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應用第一原理於凝態材料理論與實作(二) 
Applications of First-Principles methods to Condensed Materials：Theory and Practice(II) 

授課教師 任職單位 畢業學校 

鄭靜 國立成功大學理學院兼任教授 英國劍橋大學 

課程類別 學分數 選必修 開課人數 其他注意事項 
Lecture 

+ 
Recitation 

1 選修 35 
學生需自備筆電。實作軟體以 Material Studio 為主，軟硬體需

求請見本課程綱要最後一頁。 

先修課程或先備能力： 

需先修習過「應用第一原理方法於凝態材料性質研究的理論與實作(一)」方能選修本課程 

建議修課年級： 

大三、大四、碩士班 

建議修課學生背景： 

需先修習過「應用第一原理方法於凝態材料性質研究的理論與實作(一)」方能選修本課程。 

教學方法： 

講授 50%、實作 30%、討論 20% 

評量方式： 

問題考試 30%、報告 30%、實驗操作 40% 
補充說明： 
The Q/A will be taken at the end of each 3.5-hour lectures (30%). 
The final report is about the implementation of the first-principles methods to a project identified by 
the course takers (30%). 
The experimental practice is about evaluation of the performance in the hands-on sessions (40%). 
學習規範： 

無 

課程概述(中文)： 

本課程的目的在提供修課者，應用第一原理方法於凝態系統研究相關物理性質的理論背景知識

和實際執行操作． 

課程概述(英文)： 

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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課程進度： 
 

堂次 時數 進 度 說 明 

8/10 9:00 - 12:35 

D. NMR spectra (Lectures) 
1. Charged particles with spins 
2. Effect of magnetic field 
3. Chemical shift 
實作 D1 : chemical shift; core level spectra 
 

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

8/12 9:00 - 12:35 

F. Reaction path : trajectories on the energy surfaces with constraints 
(Lectures) 
實作 F1 : reaction path on metal surface 
 

8/13 9:00 - 12:35 

G. Electric conductivity and thermal conductivity : the real world 
(Lectures) 
實作 G1 : Optical properties of bulk materials 
 

8/14 9:00 - 12:40 
H. Review the computational projects 

 
   

 

課程學習目標： 

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  
課程的重要性、跨域性與時代性： 

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 
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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. 
其他備註: 

參考書目： 
Structure and dynamics by M. T. Dove (Oxford University Press);  
Band theory and electronic properties of solids by J. Singleton (Oxford University) 
學生自備之筆電軟硬體需求： 
 
 


