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The goal of this course aims to motivate the interests of students and foster their capability to quantitatively
understand the fundamental concepts of nano-optics. We start with the angular spectrum representation to
understand both the resolution limit of conventional optical microscopy, and the potentials provided by evanescent
fields. We discuss the principles of super-resolution microscopy techniques, by introducing quantum light sources
with a discussion on the optical density of states. Finally, we turn to optical forces and understand their role in
precision measurements and the opportunities they provide for manipulation of nanoscopic objects. Students are
highly encouraged to give group presentations of recent processes on nano-optics.
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Section 1 ek Introduction

Section 2 FE B4 M. & B9 % 2% Case Study — Nano-optics equipped with
microelectronics

Section 3 REMERIA R (1) Focusing and Localization of Fields (1)




Section 4 FAEF L REA I B4 (2) Focusing and Localization of Fields (2)
Section 5 A% 1 4% Imaging and Microscopy

Section 6 Y HCER BN 4 $EE R Point-Spread Function, Resolution Limits
Section 7 AR B BRI R 5B A 35 F Green Functions, Local Density of States
Section 8 H & 5E5 324 Spontaneous emission control

Section 9 et Rk (1) Optical antennas (1)

Section 10 et Rk (2) Optical antennas (2)

Section 11 HES LS Point scattering theory

Section 12 6T 4iit2 Photon statistics

Section 13 Y1558 Optical Forces, Optical Tweezers

Section 14 22 fEon (1) Group Presentation 1/3

Section 15 22 Eon (2) Group Presentation 2/3

Section 16 22 Eon (3) Group Presentation 3/3
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PE R Class Performance 30%
HiK 03 Final Oral Exam 30%
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Textbook and Supplementary Readings

Principle of Nano-optics 2™ edition, Lukas Novotny and Bert Hecht, Cambridge 2012], ISBN: 9780511794193




