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ASEN-6265 Fundamentals of Spectroscopy for Optical Remote Sensing Spring 2024 

Professor Chu ASEN6265 - Spectroscopy Syllabus, Spring 2024! #!

Course Contents 
The class contains 4 major sections: 
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Quantum Concepts and Experimental Facts 

Wave-Particle Duality 

Basics of Quantum Mechanics (Postulates, Principles, and Mathematic Formalism) 
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 Atomic Structure 

 Radiative Transition 

 Atomic Spectra 
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 Rotational Spectroscopy 
 Vibrational Spectroscopy 
 Raman Spectroscopy 
 Electronic Spectroscopy 
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Laser Spectroscopy Basics  
-- How to detect atoms and molecules?  
-- How to obtain high detection sensitivity?  
-- How to obtain high spectral resolution? 

 Doppler-limited Spectroscopy 
 Sub-Doppler (Doppler-free) Spectroscopy 
 Time-Resolved Spectroscopy 
 New Development 
 Fascinating Applications of Laser Spectroscopy 

Textbooks  
Textbook: Laser Spectroscopy, 
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Major Reference Books for Students: 
 “Quantum Mechanics I, II” by Claude Cohen-Tannoudji (Nobel Laureate) 

“Atomic and laser spectroscopy” by Alan Corney 
 “Structure and Spectra of Atoms” by Richards and Scott 
 “Molecular Spectroscopy” by John M. Brown 
 “Atomic Spectra” by T. P. Softley 

Instructor’s Reference Books: 
 “Quantum Mechanics I, II” by Claude Cohen-Tannoudji etc 
 “The Principles of Quantum Mechanics” by P. A. M. Dirac 
 “Quantum Mechanics” by Landau and Lifshitz 
 “The Quantum Theory of Light” By Rodney Loudon 
 “Atomic and laser spectroscopy” by Alan Corney 
 “Quantum Theory of Atomic Structure I, II” by Slater 
 “Atomic Spectra and Radiative Transitions” by Sobelman 
 “The Theory of Atomic Spectra” By Condon and Shortley 
 “Molecular Spectra and Molecular Structure I, I, III” by Herzberg 
 “Atomic Structure and Atomic Spectra” by Lemin Zheng and Gengwu Xu 
 “Atomic Physics” by Lemin Zheng 
 “Atomic Physics” by Fujia Yang 
 “Laser Spectroscopy” by Lemin Zheng 
 “Progress in Experimental Atomic Physics” by Taiqian Dong 
 “Principles of Quantum Frequency Standard” by Yiqiu Wang, Qingji Wang, Taiqian Dong and Jishi Fu 
 
The textbook was chosen for its comprehensive descriptions of quantum physics, lasers, and laser spectroscopy.  
There are many books on spectroscopy, photonics, laser, optics, and optical electronics. You can access them 
through CU Libraries.  
 
Class Format and Expectations 
The class will be comprised of regular lectures three times per week. Reading and homework will be assigned. 
There will be two take-home exams (CU honor code applies). Guest lectures may be introduced to illustrate 
some novel applications of spectroscopy in modern optical and laser remote sensing.  Laboratory trips may be 
arranged to see the real applications in Professor Chu’s Group if the schedules and conditions work out.  

Besides attending/listening to lectures and studying lecture notes well, graduate students are expected to study 
the textbooks and lecture chapters carefully, gaining deeper understandings than just finishing homework/exam 
assignments. It is these deep understandings that will enable our students to acquire the abilities for 
spectroscopy research and/or applications of spectroscopy to discover the world. 

Course Grading 
40 Homework (~8 HW planned but the actual number may vary) 
30 Exam 1 (Quantum Concepts and Atomic Spectroscopy) 
30 Exam 2 (Molecular and Laser Spectroscopy) 
—————————————————————— 
100 Total 
 


