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2EDEK - 2 Objectives and Outline of the Course

H | avba—%-vIal—vavid, BANFETIEIRS ZLDOTEAVWERLROMBEMETEFRE LT, BEDE<LD

SDETCHWONELIITE>TE, IVE21—% - Ia2L—3VvOREICIE. KELDTTRERNG E & EXRZNH L
DZODHENH D, RERTIE. RERNAETHIHDFEHAFLY I 2L —2aryFRIIODVT, TOHZEN - YEFHERE
BLUOERRBOBRREIT,

Z | Computer simulation has been utilized in many fields of science as a means to study the properties of the complex systems
which cannot be treated by analytical methods. Computer simulation methods are mainly classified into two categories:
deterministic methods and stochastic methods. The object of this lecture is to explain the mathematical and physical bases
and the fundamental principles of a molecular dynamics simulation method which is one of the deterministic methods.

FEDEEBFIZE Learning Objectives

H | #F8h%>Ial—2a vollExBRT 3,

NFERT v IVOREEERT D,
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B BNEEsRIYESOMELZBRY 3,

b

To understand the overview of molecular dynamics simulation.
To understand the overview of the intermolecular potentials.
To understand the overview of physical quantities representing static and dynamic properties.

Y

BE2DERE O FHEE# / Fulfillment of Course Goals (JABEE ES&ERI B D &)

B | IO | ik

REEHEIER Course Plan

No. IEH Topics AZA Content
1 H|avEa—%-vIal—Y3 | avEa—%-vIal—23rnRE
velda, (1)
% | What is computer simulation? | The role of computer simulation.
(1)
2 H| avbEa—%-Ialb—ya | HELM: 1RTANKREF. 301 —20BHIDYER
v, (2)
% | What is computer simulation? | The simple examples: The one-dimensional harmonic oscillator and the substance
(2) systems in silico.
3 B|avbEa—%-vIalb—Ya | 9FHNEVIaL—varyHROEDS (1) : ERNAFIE
v EEAD (3)
% | What is computer simulation? | How to proceed with the molecular dynamics simulation study (1): Fundamental
3) procedures.
4 H|avEa—%->Ialb—va | DFBNFECIal—>avROEDS (2)  DEKE (1)
v EEAD (4)
Z | What is computer simulation? | How to proceed with the molecular dynamics simulation study (2): Initial conditions
4) (1).
5 H|avEa—%->Ial—va | DFBNFEIIalL—>aVAROEDS (3)  WHRE (2)
v EFEAD (5)
ZE | What is computer simulation? | What is computer simulation? (5)
(5)
6 B|avEa—%-vIal—a | DFHAELIaL—vavIROEDS (4) I BREM. EXTh
vy (6)
| What is computer simulation? | How to proceed with the molecular dynamics simulation study (4): Boundary
(6) conditions. Nondimensionalization.
7 B | 2FERTFY> v NORR. ZHBEERO _FEEFERA~DOET. HEERAET L ERT v v LB
NART v
% | Intermolecular potentials The origin of forces. The reduction of a many-body interaction to a two-body
interaction. The interaction model and the potential functions. The general-purpose
potentials.
8 B | @I¥0EedH AEDEEHEREE (REEE1~7) OEE
Z | Summary of the first half Summary of the first half and conduct of exercises (Topics 1-7).
9 B | BEFEDRE EMELLE
Z | Numerical calculation method | The general-purpose potentials.
10 H| avbEa—gzR0WkEE 1 RTHANREFROMEEAE, HRFAFRODFEHAFE Ial—>a v
% | Computer-based practice Numerical calculation of the one-dimensional harmonic oscillator system. Molecular
dynamics simulation of monatomic systems.
11 | B | #NHEBELsRTYEE (1) MD EtEICHB T 2" F" D&k, BNFE
& | Physical quantities | The meaning of "average" in the molecular dynamics calculation. Thermodynamic
representing static properties | quantities.
(1)
12 | B | #0NHEBEEsRTYEE (2) BEHMmEAK
& | Physical quantities | The radial distribution function.
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representing static properties
(2)
13 | B | #0HEELsxTYEE (3) BIEERE T
% | Physical quantities | The static structure factor.
representing static properties
(3)
14 | B | #WEEERIYEE (4) IRILF¥— - EHDOFIE
% | Physical quantities | The correction of the energy and pressure.
representing static properties
(4)
15 H | 8tEEE2RIYES B o, REBSHEERHE. 7Y - - ARER
% | Physical quantities | The self-diffusion coefficient. The velocity autocorrelation function. Green-Kubo
representing dynamic | formula.
properties
[k prerequisitey ]
= ZOMBZEET DTS, AR | o BB I BEAK | BERKI 0S5, S, 1RBUEOEGZRELTWSZ
ENRETH D,
= | This class requires the acquisition of units for at least one subject out of "Basic Calculus I", "Basic Calculus 1", "Linear
Algebra I" and "Linear Algebra II".

B | 9EFOEBRMH (HF. EEEF. HEtH®) 2BBL WA LA2MRELTERT D, IBRFEICWL, BERBICETS
FEx 1EHE, 8% 2BM. b8 TC3IRBMOFE - BEEICMR. EEPRE THARICHER 27-00FBRHEEET 5,
= | This class requires the understanding of mechanics, electromagnetics and statistical mechanics. This class requires not only

one hour to prepare for the individual classes and two hours for review (three hours in total) but also further learning hours

to prepare for exercise, assignment and regular examination.

- BEE [HpFvIal—vayv] (LH B8 & 2%E)

For a reference: A. Ueda, "Molecular Simulation (in Japanese)", (SHOKABO Co., Ltd.).

HFRABRO B CITMET %,

Evaluation is conducted based on the results of the term-end exam.

B | #FIRAHERTITO A BEIGLC T —BORERZFERAF > 714> (FrTvP) BETEET 5,
Z | In principle, lectures will be conducted face-to-face, but some class sessions will be conducted asynchronously online (on-

demand) when necessary.

w



