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Code of Conduct for The Course

None
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Course Description
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Modelocking is a technology in ultrafast optics used to generate extremely short laser pulses. The length of
the pulse is usually picoseconds (107!2 seconds) or even femtoseconds (10°'° seconds). The development of
ultrafast modelocked laser has created many new fields in science, including femtosecond chemistry to
achieve atomic-level chemical reaction control (1999 Nobel Prize in Chemistry), optical frequency combs
and optical clockworks to replace existing atomic clock time standards (2005 Nobel Prize in Physics), and
attosecond science to explore the electronic dynamics in atoms and molecules (2023 Nobel Prize in
Physics), and has led many new technological developments including material characterization, laser
micromachining, laser microsurgery, laser direct writing lithography, and biomedical imaging.

The combination of machine learning algorithms and ultrafast optics has shown some success and
tremendous potential in recent years. In particular, the use of machine learning algorithms has accelerated
the optimization of ultrafast modelocked laser performance, resulted in deep understanding of modelocking
principles, and further broadened the application scope of ultrafast modelocked laser.

The primary goal of this course is to provide students with the machine learning tools and experiences that
have recently revolutionized many fields including the designs and applications of ultrafast lasers. In
particular, students will learn and practice how to implement physics informed neural network that is
particularly powerful for scientific computing.

Students are recommended to take “Machine learning enabled ultrafast modelocked laser I” first to obtain
the basic knowledge about ultrafast modelocked laser necessary for this course.
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