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Course Objectives

ChnTa AR, X4 %E.  If the course is open to undergraduates, please indicate the
difference.)

B E BRI R B R AR AR A KRB IR —, AR A AR R SR AL IR
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Quantum information science represents one of the most advanced subjects that admits a strong potential for
further development. This course aims to prepare graduate and senior undergraduate students for a
foundational understanding on the basic knowledge of quantum computation.
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Teaching Methods

CUn AR TF G EEHX W% . If the course is open to undergraduates, please indicate the
difference.)

AREUREHFENE . ERLEM . BUTTELBARREETE AR .

This course aims to prepare students with the foundational knowledge of quantum computing for their
research careers.
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Course Contents

CInm A ARETF R, ESEHX 2 NZ.  If the course is open to undergraduates, please indicate the
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Section 1 %14 . BPUERNEAES: BT 0%RE; &S, BT,
BWE, 8o

Week 1-4: Basic concepts; Quantum mechanics review; Quantum state,
evolutionand measurement; Quantum entanglement
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Section 2 % 57 A BRTIMHMERER: SRMETIHHEEL, |RT48K%; &
TR AR TR R
Week 5-7: Principle: Classical and quantum computational model; Quantum
circuit; Quantum algorithm; Computational complexity

Section 3 %8 JH: WHEIK
Week 8: Mid-term exam

Section 4 % 9-10 . BTIEMEII: WRRTTRET R = ZBAR
i, HEREAY, Jaynes-Cummings A7, REACHRFSE R &
Week 9-10: Physical realization: Qubit and gate schemes; Two/three level
systems; Spin model; Jaynes-Cummings model; Basic control techniques

Section 5 % 11-12 JH: BEFFENSSRZE: B EYLEZE; 21 )E &
TARALE
Week 11-12: Characterization: Noise mechanisms and characterization;
Quantum tomography; Quantum benchmarking

Section 6 ¥ 13-14 . Ay REFIUNE. EFAlE
Week 13-14: Scalability: Quantum error correction

Section 7 ¥ 15-16 . EIFERNH. SSRREHHEE ETIEY BT
TR R G E T
Week 15-16: Application: Experimental progress; Quantum machine learning;
Quantum simulation of quantum many body systems
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Course Assessment

(@ ##ER Form of examination; Q). %M grading policy; Q) Wi AFHEF I, EHE XS M.

If the course is open to undergraduates, please indicate the difference. )

FEHENE 20%, BE/NEHARR SR 30%, PE/NESHHAR IR 50%

Assignments 20%; 2-hour mid-term examination 30%; 2-hour final examination 50%

B R ESERR

Textbook and Supplementary Readings

Nielsen, M. A. & Chuang, I. L. Quantum Computation and Quantum Information: 10th Anniversary Edition.
(Cambridge University Press, 2011).




