B 2 K
TR EEFEF—SB2HRMEALERE

hECRBELR  HsaEn

Design, Fabrication, and Characterization of Wavelength-scale Structures
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The purpose of this course is to develop basic skills in “molding the flow of light” in optical
wavelength-scale or photonic crystal defect cavities through hands on training and lecture. The
course consists of three parts: (1) two types of computational techniques (plane-wave expansion
method, and finite-difference time domain calculations), (2) the instrumentation, theory, techniques,
and practice (focused ion beam etching or patterning to engineer prototype devices and 3D direct
two-photon laser writing in photosensitive materials and novel etchants), (3) optical measurement
system (Fourier image spectroscopy systems). In the course, we plan to invite foreign experts such as
Dr. Y.-L. Daniel Ho and Dr. Mike Taverne from the Department of Electrical Engineering at the
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University of Bristol, UK to give lectures in the professional field. Dr. S.-F. Huang with educational
background is also invited for teaching design related instructional assessment and interactive
discussion with student groups. This course also conducts exploratory teaching research on the
teaching design method (teacher’s experience) and participants’ learning effectiveness (learner's

experience).
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Periodic optical wavelength-scale structures and their applications.
Fik F & ¥k FF(9:00-14:30)
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Dr. S.-F. Huang # # (14:30-15:00)
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Open source optical modelling tools: plane-wave expansion (PWE) — MPB.
#F3#k: Dr. Y. -L. Daniel Ho (9:00-12:00)
FHRFHFATY RV (RHRFT2 RIFAR/TR) -
Hands on training on optical modelling.
Fik % ¥ EEF(12:00-14:30)
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Dr. S.-F. Huang g $ (14:30-15:00)
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Open source optical modelling tools: Finite-Difference Time-Domain (FDTD) —
MEEP.
#F#k: Dr. Mike Taverne (9:00-12:00)
FHEFHIFTV RV (RAHFHTZ RIFALR/TR) -
Hands on training on optical modelling.
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Dr. S.-F. Huang g $ (14:30-15:00)

o AUEPURHEMfrLFERAEEP (RERF L (FIB) g&¥] > g2 fFX
Fk3h3DERTHE > (DLW) -
Device fabrication and optical characterization: Focused lon Beam (FIB) milling,
3D Direct Laser Writing (DLW) using two-photon lithography.
ot AUHYHMIrERERPRERP (Z L ERMGkH (FIS) i) -
Device fabrication and optical characterization: Fourier image spectroscopy (FIS)
technique.
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Lab tour of Fourier image spectroscopy setup and hands on learning on optical
characterization of periodic optical wavelength-scale structures.
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By the end of this course, the students are expected to have:
(1) Comprehended how an optical wavelength-scale structure works and its applications;
(2) Developed a solid grasp of methods in fabricating and measuring wavelength-scale structures;
(3) Had a first-hand experience in designing and simulating wavelength-scale structures;
(4) How to try to link the relationship between the learned skills and their own fields of expertise.
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Photonics is central to the multi-interdisciplinary research. This course consolidates the
knowledge in this field in an instrumental process that has a wide applicability in many other science
and engineering domains. The intensive short course with completeness, focus, cross-curriculum and
contemporary offers an opportunity for the students to develop a sufficient set of knowledge and
skills that enables them to pursue further studies in photonics or explore innovative applications in
their respective research fields.
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Light, 2nd ed., Princeton Univ. Press, 2008.

2.Nanofabrication Using Focused lon and Electron Beams: Principles and Applications, edited by Ivo
Utke, Stanislav A. Moshkalev, Phillip E. Russell, Oxford Univ. Press, 2012.

3.Three-Dimensional Microfabrication Using Two-photon Polymerization, edited by Baldacchini T.,
William Andrew, 2015.
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