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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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15.  #ZH#5 Course Objectives

This course will discuss semiconductor based quantum technologies. After the lecture, the students shall be familiar with
the basic semiconductor engineering techniques and the spectroscopy techniques. More importantly, they will learn

about the latest development of semiconductor based quantum light sources and their potential applications in quantum
communication technologies.

16. A% R Learning Outcomes

The students will have an overview of the latest development in the field and understand the challenges in photonic

based quantum communications. This helps them to choose advanced lectures, and further, to choose future research
projects.

17.  REANFERHFEER (WFRESUIOONE, WRERANMBTURHTOG R EESRE R, #¥EHHEY
FEHN

Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

Part I: Introduction to semiconductor engineering techniques
e Characterization at the nanoscale (2 credit hours)
e Fabrication at the nanoscale (2 credit hours)
e  Group discussion (2 credit hours)
Part II: Semiconductor nano- and quantum photonics
e Brief overview of photonics (2 credit hours)
¢  Optical microcavities with semiconductors (1 credit hour)
e  Group discussion (2 credit hours)
Part 1ll: Semiconductor based quantum light sources
e Introduction to photonic quantum communication (1 credit hour)
¢ Single and entangled photons: fundamental and applications (1 credit hour)
e  Group discussion (3 credit hours)
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b R H e 2% %K Textbook and Supplementary Readings

1.

Peter Michler “Single Semiconductor Quantum Dots”

2. Peter Michler “Quantum Dots for Quantum Information Technologies”
3. Nature Communications 9, 2994 (2018) Highly efficient extraction of entangled photons from quantum dots using a
broadband optical antenna
4. Nature Communications 8, 15501 (2017) Solid-state ensemble of highly entangled photon sources at rubidium
atomic transitions
5. Nature Materials 16, 982 (2017) Measurement of the spin temperature of optically cooled nuclei and GaAs
hyperfine constants
6. Nature Communications 7, 10387 (2016) Wavelength-tunable entangled photons from silicon-integrated IlI-V
quantum dots
7. Nature Communications 6, 10067 (2015) High yield and ultrafast sources of entangled-photons based on strain-
tunable QDs
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This Course has been approved by the following person or committee of authority

MHERHFRITERAS

Education Instruction Committee of Physics department




