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This class introduces the broad field of photon source and their applications to the senior
undergraduate and graduate students. The frontier and application of photon science is study ultrafast
phenomena in the microscopic world. This leads to the development of femtosecond photon sources such as
ultrafast laser, ultrafast x—ray and free electron laser. This advanced photon sources’ excellence is
acknowledged by outstanding scientific record with directly contributing to work leading to many Nobel
Prizes in physics, chemistry, and biology. In China, both Beijing high energy photon source and
Shanghai free electron laser light source are fully funded under construction phase. This class is
designed for students who have been exposed to material science; physics, chemistry as well as biology,
and wish to have a basic understanding of ultrafast photon source and its application in science
research. The main purpose is to reveal basic principle and frontiers, experimental technique, and
instrumentation and detecting technology associated with the ultrafast photon sources.

At the end of this class, students are expected to be familiar with the principle, experimental
techniques of advanced photon source. The students will have entry level knowledge of ultrafast
science experimental technique and the frontier research topics in ultrafast science. The students will
learn to perform literature search, develop understanding of recent advances in photon science.
Students will benefit from this class for their future research both in China and abroad.
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Course Contents
Section 1 HFRIFRGELEL S (4 228)) Photon science and ultrafast phenomena (4
Credit hours)

Section 2 HTHIART (4220 the nature of light (6 Credit hours)
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Section 3 HTFHETFHEIL (4 2%0)  quantum theory of light (6 Credit hours)

Section 4 W F AP EAEAER (6 22Kf)  photon interaction with matter (6 Credit
hours)

Section 5 RIS AN B (] 4E B & (6 Z2H)) ultrafast laser and time measurement (6
Credit hours)

Section 6 R D4 A B B HE 7 #% (6 %K) Synchrotron radiation and free
electron laser (6 Credit hours)

Section 7 ORI 5T SR AL BRI (6 2B ) In-situ detection for materials research(6
Credit hours)

Section 8 PR T$E (6 22D ultrafast photon manipulation (6 Credit hours)

Section 9 RS (6 22 ) ultrafast science (6 Credit hours)
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Course Assessment

Attendance: 10%

Class performance: 10%
Projects: 10%

Mid—term test: 10%
Final exam: 40%

Final presentation: 20%

Textbook and Supplementary Readings

1.Progress in Photon Science, Editors: Yamanouchi, Kaoru, Tunik, Sergey, Makarov, Vladimir A, Publisher:
Springer, 2019, ISBN 978-3-030-05974-3
2. published journal references




