Introductory Modern Physics (95.210)
Spring 2009
Instructor: Prof. Wasserman

Olney 126
daniel_wasserman@uml.edu
(978) 934-4530

Textbook:  “Modern Physics”, Tipler and Llewellyn, 5th Ed.
Meeting Times: Tues. & Thurs. 1-2:15 p.m. 

Office Hours: Tues. & Thurs. 2:30-4:00 p.m. 

Grading:

Homework: 15%

Quizzes/In-Class Problems/Participation: 15%

Midterm Exams (2): 30%

Research Presentation: 10%

Final Exam: 30%
Course Website:

http://faculty.uml.edu/dwasserman/S2009.htm
Class Outline:
	DATE
	TOPICS

	January 29th
	Introduction, Relativity at the speed of light

	January 31st
	Classical Physics at the Turn of the Century

	February 5th
	Quantization of Charge, Energy, and Light

	February 7th
	Atomic spectra, the Rutherford nuclear model.  The Bohr model of the Hydrogen atom.  

	February 12th
	Introduction to X-rays.

	February 14th
	Debye and the shortest Ph.D. thesis ever.  The wave properties of matter.  

	February 19th
	No Class, Monday Schedule

	February 21st
	The Heisenberg uncertainty principle.

	February 28th
	The one-dimensional Schrödinger Equation.  Infinite and finite square wells. 

	March 4th
	Expectation values.  The simple harmonic oscillator.  Reflection and transmission of waves.

	March 6th
	The Schrödinger Equation in three dimensions.  Quantization of angular momentum.  

	March 11th
	Hydrogen atom wavefunctions.  Electron spin and the spin orbit effect.  Ground and excited states of atoms.

	March 13th
	In-Class Mid-Term

	March 18th
	No Class, Spring Break

	March 20th
	No Class, Spring Break

	March 25th
	Mid-Term Review

	March 27th
	Review of classical statistics.  Quantum statistics.  Bose-Einstein condensates.  Properties of a Fermion gas.

	April 1st
	Ionic, Covalent, and other bonding mechanisms.  Energy levels and spectra of diatomic molecules.  

	April 3rd
	Scattering, absorption, and stimulated emission.  Lasers and Masers.

	April 8th 
	The structure of solids.  The classical theory of conduction, free electrons in metals.  The quantum theory of conduction.

	April 10th
	Band theory of solids.  Semiconductor Physics and Devices.  Superconductivity.

	April 15th
	Semiconductor Physics and Devices continued.  Superconductivity.

	April 17th
	The composition of the Nucleus.  Ground state properties of the nucleus.  Radioactivity.

	April 22nd
	Special Topics In Modern Physics

	April 24th
	Special Topics In Modern Physics

	April 29th
	In-Class Midterm

	May 1st
	In-Class Presentations

	May 6th
	In-Class Presentations

	May 8th
	In-Class Presentations

	May 13th
	Review


Homework:
Homework will be assigned weekly and collected one week from the assignment date.  Most homework problems will come from the text, though some will come from the twisted mind of your professor.  You may work on your homework in groups.  The homework assignments should be used as a means to ensure you understand the subject matter.  Please keep in mind that assigning each group member their own problems and then pooling results is an extremely ineffective way to do this.  Make sure you understand each problem assigned.  Failure to do so will certainly affect your exam and class performance.

Homework Grading Policy:

Homework will be assigned each week.  The Homework assignment will be posted on the course webpage.  Homeworks will be due in class, one week from the date of assignment.  Homeworks will be graded on a ‘zero’, ‘check-minus’, ‘check’, ‘check-plus’ basis: 

-zero: Homework not turned in, or turned in more than a full day late.

-check-minus:  Homework turned in up to a day late.  Homework with few problems attempted, or minimal effort on all problems.

-check:  most problems attempted, with reasonable effort and accuracy

-check-plus: all problems attempted, high accuracy, high effort.

Failure to pass in a homework within a day of the class during which the assignment is due will result in a 0, unless you have an instructor approved absence.

At the end of the semester, the lowest homework score will be dropped.  

Homework solutions will be posted on the website approximately one day after the assignment is due.

Homework Format:

-Homework must be on 8x11 sheets of paper.  One problem per page!

-Your name (last name first) should be printed in the upper right hand corner of each page, along with the date and the assignment number.

-Place problems in the order assigned.

-SHOW WORK!!

-Include units in all answers, if appropriate.

-Staple solution sets together.

Quizzes/In-Class Problems/Participation :
Quizzes will be used to monitor your level of understanding of the material.  Quizzes will not be announced beforehand.  Some weeks we will not have quizzes.  Instead, you will be asked to discuss a (hopefully) thought-provoking question from the previous class.  Although it is my hope that the thought-provoking questions will be obvious, I will make sure to denote these questions as they are posed in class.  Other times these problems will appear as open-ended queries included in your homework assignments, these will be labeled as such as well.  Participation/attendance at lectures will be recorded, and will factored into the Quiz/In-Class Problem portion of your grade.  
Unexcused absences on quiz days will result in a grade of “0” on the quiz.

Attendance :
Attendance is required at all lectures. Homeworks, quizzes, and participation will serve as proof of attendance.  There are no make-ups for quizzes.  Illness on the day of a major exam must be verified by submission of a letter from a physician or nurse showing that you were seen prior to or on the day of the examination and attest that your illness made you unable to take the examination.

Any other unusual situation requires your instructor’s approval in writing.

Research Presentation:

Your research presentation will account for 10% of your final grade.  The topic will be one of your choosing, but it must be1) a current and vital field of Physics research, 2) a subject which owes its existence to one or more of the key discoveries of Modern Physics we will discuss in this course, and 3) approved by the course instructor.  Possible topics for the research presentation are listed below, but this list should not in any way be construed as exhaustive, you are free to find a topic of interest to you from outside this list.
You presentation will occur during class time, and you will be expected to essentially give a “mini-lecture” (10-15minutes) on the topic you have chosen.  You must be able to provide a well-referenced, thorough, thoughtful, and concise presentation of the topic.  I expect more than a recycling of the Wikipedia reference on the subject.  You will have to do a thorough literature search, and your paper should reflect a deeper knowledge of the subject than can be obtained from a simple Google search of the topic.
The in-class research presentation will be limited to 15 minutes total (12 minutes for the presentation, 3 minutes for questions).  Your peers will review your presentation, and comment on it.  Your grade will not be affected by your peer’s comments (but their comments and input will be evaluated and will make up their participation grade for the day).  The presentation should be in Powerpoint format, and should clearly describe the background physics for your topic, the major experiments undertaken in the field, and the current state of the art in the field.  Your research presentation will be graded on this, and also on presentation, clarity, and depth.  Think of this as a presentation you would give at a research conference.
Possible Research Topics:
Quantum Computing

Quantum Optics

Quantum Cryptography

Quantum teleportation

Nanotechnology (Surface-plasmon Enhanced Raman Scattering, Single Electron Transistors, Single-Photon emitters, quantum dots, carbon nanotubes, or any other nano-related topic)

Ion trapping

Ultra-fast optics

CERN

Electron paramagnetic resonance

Semiconductor lasers

Quantum Cascade Lasers

The two dimensional electron gas

Wigner crystals

Phonons

Low temperature phenomenon

Superconductivity and its applications
