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Quantum optics and atom optics is the frontier of atomic, molecular, and optical
physics. A systematic frame of quantum optics has been established on the basis of research
on nature of light. These include quantum properties of light, coherent state and squeezed
state, coherence and correlation, light-matter interaction quantum theory, quantum
nonlinear optics, multi-photon interference, quantum detection, and quantum optical
metrology, etc. Meanwhile, with the development of laser cooling atoms, the atom exhibits
quantum wave nature, and atom optics emerges. After the experimental realization of Bose-
Einstein condensation in ultracold atomic gases, the many-body quantum effects led to the
development of nonlinear atom optics. The progress greatly increases our understanding of
atom-light interaction quantum processes, and further enables the merge of quantum optics
and atom optics under the atom-photon quantum manipulation.

The course is designed for the graduate students with the basic knowledge in modern
optics, atomic and molecular physics, quantum mechanics, or nonlinear optics, and
condensed matter physics. This will open a window for students to see the new development
of modern optics based on the quantum manipulation of atoms, molecules and photons
towards quantum technology.




RSB R T A

The course contents includes three well-organized parts: the basis of quantum optics
and atom optics, atom-photon quantum manipulation, future quantum technology with

atom- photon interfaces.
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Week Content Hours Format Instructor
2 | Introduction 3 PomEdE | KTEP
3 | Quantum theory of Radiation 3 BOmED | KT
4 | States of Radiation Field 3 FomFEd | KPP
5 | Quantum Distribution Theory 3 FOmEW | kP
Field-Field and Photon-photon | . -
6 Interferometry 3 ALY R IE
7 Atom-field Interaction - Semiclassical 3 R e
Theory
3 Atom-pho;(l)ln Interaction - Full 3 S i 2P
* 322 e Quantum Theory
Schedules 9 | Atomic Coherence 3 BomE | KEP
10 | Resonance Fluorescence 3 FomFEP | KEP
11 | Light Pressure and Photon Recoil 3 BOmEY | K
12 | Laser Cooling of Atoms 3 HOmED | KET
13 | Cold Atoms and Matter Waves 3 HOmED | KEF
14 I:tlser Mampulatlon of Atoms and 3 R e
om Optics
15 ICJItracold Atoms and Bose-Einstein 3 SO i BT
ondensation
16 | Nonlinear Atom Optics 3 HOMEYF | kP
Atom-photon Interface and Future A -
17 Quantum Technology 3 B RIE
*E %775\
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Policy
*H MBS % | Zubairy H and Malan Scully, {Quantum Optics)
Rl Pierre Meystre, {Atom Optics)
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