SP425:  QUANTUM MECHANICS II with ADVANCED LAB II

a.k.a. ATOMS II

Fall 2007
Prof. Jeffrey Vanhoy
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Email: vanhoy@usna.edu

Phones:  x6671 Office, x4606 Nucl Lab, x6697 Atoms

Goals of the Course:


1. Learn more advanced techniques for treating quantum mechanical systems.  In particular, how 

to treat the problems we were not able to solve during Quantum I.

2. Discover how the techniques are utilized in the subfields of Atomic Physics, Molecular Physics, 



Quantum Fluids, Nuclear Physics, Condensed Matter, and Elementary Particles.


3.  Perform unscripted laboratory investigations in the various subfields.


4.  Develop skills in physics-journal style technical writing.

Prerequisites: SP324, SM311p

Primary Text:  Eisberg & Resnick, “Quantum Physics of Atoms, Molecules, Solids, Nuclei, and Particles ”


E&R is the standard descriptive textbook for undergraduate quantum mechanics.  You will find that the book is good because it presents basic information utilized in a variety of subfields.  You’ll also discover that it is very wordy.  It is, however, excellent with the details.  The book will be used as a supplement to your lecture notes.  We will do about half the sections in each chapter.

Secondary Text: 
Griffiths, “Introduction to Quantum Mechanics ”


Griffiths is the standard analytical textbook for undergraduate quantum mechanics.  It is very good at presenting the mathematical formulations of QM.  There is no discussion on subfields of physics.  We will rely on the presentation in Griffiths during the first two weeks of the course as we build up our mathematical formalism.

Advice: Study your notes first, read the book second.

Homework:


We will have two types of assignments: Exercises and Homework .


Exercises are due-next-class-day activities.  They will typically be a short problem that builds on the day’s discussion or an exercise to redo a derivation that was done in class.  Exercises are meant as study aids.  The Exercises must be turned in at the beginning of class.  Late Exercise submissions are not accepted.


Homework will be traditional homework.  Solutions should be well thought out and readable by other physicists.   You should work together but respect each other’s effort.


Homework will be assigned on roughly a weekly basis.  Written homework is due at the beginning of class.  Homework turned in after the beginning of class is subject to a late fee of 10% immediately and 20% for every time the clock passes 5pm.  Homework turned in early receives a 10% bonus for every ‘5pm’ early.  Homework turned in early or late should obviously be time-dated.  Note that 1.103 = 1.33, 1.102 = 1.21, 1.101 = 1.1,  0.801 = 0.80,  0.802 = 0.64, 0.803 = 0.51, and  0.807 = 0.21.


You may not use your calculator or computer algebra system unless explicitly stated.

Course Webpage :


A portion of the course material will be posted on the course webpage.

Exams:


I intend to have three exams during the semester.  The likely times are: 1) after the initial QM perturbation theory sessions, 2) after Atoms, Molecules, Quantum Stats but before 12 weeks, and 3) after Nuclear, Condensed Matter, Elementary Particles near the end.


You will be allowed to bring one 3x5 file card, front and back, to each exam.  Your calculator will be worthless on exams.  Do not waste your time trying to use it.  Do not waste your time entering pages of text instead of studying.

Laboratory Session:


You will function as an experimental physicist during the laboratory sessions.  You are expected to assemble, debug, repeat measurements until you obtain quality data, analyze the data, and interpret the results.

You should learn to use the equipment and practice taking data as described in the documentation.  You should come up with your own ideas about what would be a good series of experiments with the equipment.  Only then should you attempt to take your final data for your experiment.


You are expected to complete a minimum of 3 investigations during the semester.  In rare circumstances a special development project can count for 2.  You may find that you require more lab time than allotted in the 2-hour lab session each week.  The room Ch047 will be available during regular working hours.  Please sign in and out of the lab room each visit.


Lab reports will be prepared following a relatively standard experimental physics format.  You should use the American Physical Society format.  See examples from the Phys. Rev. A,B,C,D,E journals at http://publish.aps.org .


Lab reports will be peer-reviewed.  Once your manuscript is turned in, it will be given to your classmates for comment.  You should incorporate their comments in a revision.


The lab portion of the grade will come from your lab reports, manuscript reviews, and evaluation of your dedication to duty and work ethic.

Capstone Writing Requirement:


The First Class Capstone Writing Requirement has been a condition for graduation since 1989.  In Physics this takes the form of technical research papers following an approved physics format. These research papers are managed through the SP425 course.  Details will be provided later.  There are three ways to satisfy the requirement:

1.  People taking SP425 automatically satisfy the capstone requirement by completing all 3 peer-
reviewed manuscripts and the final individual editing.

2.   People in the Astro and Applied Physics track, not taking SP425 must satisfy the requirement 
with a capstone paper in the Astro classes or SP49x research.  This requires a 
consultation between your research advisor and me to set the ground rules.  This requires 
a signed contract between you, me, and your research advisor.

3.   People not taking SP425 can satisfy the requirement with a Trident research project paper. 
This requires a signed contract between you, me, and your research advisor.

Grades:
Homework & Quizzes:

25%


Exams (~3)


25%


Laboratory Work and Reports:
30%


Final Exam:


20%

Drastic measures may be taken to encourage people to turn in assignments on time.

Persons without a satisfactory solution to the Capstone Writing Requirement will be rendered illegible for graduation regardless of the SP425 course grade.
EI:


I am available for EI during the day, especially during the lunch break. You are welcome to drop by anytime, but prior e-warning would be appreciated to make sure we can find each other.
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