54.103-Principles of Physical Science


54.310—Modern Atomic Physics (3 Credits)

-- Spring, 2010 Course Syllabus

Instructor: Dr. Ju Xin

Office: Hartline Science Center (HSC) G12
Phone: ~5309

e-mail: jxin@bloomu.edu
Meet Times & Location:
T/Th: 09:30~10:45,      SSC 004
Office Hours: M: 1:00~2:00; W: 11:00~11:45; T//Th: 10:45-11:45, 2:00~3:00; or walk-in.

Catalog Description: Presents some of the fundamental concepts and phenomena that constitute modern physics, including studies of the quantum nature of radiation, atomic structure and spectra, X-rays, relativity, wave-particle duality, the uncertainty principle and a brief introduction to nuclear physics and radioactivity. Three hours of lecture per week. Prerequisite: 54.212 or 54.112 with consent of instructor, 53.126.
Textbook (required):  “Modern Physics” third edition, by Serway, Moses and Moyer. Published by Brooks/Cole, ISBN-13: 978-0-534-49339-4, ISBN-10: 0-534-49334-4.
References: “Modern Physics for Scientists and Engineers” By Stephen T. Thornton, Andrew F. Rex - Thomson, Brooks/Cole (2006) - Hardback - 672 pages - ISBN 0534417817 

Coverage: The first 10 chapters form the core contents of modern and atomic physics. We will selectively cover most of these chapters and skip some sections and leave those sections as reading materials. We will try to cover the later chapters in less intensive manner (see tentative course plan).
Attendance: This course is an upper level theoretical physics course and is lecture based, attendance is essential. If you miss even one class, you will find it very difficult to catch up and to comprehend the later materials.

Homework assignments: Typically, homework problems will be assigned and collected weekly (50% of the grade).

Exams:  One midterm (20%) and one final exam (comprehensive) (30%). 

Note: Exams may not be made up due to unauthorized absences. Final grade is FINAL, no negotiations may be made or work may be handed in for additional credit after the final exam. 

Grades:  A: 93-100, A-: 90-92, B+: 86-89, B: 83-85, B-: 80-82, C+: 76-79, C: 73-75, 

C-: 70-72, D+: 66-69, D: 63-65, D-: 60-62, E: 0-59

	
	54.310- Modern Atomic Physics (3) -- Spring 2010 Tentative Course Plan

	Week
	Topics
	Book Sections
	Assignments

	1
	Intro to Modern Physics &Special Relativity I: 
the Principle of Relativity, Lorentz Transformation
	1.1~1.6
	

	2
	Special Relativity II: Relativistic Momentum & Energy
	2.1~2.4
	

	3
	Quantum theory of light: 

Blackbody Radiation, Photoelectric Effect
	3.1~3.3
	

	4
	Quantum theory of light: 
Photoelectric Effect (cont’d), Compton Effect and X-rays
	3.4~3.6
	

	5
	The particle nature of matter: 
Composition of Atoms, Bohr Atomic model
	4.1~4.3
	

	6
	The particle nature of matter: 
Bohr Atomic model cont’d, Franck-Hertz Experiment
	4.3~4.5
	

	7
	Matter waves:
Pilot Waves of de Broglie’s hypothesis, Wave Groups and Dispersion, Heisenberg Uncertainty Principle
	5.1~5.7
	

	8
	Matter waves (cont’d): the Wave-Particle Duality
Quantum Mechanics  in one dimension
	5.8, 6.1~6.4
	

	9
	Midterm;
Quantum Mechanics  in one dimension (cont’d): Harmonic Oscillator
	6.5~6.6
	

	10
	Quantum Mechanics  in one dimension (cont’d): Expectation Values; Tunneling phenomena,
	6.7~6.8, 7.1~7.2,
	

	11
	Intro to QM in three dimensions: Quantization of Angular Momentum
	8.1~8.6
	

	12
	Atomic structure: Orbital Magnetism and the Normal Zeeman Effect, The Spin-Orbit Interaction
	9.1~9.4
	

	13
	Atomic structure (cont’d): Periodic Table;
Intro to Nuclear & Particle physics
	9.5~9.7
14.1 & 15
	

	14
	Statistical Physics & other topics & Final review
	10.1~10.3
	

	15
	
	Final Week
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