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Applications of First-Principles methods to Condensed Materials : Theory and Practice(II)
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The Q/A will be taken at the end of each 3.5-hour lectures (30%b).
The final report is about the implementation of the first-principles methods to a project identified by

the course takers (30%b).
The experimental practice is about evaluation of the performance in the hands-on sessions (40%b).
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The aim of the course is to provide the course takers both theory and practice of the applications
of first-principles methods to condensed materials.
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D. NMR spectra (Lectures)
1. Charged particles with spins
2. Effect of magnetic field
3. Chemical shift
® 1% D1 : chemical shift; core level spectra

8/10 9:00-12:35

E. Work functions of Condensed systems (Lectures)
8/11 9:00 - 12:35 # 1% E1 : work function of metal surfaces

F. Reaction path : trajectories on the energy surfaces with constraints
(Lectures)

8/12 :00 - 12: .
9:00 - 12:35 R 1% F1 : reaction path on metal surface

G. Electric conductivity and thermal conductivity : the real world
(Lectures)

8/13 :00 - 12: - i [
9:00-12:35 R ¥ G1: Optical properties of bulk materials

H. Review the computational projects
8/14 9:00 - 12:40
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1.Equipped with the basic knowledge of the quantum theory for many-electron systems

2.Capable of implementing the first-principles methods to condensed material science

3.Carrying out the application to the course takers’ interested material systems and properties
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Researchers, notably material experimentalists, usually search for an alternative or/as well as
side-by-side theoretical rationalization to their experimental outcome.

At the same time, the progress of the first-principles methods, along with the computational
hardware and the development of the friendly interfaces, has reached a point such that some physical
properties of condensed materials can be obtained by reasonable standard procedures.

However, the theories behind these first-principles methods and the complex implementation
involved still prove hindering its application by the experimental researchers.

The aim of the course is to bridge the gap in between the experimental researchers and the
applications of the first-principles methods.

The focus will be providing the most essential theoretical background of the first-principles methods
and, through the hands-on sessions, demonstrating as well as supervising the course takers to carry



B B k&
10 REFEF—SBHKRMBEERE

out implementations on the material systems of their interested research fields.
The corresponding topics of applications include the physical properties which are usually
encountered by the researchers in the departments of material science, chemical engineering,
resource engineering, earth science, to name a few.

The course is expected to facilitate, for the experimental researchers, understanding and
interpreting the studied condensed-material systems using the first-principles methods.
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Structure and dynamics by M. T. Dove (Oxford University Press);

Band theory and electronic properties of solids by J. Singleton (Oxford University)
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Materials Visualizer Requirements

This section describes the requirements of the Materials Visualizer only. The Materials Visualizer is the
core client module in Materials Studio; providing modeling, analysis, and visualization tools. It cannot
set up or launch jobs unless installed in conjunction with Materials Studio Server.

Supported Operating Systems

Operating System Supported Versions Notes
Microsoft Windows Professional & Enterprise 10 64-hit only

Hardware Requirements

Component Minimum Hardware Recommended
Processor Intel® Core™ i5 or equivalent Intel Core i7 or equivalent
RAM 4GB 16 GB

Available hard disk space  1GB 4GB

for installation
The hard disk space required for installation can vary between 1 GB for

Materials Visualizer only and 4 GB if you install the complete Materials
Studio server and client. The Materials Visualizer can only be installed
on Windows. Additional space will be required if system updates are
necessary, for example for .NET, runtimes, and libraries.

Display 1366 % 768 display resolution 1920 = 1080 display resolution
24-bit 32-bit



