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I.  Introduction to the basic principles of quantum chemistry, molecular
s gC dynamics, and various kind of coarse-grained computational schemes.
EATETbAA * [1.  Applications to representative soft material systems.
I1l. Practice of simple simulation jobs and mini-projects.
This course introduces the basic principles and schemes for utilizing
55 e g - Imultiscale simulation methods to resolve fundamental physical properties
S EE . . . . .
of representative soft material systems, including polymer solutions,
colloidal suspensions, gels, and their condensed thin films.
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Chapter I.
Introduction

History of computer
simulations

Current applications to
soft materials

Concept of multiscale
simulations
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Chapter II.
Molecular Dynamics
(MD)

Equations of motion
Interaction between
molecules and force fields
Statistical analysis of MD
simulation data

Tips of submitting job to
commercial software
package

Case study: polymer
solutions and colloidal
suspensions
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Chapter I11.
Coarse-Grained (CG)
Schemes

Basic ideas of CG
simulation

Strategies of
coarse-graining &
mapping of force fields
Case study: polymer
solutions, colloidal
suspensions, and phase
transition
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Chapter IV.
Practice of Simple
Simulation Jobs

Running simulation jobs on
software package
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Chapter V.
Quantum Chemistry

. The Hartree-Fock

approximation
Basis sets

3. Other electronic structure
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methods (DFT, SE ...)

4. Tips of submitting job to
commercial software
package

5. Case study 1: Force field
constructions

(6. Case study 2: Fundamental

optical and electronic

properties of
donor-acceptor pairs

Chapter VI. 1. Optical and electronic
Application of properties of solution-cast
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Multiscale Simulations organic thin films
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