Syllabus 

Physics 204                      




Fall 2008
Prof. Igor L Kuskovsky: Igor.Kuskovsky@qc.cuny.edu, (718) 997-3367
Office: NSB B206







Office Hours: Tuesdays, 3 – 5 PM 

Texts: 
1. R. A. Serway and J. W. Jewett, Jr. “Physics Scientists and Engineers with Modern Physics”, Volume II, 7th ed., Thomson
2. N. Garcia, A. Damask, S. Schwarz, “Physics for Computer Science Students”, 2nd ed., Springer-Verlag, 1997. Chapters 22 - 26 are available in e-reserves
3. Lecture Notes. Notes will be available after the lectures either via e-mail or web
4. Physics for Computer Science Students Lab Manual, Part II, Queens College Press
Lectures: 
M:  6:30 – 8:20 PM and W: 6:30 – 7:20 PM
Recitation:
W:  7:30 – 8:20 PM 
Laboratory:
W:  4:30 – 6:20 PM 
This class as a part of PLAS curriculum deals with fundamental physical concept developed since early 20th century, and which comprise “modern physics” in contrast to “classical physics” of 16th – early 20th century. The course will focus on the aspects of modern physics that are largely important for development of computer technologies. You will find out that although modern physics laws often contradict your common sense, they correctly describe and predict the results of the experiments on sub-atomic scale.

You will get perspective on how parallel and independent discoveries converge to give new and advanced knowledge, and how these discoveries not only provided our civilization with such knowledge, but also changed it at historically high rates. Specifically, you will learn about electronic and atomic structure of the solids that form the basis of modern computers and other electronic and optoelectronic devices. In the process you will obtain new and deeper view of physics laws; the basic concepts of quantum mechanics, dual nature of matter as well as new methods used by physicists in explaining properties of the natural world beyond those of classical physics.
Interaction between students and teaching staff is organized in the form of three components: lectures, recitations, and labs. Students learn material, however, not only during scheduled class times, but also during their preparation for classes.  The preparation includes: reading a textbook and additional reading materials, solving homework problems, and performing a computer project, as well as other assignments deemed necessary by an instructor.

Main goal of lectures is to deliver main conceptual content of the studied material, but your active involvement in discussions of the subject matter will be one of the most important means of achieving this goal. 
During recitations you will learn practical skill in applying new concepts to typical situations occurring in real life or during scientific inquiry. 
During labs, you will be introduced to and obtain hands-on experience of empirical methods of scientific inquiry, using basic measuring devices and instruments, designing logic circuits, collecting and analyzing experimental data to make reasonable scientific inferences. You will also understand how the results of the experiments led to the discoveries discussed during lectures and recitations. 

Topics in this class include: 

Electromagnetic Waves: Maxwell’s equations and speed of light; electromagnetic spectrum; visible light; light as electromagnetic wave; interference and diffraction as pure wave phenomena;

Introduction to Quantum Physics: blackbody radiation and photoelectric effect as failures of classical physics; Planck’s hypothesis and Einstein’s model of light; dual nature of light; photons; dual nature of matter: de Broglie pilot waves, electrons as waves; an interpretation of quantum mechanics; the Schrödinger equation as the law of nature
Atomic Physics: hydrogen atom, the periodic table; atoms as building blocks of solids.

Solids: understanding of periodic arrangements of atoms in solids; energy-level structure of solids and how it explains the differences between insulating, conducting and semiconducting materials.

Semiconductor Devices and Basic Logic Circuits of Computers: Schottky and p-n junction diodes; rectification; bi-polar and field effect transistors; MOSFET as the basic element of integrated circuits; diode “AND” and “OR” gates; transistor gates; LEDs and other optoelectronic devices

Grading: 1st Midterm – 15%; 2nd Midterm – 15%; Final Exam – 35%; Homework – 10%; Laboratory – 15%; Computer Assignment – 10%.

Computer Assignment: The computer assignment will be given and discussed on or around October 15. The assignment is due on Wednesday, December, 10. The late assignments will receive a deduction of 3 points per day late. Homework will be assigned every week.

	Monday
	Topics/Chapters
	Wednesday
	Topics/Chapters
	Lab (Wednesdays)

	
	
	08/27
	Review of Wave Phenomena
34.1-3,6,7
	

	09/01
	No Class
	09/03
	Review of Wave Phenomena (cont’d)
35.1-5,7
	Reflection & Refraction of Light

	09/08
	Light as Electromagnetic Wave
Introduction to Special Theory of Relativity

37.1-3; 38.1-3; 39.1-4
	09/10
	Introduction to Special Theory of Relativity (cont’d)
39.7-9
	

	09/15
	Beginnings of Quantum Theory: Blackbody Radiation and Planck’s Hypothesis 
40.1
	09/17
	Beginnings of Quantum Theory: Photoelectric Effect and Einstein Model of Light. Photons 
40.2
	Photoelectric Effect

	09/22
	Beginnings of Quantum Theory: Photons. Matter Waves, De Broglie’s Hypothesis
40.2-3
	09/24
	Introductory Quantum Mechanics: Wavefunction, Uncertainty Principle
38.5; 40.4-8
	

	09/29
	No Class
	10/01
	No Class
	

	10/06
	Introductory Quantum Mechanics: The Schrodinger Equation. Expectation Values
41.1-5
	10/08
	No Class
	

	10/14 (Tuesday)
	Introductory Quantum Mechanics: Applications of The Schrodinger Equation
41.1-5
	10/15
	Atomic Physics: Bohr’s Atom. The Quantum Model of the Hydrogen Atom
42.1-5
	Hydrogen Atom

	10/20
	Atomic Physics: Spin. The Exclusion Principle and the  Periodic Table (cont’d)
42.6-8
	10/22
	1st Midterm 
	

	10/27
	Reading Assignment:
J. M.T. Thompson, “Visions of the Future: Physics and Electronics”
 Crystal Structure of Solids

43.1-4; 22, 23.1-3 (Garcia)
	10/29
	Classical Theory of Electron Conduction

Band Theory of Solids

43.5,6; 24.4-7 (G)
	Temperature Dependence of Metal Conductivity

	11/03
	Band Theory of Solids (cont’d)
43.5,6; 24.4-7  
	11/05
	Band Theory of Solids: Metals, Semiconductors, and Insulators
43.6; 29.6; 25.1-2 (G)
	

	11/10
	Semiconductors

25.3a, 25.4-6 (G)
	11/12
	Review
	Diodes

	11/17
	2nd Midterm
	11/19
	Semiconductor Devices: Diodes
43.7; 26.1-3 (G)
	

	11/24
	Semiconductor Devices: Diodes (cont’d)
43.7; 26.1-3 (G)
	11/26
	Semiconductor Devices: Transistors. BJT
26.4 (G)
	Transistors

	12/01
	Semiconductor Devices: Transistors. BJT, JFT
26.4 (G) (cont’d)
	12/03
	Semiconductor Devices: Transistors: MOSFET
26.5 (G)
	

	12/08
	Semiconductor Devices: Light Emitting Devices

26.8 (G) (cont’d)
	12/10
	Elements of Circuit Logic

26.6; 25.5 (G)
	Diode Logic Circuits

	12/15
	Quiz on Assigned Text
Review for Final
	
	
	


