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This course focuses on implementations of quantum information
devices and systems. It covers most recent quantum information
device designs and system architecture. We study the elements
necessary for quantum information device design, which includes
gate operation, error correction, as well as the quantum control
required. As quantum systems, we cover quantum Sensors,
quantum repeaters, and large-scale quantum computers.
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1. Learn the basic concept of entanglement, quantum protocols,
quantum measurements, and quantum physical systems. Through
this course, students will be able to explain these basic concepts
and use them to design and evaluate quantum devices and
systems.

2. Learn the properties of quantum sensors and quantum
repeaters. Through this course, students will understand the
basics of quantum sensors and quantum repeaters and will be able
to apply them to design quantum sensors and quantum
communication systems.

3. Learn the basics of quantum simulations and their applications.
Through this course, students will be able to explain the
differences and pros and cons of different quantum simulation

systems.

4. Learn hardware of quantum computers, in particular we focus
on quantum error correction, noise management, system
architecture, and performance evaluation. Through this course,
students will be able to explain the important concepts for
quantum computers and use them to design quantum
computational systems.
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1. The first four lectures are set to deliver the basic concepts of
quantum information and computation. In each lecture, a short
oral presentation will be required. The students are required to
show understanding though these oral presentations enough to
continue the rest of the course. If this requirement was not filled,
the student would be asked to leave the course.

2-4. The lecture course consists of lectures. discussions and
assignments. Each lecture will followed by a short discussion
session. The assessment will be done based on the contributions
in these discussion sessions and the assignments.
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1. Quantum information and systems (the first to forth lectures)

Topics: entanglement,  quantum  protocols,  quantum

measurements, quantum physical systems.

2. Quantum sensors and quantum repeaters (the fifth to eighth
lectures)
Topics: mechanism and design of quantum sensors, quantum

repeater protocols and systems.

3. Quantum simulation (the ninth to eleventh lectures)

Topics: quantum simulators, hardware, applications.



4. Quantum computer (the twelfth to fifteenth lectures)

Topics: quantum error correction, system noise management,
architecture, performance evaluation.
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NII: Lecture Room 1(12F, 1212)
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Japanese or English

(#FE - ZRKE Textbooks and references])

Quantum Computation and Quantum Information, M. A. Nielsen
and I. L. Chuang, Cambridge University Press

Introductory Quantum Optics, C. C. Gerry and P. L. Knight,
Cambridge University Press
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