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Synchrotron characterization has been applied to investigate microstructure evolution under
external stimuli, multi-scale stress/strain evolution and fracture/failure modes under in-service
conditions since it can in-situ study advanced materials in 3D with high temporal and spatial
resolution, which reveals fundamentals of multi-physics phenomena and provides significant
insights for novel materials design. “Principles and Applications of Synchrotron
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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.
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Content Hours Format
1. Synchrotron facilities visit 3 SSRF/Lab visit
2. Introduction to synchrotron applications 3 Lecture
YN 3. Synchrotron X-ray diffraction 6 Lecture
(English) 4. Synchrotron X-ray imaging 6 Lecture
Syllabus 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
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(English) Ma Lidun, Yang Jiafu: Introduction to synchrotron applications, Fudan University Press
Resources
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