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Course Objectives
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Quantum optics is the fundamentals of the photonic quantum technology, which is rapidly developing
nowadays. It is a newly developed subject, which combine optics, quantum mechanics and atomic, molecular
and optical physics. Based on the quantum theory of light and the interaction model of atoms and light, this
course aims to introduce the fundamental physical models and concepts in quantum optics, also the quantum
measurement technology on optical fields.
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Teaching Methods

CUn AR TR, EEHX W% . If the course is open to undergraduates, please indicate the
difference.)
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Mainly lecture talks, combined with course discussion, topic study and presentation.
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Course Contents
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Section 1 BT HFE AN
Introduction to quantum optics

Section 2 B THANH; B
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12.

Perspectives on photonic quantum technology; classical theory of
electromagnetic field

Section 3 HHIE T
Field quantization
Section 4 A VIR T B A AR )
The models of harmonic oscillator and single-mode optical fields
Section 5 JEAN A ELAE FH B o 22 Mg A
Semi-classical model of atom-field interaction
Section 6 ETAE ETEHS REREMR

Introduction to quantum storage, quantum key distribution and relevant
frontier topics

Section 7 Y-, et T, KREKREL
Field-field and photon-photon interferometry, correlation function.
Section 8 SR AR R TR
Quantum theory of atom-field interaction
Section 9 SRR R4S
Parametric process and squeezed state of light
Section 10 TG JERIRIRI., e E TS ENEOR

Photon counting and photo-current detection; homodyne detection; quantum
tomography of light
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Course Assessment

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

If the course is open to undergraduates, please indicate the difference. )
WRHCHR: 20%; “FEAE: 40%; Eik: 40%.

Written reports: 20%; Assignment: 40%; Final Exam: 40%.

EMEHESERH
Textbook and Supplementary Readings

Quantum Optics, Marlan O. Scully and M. Suhail Zubairy, Cambridge (1997).

Introductory Quantum Optics, Christopher Gerry and Peter Knight, Cambridge University Press (2005)
The quantum theory of light (3rd), Rodney Loudon, Oxford Science Publications.

A guide to experiments in quantum optics (2nd), Hans-A. Bachor and Timothy C. Ralph, WILEY-VCH.




