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This subject is designed to introduce generation, measurement, propagation, dispersion
management and applications of ultrashort (1072-10" sec) laser pulses. The ultrahigh
temporal resolution enabled by this technique can trace the fleeting dynamics of molecules
or quasi particles. The gigantic peak power (up to 10%® W) is able to overrun the atomic force,
or generate a series of new coherent spectral components (e.g. mid-infrared, extreme
ultraviolet) by strong nonlinear interaction with materials. The prerequisites include Fourier
transform, electromagnetic plane waves and the ability to conduct numerical simulation with
package software (e.g. Matlab).

F A3 (Text Book)
B %3k & (Lecture slides, pdf files will be offered at the beginning of semester.)

%3 % # (References)
Andrew Weiner, Ultrafast Optics, Wiley, 2009. (ISBN: 978-0-471-41539-8)

%% * 3 (Teaching Method)
B e PRV ~"EE e 2 B SR A ik~ MR % 4 (OpenCourseWare
video preview, discussion and Q&A in class, lectures, group project)

¥ % & & (Syllabus)

Introduction and review

Active mode-locking

Light-matter interaction

Passive mode-locking

Pulse measurement by correlation techniques
Pulse measurement by FROG and SPIDER
Dispersion and dispersion management
Flexible topics on request

O N o gk~ owDdE



+ ~ % % ¥ % (Evaluation)
FEF 4 17 (20%) > # ¢ 4 (25%) 0 #F & % (25%) > B PR B 22(20%) 0 1T % (10%)
Instructor’s assessment(20%), midterm exam(25%), final exam (25%), group projects (20%),
homework assignments (10%)

= ~ Vi B2 R F zak(Useful links)
B8 Y T 5 (E-learning) : eeclass.nthu.edu.tw
B 2z 3\ 2542 (Open Course Ware) : ocw.nthu.edu.tw/ocw/index.php?page=course&cid=206&
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