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Nonlinear Optics studies the interaction between light and matter, especially when
the first becomes strong enough. More precisely, this branch of Optics reveals the
mysteries and the principles of such interaction through the investigation of two
complementary aspects which consist on the one hand, in the modification of the
optical behavior of matter and on the other hand, in the modulation of the property of
incident light. Because of the widespread use of laser, and especially ultra-short and
ultra-intense lasers, as exciting source in modern optical science and engineering and
the rapid development of nonlinear optical materials and devises, mastering the
principle of Nonlinear Optics and understanding nonlinear optical phenomena
correspond today to a basic skills for scientific researchers and engineers working in
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relative domains of Optics such as laser, photonics,
communication, as well as ultra-fast and ultra-intense lasers.

This course is based on the book “Nonlinear Optics (3™ ed.)” by Robert W. Boyd,
Professor from Rochester University in USA. Materials are selected according to the
teaching times available for the course. Considering necessary balance between general
purpose and practical utility of a basic course at the graduate level, the material
selection intends to provide students a complete and self-consistent knowledge system,
while emphasizing description of the phenomena and associated physical explanations.
Itis why the chapters in the reference book concerning Quantum Mechanics description
of nonlinear optical phenomena have not been included in this course, which in fact is
based on the classical Maxwell theory. By doing so, the Quantum Mechanics treatment
in Nonlinear Optics has been left to other advanced courses such as Atomic and
Molecular Physics or Quantum Optics. The remaining materials in the reference book
have been organized into 6 chapters (see below the teaching schedule): Chapters 1 to
3 expose the principle of Nonlinear Optics together with the needed mathematics tools
for describing the related processes; the remaining 3 chapters are devoted to the
description of most important nonlinear optical phenomena.
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Ch. 1: The Nonlinear Optical Susceptibility 18 Lecture YU Jin
Ch. 2 Wave-quatlon Description of Nonlinear 15 Lecture YU Jin
Optical Interactions
Midterm 2 Midterm
Ch. 3: The Intensity-Dependent Refractive 11 Lecture YU Jin
Index
Ch. 4: Processes Re.sultlng from the Intensity- 7 Lecture vu Jin
Dependent Refractive Index
Ch. 5: Ultrafast Nonlinear Optics 7 Lecture YU lJin
Ch. 6: Ultra-Intense Field Nonlinear Optics 4 Lecture YU lJin
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