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R RE #E : Lecture
/Course Type
2 7 Z/Class
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BEDOBR - IE /Objectives and Outline of the Course

H | arvba—% -vIal—yarvid, BANFEECERSI ZLDTEAVWEELROMBAMIETIFRE LT, BEFEDE<LD

AHBTHAVLNDE LI ICE>TES, AV Ea—% ¥ Ialb—YarvyORERICE, KRELDTTRERNA L EEERNAE
DZODHEDDH B, KFEETIE. REBVAETHEIDFANFEY I 2L —2ayFERICDODVT, ZOHERN - YEBFHOER
BLUERRBORREIT o

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.

v

FBDZEBRE /Learning Objectives

H | »Fgh%sIal—avyolBE42ERYT 5,

DFEET Vv LOBELBRT S,
B - BNEEE R IYEEOMELEET S,

Bt

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.

B EEDEREDTEEXE / Fulfillment of Course Goals (JABEE BSEHIH b &)
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ES

RETEIEE /Course Plan

No. IEH Topics AZ Content
1 H|avEa—%-YIal—Y3 | avtEa—%-vIal—23rnRE
velda, (1)
% | What is computer simulation? | The role of computer simulation.
(1)
2 H| avbEa—%-YIalb—ya | @ELA: 1RTANKREF. 3012081 DYER
v elda, (2)
Z | What is computer simulation? | The simple examples: The one-dimensional harmonic oscillator and the substance
(2) systems in silico.
3 H| avEa—%->vIal—va | DFBNFEVIalL—>a v HAROEDS (1) ERNLFIE
v EFAD (3)
= | What is computer simulation? | How to proceed with the molecular dynamics simulation study (1): Fundamental
3) procedures.
4 H|avEa—%->Ial—va | DFBNFECIal—>aVAROEDS (2)  DHEE (1)
v EFAD (4)
Z | What is computer simulation? | How to proceed with the molecular dynamics simulation study (2): Initial conditions
4) (1).
5 B|avbEa—%-vIal—va | HFHARSIaL—2a v HIROED (3) @ 8% N (2)
vy (5)
ZE | What is computer simulation? | What is computer simulation? (5)
(5)
6 B|avEa—%-yIal—a | DFHNECIaL—vavIROEDS (4)  BREM. EXTl
vy (6)
ZE | What is computer simulation? | How to proceed with the molecular dynamics simulation study (4): Boundary
(6) conditions. Nondimensionalization.
7 B | 2FERTY> v NORR. ZHBEERO _FMEEFRA~DOET. HEERAET L ERT v v LB
NARTY 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 (REEB1~7) 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—%zR0WkEE 1 RTHANREFROMEAE, HRFAOFRODFHAFE Ial—>a v
% | Computer-based practice Numerical calculation of the one-dimensional harmonic oscillator system. Molecular
dynamics simulation of monatomic systems.
11 | B | #NHEBEsRTYEE (1) MD SHEICE T 2" " DRk, BHFE
& | Physical quantities | The meaning of "average" in the molecular dynamics calculation. Thermodynamic
representing static properties | quantities.
(1)
12 | B | #NHEBELRTYEE (2) BEHMmEAK
& | Physical quantities | The radial distribution function.
representing static properties
(2)
13 | B | #WEEZzRIYEE (3) BHHEER T
% | Physical quantities | The static structure factor.
representing static properties
(3)
14 | B | #WEEEzRIYEE (4) IxILF¥— - EHOMRE
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% | Physical quantities | The correction of the energy and pressure.
representing static properties
(4)
15 | B | 9tEBEZzXRIYES B OERE. REBCHEREEHR. 7Y —r - ARER
% | Physical quantities | The self-diffusion coefficient. The velocity autocorrelation function. Green-Kubo
representing dynamic | formula.
properties

B | CoRBZEET ICIE, ERET | 0 BT R BERZIoS>5r0, IRBULOBEMEZRBLTVWSZ
EDRETH D,
Z | This class requires the acquisition of units for at least one subject out of "Basic Calculus I", "Basic Calculus 11", "Linear

Algebra I" and "Linear Algebra II".

B | 9EZOEBNFH (W3 BHKF. HztHhS) 2B88LTWEIE%2HRE LTHERT D, SREICHL, BERNBICETS
FEx 1BHE. EE% 2HHE. 6h8C3BEOFE - BEICNA., BECEE, THRBICHA2-00FEHHEAET 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.

H cBEE [HFHHFEY I 2L —ra vy OERER] (MK BF K. BERAEFERA)
Z | Forareference: "Fundamental Theory of Molecular Dynamics Simulations" (edited by N. Matsubayashi, Tokyo Kagaku Dozin

Co.,Ltd).

FIRAROETIMET 2,

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

B | #FIRAHERTITO A BEIGC T —BORERZFRAF > 714> (Fr T F) RETEET 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



