation in a Membrane 
System

Hajime Tanaka 
Jun Yamamoto 
Mamoru Isobe

The 18th International Liquid 
Crystal Conference
(ILCC 2000)

2000.7.27

A Simple Phenomelogical Model of Shear 
Banding in a Polymeric Fluid ith a Non
monotonic Constitutive Law

Hajime Tanaka XHIth International
Congress on Rheology 
(Rheology 2000) Cambridge, 
UK

2000.8.21

Shear Effects on Fluctuation Kinetics and 
Topological Transition of Fluid Membranes

Hajime Tanaka 
Jun Yamamoto 
Mamoru Isobe

XHIth International
Congress on Rheology 
(Rheology 2000) Cambridge, 
UK

2000.8.22

tomjtMmmi
A W'A

m
#S55E B A

M Vol.55, No. 2, pp.279 )

2000.9.22

Triphenyl phosphiteOiisi^nSlt^SlTlIfl-f-<5

BA S
S55[e] B A##A^A0:A

M Vol.55, No. 2, pp.285 )

2000.9.22

/J^tL 6A 
eba sg,

#5512] B A
A (BA#m#^smm^
M Vol.55, No. 2, pp.294)

2000.9.23

ttSb* BA 0
#55E B A###^A^A
A (BA#m^#mm^

Vol.55, No. 2, pp.294)

2000.9.23

BA
BA 0

S55@ B A^SA^A&A 
A (BA###^#^#^ 
^ Vol.55, No. 2, pp.294)

2000.9.23

394



Tit* IttBS

S43 S
^550 B

M Vol.55, No. 2, pp.297)

2000.9.24

mas #
S

#55(2] B

M Vol.55, No. 2, pp.302)

2000.9.25

B43 B
IftAz StBg

^550 B

M Vol.55, No. 2, pp.302)

2000.9.25

##
B43 B

#5550 B

M Vol.55, No. 2, pp.302)

2000.9.25

New method of orientational relaxation 
spectroscopy of liquid crystals using optical 
excitation of molecular rotation

Shinsaku Takagi 
Hajime Tanaka

2000 International Chemical 
Congress of Pacific Basin 
Societies (Pacifichem 2000)
(No. Phys-1327,)

2000.12.14

Viscoelastic phase separation in complex 
fluids: Transient gel formation

Hajime Tanaka 2000 International Chemical 
Congress of Pacific Basin 
Societies (Pacifichem 2000)
„ Honolulu^ Hawai 
(No. Macr-428)

2000.12.17

Numerical study of phase separation under 
temperature gradient

Takeaki Araki 
Hajime Tanaka

2000 International Chemical 
Congress of Pacific Basin 
Societies (Pacifichem 2000)
, Honolulu^ Hawai 
(No. Macr-513)

2000.12.17

Shear effects on temperature induced 
sponge-to-lamellar transition in membrane 
systems

Mamoru Isobe 
Hajime Tanaka

2000 International Chemical 
Congress of Pacific Basin 
Societies (Pacifichem 2000)
„ Honolulu^ Hawai 
(No. Macr-688)

2000.12.18

B43 B #5140 U—i/sZs

pp.125-126)

2001.1.17

395



wm-mmmB Bit 56

m$

mm
H12.5.29-31 mm

5JJ290 — 
310

n
H12.5.29-31 mm

5/3 290 — 
31 0mf

KINETIC BEHAVIOR OF DIBLOCK- 
COPOLYMER MICELLIZATION IN 
SOLUTION

T. Nose World Polymer Congress,
38th Macromolecular IUPAC 
Symposium, July 7-14, 2000, 
Warsaw, POLAND

7 JJ 7-14 0
N. Numasawa

JE^
fill if)

9JJ270 —
29 05E5A

*fW

Anomalous Micellization Behavior of Diblock 
Copolymer Solution near the Critical
Micelle Temperature

T. Nose The 6-th Polymer Physics 
Conference, 7-11 Sept.,
2000, CHINA

9^ 7-11 0
N. Numasawa

Bit#

mWm

-mmmm fe'B'
#12 % 
m#

#27^ 5^18 0

Dielectric Test of Entanglement Dynamics: 
constraint Release and Tube Dilation

Y. Matsumiya, 
H. Watanabe, 
K. Osaki

^47#gm^ 9^25 0

396



(2) Xfflt

(#B&)
mitm a.
-5§\ Vol.#

Dynamic Density Functional Approach to
Phase Separation Dynamics of Polymer Systems

T. Kawakatsu
M. Doi
R. Hasegawa

Int. J. Mod. Phys. 
C

Vol.10 (No.8)
pp.1531-1540 
(1999)

Molecular dynamics dimulation of dntangled 
polymers in shear flow

Takeshi Aoyagi 
Masao Doi

Computational 
and Theoretical 
Polymer Science 
(Elsevier Sci.)

Vol. 10 (2000)
pp.317-321

A National Project on mesoscipic simulation in 
Japan

Mototsugu
Yoshida

Computer Phys. 
Comm.

Vol. 127
(2000) pp.100-
104

Parametrization of the Gay-Berne Potential for 
nCB

Hiroo Fukunaga
Jun-ichi Takimoto 
Takeshi Aoyagi 
Tatsuya Yamaue 
Fumio Sawa
Masao Doi

Progress of 
Theoretical 
Physics
"Computational 
Physics and 
Related Topics"

Supplement
No. 138 
pp.396-397 
(2000)

Molecular Dynamics Study of Polyethylene 
oxide) Containing Lil Salt

Fumio Sawa Jun- 
ichi Takimoto 
Takeshi Aoyagi 
Hiroo Fukunaga 
Tatsuya Shop 
Masao Doi

Progress of 
Theoretical 
Physics
"Computational 
Physics and 
Related Topics"

Supplement No. 
138 pp.408-409
(2000)

Morphologies of Multiphase Blend Systems Shinzi Urashita
Toshihiro Kawakatsu

Masao Doi

Progress of 
Theoretical 
Physics
"Computational 
Physics and 
Related Topics"

Supplement
No. 138 
pp.412-413
(2000)

Shrinking Process of Gels by Stress-Diffusion 
Coupled Dynamics

Tatsuya Yamaue
Takashi Taniguchi 
Masao Doi

Progress of 
Theoretical 
Physics
"Computational 
Physics and 
Related Topics"

Supplement
No.138 
pp.416-417
(2000)

The Outline of Platform for Designing High 
Functional Materials Project.

Mototsugu
Yoshida

Now & Future Vol. 15,No. 45 
(2000) pp.2-4

Micelle formation in triblock copolymer 
solutions.

M. Monzen,
T. Kawakatsu,
M. Doi
R. Hasegawa

Comput.
Theoret. Polym. 
Sci.

Vol.10 pp.275- 
280 (2000)

397



(##&&) Vol.#
Shrinking dynamics and patterns of gels. T. YAMAUE

T. TANIGUCHI
M. DOI

AIP Conference
Proceesings,
Statistical
Physics, ed. by
M. Tokuyama and 
H.E. Stanley

Vol. 519, 
pp.584-586 
(2000)

Simulation of Fracture of Polymeric Material A. KURODA
T. YAMAUE
T. TANIGUCHI
M. DOI

AIP Conference
Proceesings,
Statistical
Physics, ed. by
M. Tokuyama and 
H.E.Stanley

Vol. 519,
pp.262-264
(2000)

Mean-Field Studies of Block 
Copolymer/Homopolymers Blends

H. KODAMA
S. KOMURA

AIP Conference
Proceesings,
Statistical
Physics, ed. by
M. Tokuyama and 
H.E.Stanley

Vol. 519, pp. 
247-249 (2000)

The Simulation of Large Deformation of Gels by 
Stress-Diffusion Coupled Model.

T. Yamaue
T. Taniguchi
M. Doi

Trans. Materials 
Research Society, 
Jpn.

Vol. 25 (3), 
pp.767-770 
(2000)

APPLICATION OF BINARY INTERACTION 
THEORY TO GENERAL EXTENSIONAL 
FLOWS: POLYDISPERSE POLYMERS

S. D. Mishler,
H. K. Lyon,
D. W. Mead, R. 
G. Larson M.
Doi

Proceedings of 
the XHIth 
International 
Congress on 
Rheology

Vol. 1, ppl54- 
156 (2000)

APPLICATION OF BINARY INTERACTION 
THEORY TO MONODISPERSE STAR
POLYMERS IN NONLINEAR FLOWS

H. W. Chen,
M. K. Lyon,
D. W. Mead,
R. G. Larson,
M. Doi

Proceedings of 
the Xlllth 
International 
Congress on 
Rheology

Vol. 2, pp.47-49
(2000)

PREDICTION OF THE RHEOLOGICAL 
PROPERTIES OF POLYMER MELTS BY 
STOCHASTIC SIMULATION

J. Takimoto
H. Tasaki
M. Doi

Proceedings of the 
Xlllth International 
Congress on 
Rheology

Vol. 2, pp.97-99
(2000)

im ¥#
±# EH

ABC/^F

5$ ABC(D#%im

#2
ip

M 4^(2000)

Deformation of a Tethered Polymer in Uniform 
Flow

R. Rzehk
W. Kromen
T. Kawakatsu
W. Zimmermann

Euro. Phys. J. E2 P.3-30 (2000)

398



(#0^)
a.

Vol.#
Morphological Image Analysis K. Michielsenl, 

H.De Raedt, T. 
Kawakatsu

Springer
Proceedings of 
Computer
Simulation Studies 
in Condensed- 
Matter Physics XIII

in press

Mean-field approach to polymer 
microemulsions

Hiroya Kodama 
Shigeyuki Komura, 
Keizou Tamura

Europhysics Lett. Vol. 53 (No.l), 
pp.46-52 (2001)

Attraction between nanoparticles induced by 
end-grafted homopolymers in good solvent

Jiunn-Ren Roan,
T. Kawakatsu

Phys. Rev. Lett. Feb. 2001, p- 
1027

Model for phase transitions in the solid phases 
Langmuir monolayers

J.-R. Roan, T. 
Kawakatsu

J. Phys. Soc. Jpn. appeared in
Vol.70 (No.3) 
(2001)

Self-consistent-field Theory for Interacting 
Polymeric Assemblies: Formation, 
Implementation, Benchmark Tests, and Steric 
Stabilization of Colloidal Particles.

J.-R. Roan, T. 
Kawakatsu

J. Chem. Phys. submitted

Z i-—
mm
)'\m 
±# IE

in press

Dynamic Density Functional Study on the 
Structure of Thin Polymer Blend Films with a 
Free Surface

Hiroshi Morita 
Toshihiro
Kawakatsu
Masao Doi

Macromolecules submitted

Molecular Dynamics Study of Polymer Melt 
Confined between Walls

Takeshi Aoyagi 
Jun-ichi Takimoto 
Masao Doi

J. Chem. Phys. submitted

399



oim-km

Vol.#
Uniaxial Elongational Viscosity of Various 
Molten Polymer Composites

T. Takahashi,
J. Takimoto,
K. Koyama

Polymer
Composites

Vol.20 (3) 
pp.357-366 
(2000)

Description of uniaxial, biaxial, and planar 
elongational viscosities of polystyrene melt by 
the K-BKZ model

A. Nishioka
T. Takahashi
Y. Masubuchi
J. Takimoto
K. Koyama

J. Non-Newtonian 
Fluid Mech.

Vol.89,
pp.287-301
(2000)

Homogeneous and Blended ER Fluids with 
Polyether Derivatives

K. Miganawa,
S. Masuda,
N. Gohko,
K. Koyama,
M. Tanaka

Proc. of the 7th 
Int’l Conference 
on Electro- 
Rheological Fluids 
Macneto- 
Rheological 
Suspensions

July (2000),
pp.95-102

The Mechanism of ER Effect Induced by 
Attaching Flocked Fabrics on Electrodes

Y. Kato
Y. Masubuchi
J. Takimoto
K. Koyama

Proc. of the 7th 
Int’l Conference 
on Electro- 
Rheological Fluids 
Macneto- 
Rheological 
Suspensions

July (2000),
pp.224-230

Domain Structure and MR Effect of Ferrofluid 
Emulsion

C. Ogawa,
Y.Masubuchi,
J. Takimoto,
K. Koyama

Proc. of the 7th 
Int’l Conference 
on Electro- 
Rheological Fluids 
Macneto- 
Rheological 
Suspensions

July (2000), 
pp.224-230

Domain Structure Control by Electric Field K. Koyama Proc. of the 7th 
Int’l Conference 
on Electro- 
Rheological Fluids 
Macneto- 
Rheological 
Suspensions

July (2000),
pp.344-357

Molecular Orientation and
Electrohydrodynamic Flow in Homogeneous ER 
Fluids

H. Iwatsuki,
N. Gohko, H.
Kimura,
Y.Masubuchi,
J. Takimoto,
K. Koyama

Proc. of the 7th 
Int’l Conference 
on Electro- 
Rheological Fluids 
Macneto- 
Rheological 
Suspensions

July (2000),
pp.479-485

400



¥k$m9x:
(#0^) 4§\ Vol.#

Electrically Induced Viscosity Change in 
Immiscible Liquid Blend

H. Kimura
K. Aikawa
Y. Masubuchi
J. Takimoto
K. Koyama

Proc. of the 7th 
Int’l Conference 
on Electro- 
Rheological Fluids 
Macneto- 
Rheological 
Suspensions

July (2000),
pp.587-594

(w#K)

SflilT’c
(#B&)

PH
Vol.#

Dielectric study on the Johari-Goldstein mode 
of glass-forming sorbitol

Takuya Fujima, 
Hiroshi Frusawa, 
Kohzo Ito 
Reinosuke

Hayakawa

Japanese Journal 
of Applied Physics, 
Part 2

Vol.39,
pp.744-
746(2000).

Theory on inclusion behavior between 
cyclodextrin molecules and linear polymer 
chains in solutions

Yasushi
Okumura, Kohzo 
Ito Reinosuke 
Hayakawa

Polymers for 
Advanced
Materials

Vol.l l,pp. 
815-819(2000

Insulation effect of an inclusion complex formed 
by polyaniline and ?-cyclodextrin in solution

Takeshi Shimomura, 

Ken-ichi
Yoshida, Kohzo 
Ito Reinosuke 
Havakawa

Polymers for 
Advanced
Materials

Vol.l 1, 
pp.837-
839(2000)

How to extract the counterion valency effect 
on polyelectrolyte conformations

Yuko Nishikawa, 
Akihiro
Fukagawa,
Hiroshi Frusawa, 
Kohzo Ito

Journal of the 
Physical Society of 
Japan

Vol.69, pp. 
4116-
4117(2000)

Self-assembling dendritic supramolecule of 
molecular nanotubes and starpolymers

Yasushi
Okumura, Kohzo 
ItO, Reinosuke 

Hayakawa Toshio 
Nishi

Langmuir Vol.26, 
pp.10278- 
10280(2000)

Temperature dependence of inclusion- 
dissociation behavior between molecular 
nanotubes and linear polymers”

Makoto Saito, 
Takeshi
Shimomura,

Yasushi
Okumura, Kohzo 
Ito Reinosuke

Journal of
Chemical Physics

Vol., pp.114, 
1-3(2001)

wasij Vol.49,
pp.361-
365(2000)

401



0W#&) Vol.^
Simple physical model of liquid water Hajime Tanaka J. Chem. Phys. Vol.112,

pp.799-809
(2000).

Inhomogeneous Flow in a One-Component 
Polymeric Fluid with a Nonmonotonic 
Constitutive Law

Hajime Tanaka J. Phys. Soc. Jpn. Vol.69, 
pp.299-302 
(2000)

Viscoelastic phase separation Hajime Tanaka J. Phys.: Condens. 
Matter

Vol.12,
PP.R207-R264
(2000)

Thermodynamic anomaly and polyamorphism of 
water

Hajime Tanaka Europhys. Lett Vol.50,No.3, 
pp.340-346
(2000)

Surface effects on spinodal decomposition of 
incompressible binary fluid mixtures

Hajime Tanaka 
Takeaki Araki

Europhys. Lett Vol.51,No.2, 
pp.154-160
(2000)

Simulation Method of Colloidal Suspensions 
with Hydrodynamic Interactions: Fluid Particle 
Dynamics

Hajime Tanaka 
Takeaki Araki

Phys. Rev. Lett. Vol.85, No.6, 
pp.1338-1341 
(2000)

General view of a liquid-liquid phase transition Hajime Tanaka Phys. Rev. E Vol.62, No.5, 
pp.6968-6976 
(2000)

A Simple Phenomenological Model of Shear 
Banding in A Polymeric Fluid with A Non- 
Monotonic Constitutive Law

Hajime Tanaka Proceedings of the
xmth
INTERNATIONAL
CONGRESS ON 
RHEOLOGY

Vol.3, pp.182- 
184 (2000)

Shear Effects on Fluctuation Kinetics and 
Topological Transition of Fluid Membranes

Hajime Tanaka, 
Jun Yamamoto 
Mamoru Isobe

Proceedings of the 
XHIth
INTERNATIONAL 
CONGRESS ON 
RHEOLOGY

1. Vol.3, 
pp.291-293 
(2000).

Transparent nematic phase in a liquid-crystal- 
based microemulsion

Jun Yamamoto 
Hajime Tanaka

Nature Vol.409, 
pp.321-325 
(2001)

Three-Dimensional Numerical Simulations of 
Viscoelastic Phase Separation: Morphological 
Characteristics

Takeaki Araki 
Hajime Tanaka

Macromolecules cm jsm

Phase-coherent light scattering spectroscopy.
I . General principle and polarized dynamic 

light scattering

Hajime Tanaka 
Shinsaku Takagi

J. Chem. Phys. (EPOT)

Phase-coherent light scattering spectroscopy.
II. Deporlarized dynamic light scattering

Shinsaku Takagi 
Hajime Tanaka

J. Chem. Phys. (EP1OT)

402



x^auffSK)

(##&&)
35 mom,

Vol.#
Micellization hebavior of diblock copolymers in 
solution near the critical micelle temperature

Y. Fukumine
K. Inomata
A. Takano
T. Nose

Polymer Vol. 41, 
pp.5367-5374
(2000)

Micellization and relaxation kinetics of diblock 
copolymers in dilute solution based on A~W 
theory I. Description of a model for core
corona type micelles

T. Nose
K. Iyama

Computational and 
Theoretical
Polymer Sci.

Vol. 10, 
pp.249-257
(2000)

Phase Equilibrium Studies on Rod/Solvent and 

Rod/Coil/Solvent Systemes Containing Poly (a, 
L-glutamate) Having 01igo(ethylene glycol)
Side Chains

K. Inomata
H. Shimizu
T. Nose

J. Polym. Sci., B: 
Polym. Phys.

Vol. 38, 
pp.1331-1340 
(2000)

Thermal-History Dependence of 
Polymerization-Induced Phase Separation

M. Okada
H. Masunaga
H. Furukawa

Macromolecules Vol. 33, 
pp.7238-7240 
(2000)

A Theory of Swollen Hollow Micelles of Diblock 
Copolymers in Selective Solvents

T. Nose
N. Numasawa

Computational and 
Theoretical
Polymer Sci.

Vol. 11, 
pp.167-174
(2001)

Effects of low-molecular-weight additives on 
interfacial tension of polymer blends: 
experiments for
poly(dimethylsiloxane)/poly(tetramethyldisiloxa 
ne)+oligo(dimethylsiloxane), and comparison 
with mean-field calculations

Y. Sakane
K. Inomata
H. Morita
T. Kawakatsu
M. Doi
T. Nose

Polymer in press (2001)

Effects of A-B Block copolymer additives on 
interfacial tension of A/B polymer blends near 
the ciritical temperature; comparison of mean- 
field calculations with experiments

T. Nose
K. Inomata
H. Morita
T. Kawakatsu
M. Doi

Macromolecular 
Chemistry and 
Physics

in press (2001)

403



(W5&) Vol.#

Further Test of Tube Dilation Process in Star- 
Branched cis-Polyisoprene: Role of 
Branching-Point Fluctuation

Y. Matsumiya,
H. Watanabe

Macromolecules submitted

Dielectric Relaxation of Type-A Polymers in 
Melts and Solution

H. Watanabe Macromol. Chem. 
Phys.

in press

'ma ■. Mmnmsm te's*
mm ^

57#(10-#k)
618-628M
(2000)

Thermoreversible Physical Gelatin of Block 
Copolymers in a Selective Solvent

T. Sato,
H. Watanabe,
K. Osaki

Macromolecules Vol. 33 (5), 
pp.1686-1691 
(2000)

Concentration Dependence of Loop Fraction in 
Styrene-Isoprene-Styrene Triblock Copolymer 
Solutions and Corresponding Changes in 
Equuilibrium Elasticity

H. Watanabe,
T. Sato,
K. Osaki

Macromolecules Vol.33 (7), 
pp.2545-2550 
(2000)

A Scaling Model for Osmotic Energy of Polymer 
Brushes

H. Watanabe, 
S.M. Kilbey,
M. Tirrell

Macromolecules Vol. 33 (24), 
pp.9146-9151 
(2000)

Linear Viscoelastic Behavior of perfluorooctyl 
Sulfonate Mecelles: Effects of Counter-Ion

H. Watanabe,
T. Sato,
K. Osaki,
M. Matsumiya, 
D.P. Bossev,
C.E. McNamee, 
M. Nakahara

Rheol. Acta. Vol.39 (2),
pp.l 10-121 
(2000)

Dielectric Behavior of PVC Gels and Sols in 
Dioctyl Phthalate

M. Kakiuchi,
Y. Aoki,
H. Watanabe,
K. Osaki

J. Soc. Rheol.
Japan

Vol. 28 (4), 
pp.197-198 
(2000)

Dynamic Interfacial Properties of Polymer
Blends under Large Step Strains: Shape 
Recovery of a Single Droplet

R. Hayashi,
M. Takahasi,
H. Yamane,
H. Jinnnai,
H. Watanabe

Polymer Vol. 42 (2) 
pp.757-764 
(2000)

404



(3)

405



(4) ^CDfftro»S((3)£B*<)

B ##
H12.5.12 Copyright c 2000 RESEARCH AND 

DEVELOPMENT OF THE PLATFORM FOR 
DESIGNING HIGH FUNCTIONAL MATERIALS

PLATFORM(CD) 7'nyj:? F

PSte

H12.5.15 Copyright c 2000 RESEARCH AND 
DEVELOPMENT OF THE PLATFORM FOR 
DESIGNING HIGH FUNCTIONAL MATERIALS

A
COGNAC/SILK "7-^7

7’ny'i^ F

IE/e

H12.5. 15 Copyright c 2000 RESEARCH AND 
DEVELOPMENT OF THE PLATFORM FOR 
DESIGNING HIGH FUNCTIONAL MATERIALS

LtDy-y ^ a- 
i/ a A
VRLab

ya y^ F

PEte

H12.5.15 Copyright c 2000 RESEARCH AND
DEVELOPMENT OF THE PLATFORM FOR 
DESIGNING HIGH FUNCTIONAL MATERIALS

SUSI 7°n ^ F

PE*e

H12.5.15 Copyright c 2000 RESEARCH AND 
DEVELOPMENT OF THE PLATFORM FOR 
DESIGNING HIGH FUNCTIONAL MATERIALS

Multi-Phase Dynamics 
Simulator MUFFINE

7°n v ^ ^ F

PEte

H12.5.15 Copyright c 2000 RESEARCH AND 
DEVELOPMENT OF THE PLATFORM FOR 
DESIGNING HIGH FUNCTIONAL MATERIALS

F

PEte

406



3.

407



##^ ^ ^ 6 6##(mT?) t & 0 o

- mm -

- 7n y 7 A t: jo ^ 6 J: > ^ > (0%^

P 1 1 3 - 1 1 6, P 1 2 6 - 1 3 5,

PI 3 9 - 1 4 5, PI 51-154

' < zi. |x-^x 3 >^Xa X9 At:jolj"6#^6|##<7) V < JL lx - ?#?#

6 f/ < 1/- ^ (7)^#

PI 7 1 - 2 0 3

. Hc(7)i/ < zi. l/-v 3 >yoy7 ##(/)##6

f

P116-125, P131-134,P204-225, P230-263 

- v-A IxXX- < zc lx-y 3

P122-125, P230-262

. a#l^^(7)"v-A lx%X - < >X"i/<zi.lx-i/3>^wr#

r##m:tX7vh7t-Aj

P263-297

P2 6 4 - 2 6 9

P230-262

$M • FFfffi^Frix "J —

- ^ < zi. lx - i/ a >f6Hc(D&#Xa X9

PI 13 — 134, PI 7 1 — 225, 

P230-262

409



- l/XX- < ^ H XC##

P 1 2 2 - 1 2 5, P230-262

P2 7 0 - 2 9 6

- X7 A Z 6 1/f a V^ >(/)%A

P 1 3 0 - 1 3 1

- X7 Acomm: Z t n

PI 4 6 - 1 5 0, PI 55—166

P116-125, P131-134,P204-225, P230-262 

(f?7f %#

. <^o —7V —-7^ —A lx%X—< >X"i/ < zi. 1%-y a

r##m:tX7 7 h7t-Aj 

P2 6 3 - 2 9 7

" T——X(7)##k ^ 7 h 7 “ *7

P2 6 4 - 2 6 9

410



3987-9389
03-3987-9394


