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Characterization in Materials” offers graduate students meaningful opportunities to explore
advanced characterization techniques in their research via in-situ and ex-situ synchrotron
knowledge in order to strengthen their creative and innovative capabilities for materials science.
This course focuses on the principles and applications of synchrotron characterization
techniques, teaches graduate students current synchrotron research activities, offers
opportunities to perform in-situ synchrotron experiments and fosters their passion on large-scale
scientific facilities for further career development.
The aim of this course is listed as follows:

(1) Master fundamentals and applications of synchrotron characterization techniques;
(2) Know the state-of-the-art synchrotron research and future opportunities;
(3) Apply synchrotron characterization skills to investigate on-going research;
(4) Know the impact and significance of large-scale scientific facilities for career

development.

*教学大纲

(中文)
Syllabus

（建议列表形式，各列内容：章节、主要内容、课时数、教学方式）

教学内容 授课学时 教学方式

1．走进同步辐射光源 3 交互课堂

2．同步辐射技术概述 3 课堂讲授

3．同步辐射衍射原理与应用 6 课堂讲授

4．同步辐射成像原理与应用 6 课堂讲授

5．同步辐射吸收谱原理与应用 3 课堂讲授

6．同步辐射光电子能谱原理与应用 3 课堂讲授

7．同步辐射光刻原理与应用 3 课堂讲授

8．实验室开放课题 3 交互课堂

9．同步辐射前沿讲座 2 课堂讲授

*教学大纲

（English）
Syllabus

（须与中文一致，翻译请力求信达雅。）

Content Hours Format
1．Synchrotron facilities visit 3 SSRF/Lab visit
2．Introduction to synchrotron applications 3 Lecture
3．Synchrotron X-ray diffraction 6 Lecture
4．Synchrotron X-ray imaging 6 Lecture
5．Synchrotron X-ray absorption 3 Lecture
6．Synchrotron X-ray photoelectron spectroscopy 3 Lecture
7．Synchrotron X-ray Lithography 3 Lecture
8．Open tasks of synchrotron applications 3 Lab presentation
9．Frontiers in synchrotron characterization 2 Lecture

*课程要求

（中文）
Requirements

（课程考核方式、考核标准等；不少于 50字）

平时考勤（20%）+实验室实践（30%）+课程开放课题及结业论文（50%）

*课程要求

（English）
Requirements

（须与中文一致，翻译请力求信达雅。）
Attendance (20%) + Lab experiments (30%) + Open research/group discussion and essay
(50%)

*课程资源

（中文）
Resources

（教材、教参、网站资料等。）

马礼敦、杨家福：“同步辐射应用概论”，复旦大学出版社

*课程资源

（English）
Resources

（须与中文一致，请力求信达雅。）
Ma Lidun, Yang Jiafu: Introduction to synchrotron applications, Fudan University Press
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