SP324:  APPLICATIONS OF QUANTUM MECHANICS 

with ADVANCED LAB I

Spring 2008
Prof. Jeffrey Vanhoy
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Email: vanhoy@usna.edu

Phones:  x4606 nucl lab, x6671 office
Goals of the Course:


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



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


2.  Perform unscripted laboratory investigations in the various subfields.


3.  Learn how to develop the physics “10-minute talk”.

Prerequisites: SP327, SP351/SM311p

Primary Text:  Harris, “Nonclassical Physics: Beyond Newton’s View ”


Because this course is a continuation of SP327 with emphasis on how Quantum Mechanics is utilized in the different subfields of physics, we will reuse last semester’s textbook.  The textbook provides a brief review of the material covered in class.  The textbook is not sufficient from which to learn the material discussed in class.  You should take good notes and consult the web references presented in class. 

Additional Materials:


See the course webpage for postings.


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

Assignments:


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.  Maximum bonus is three days.

You may not use a calculator or computer algebra system unless explicitly stated in the homework assignment. – that is, the exercise or homework requires a purely numerical answer.

Exams:


I intend to have four exams during the semester.  The likely times are: 1) after Ch 6: basic QM ideas and fundamental potentials, 2) after Ch 7: “real atoms” , and 3) after Ch 9: quantum distribution functions and solid state physics, and 4) after Ch 11: nuclear and particle physics.


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 Sessions:


A lab group is defined as 1 or 2 students.

The purpose of the advanced laboratory is to develop your experimental skills, not to check-off that you have done a certain number of investigations.  You are expected to figure out what to do with the equipment by reading the manuals, assemble, debug, repeat measurements until you obtain quality data, analyze the data, and interpret the results.  A variety of investigations are available at the present time:
Optical Spectroscopy with Ocean Optics Spectrometer

Franck-Hertz Measurement

Photoelectric Effect Planck’s Constant
Photodiodes (LEDs) and Planck’s Constant

Blackbody Spectrum & temperature of the Sun
Electron Diffraction & de Broglie Wavelength

Speed of Electromagnetic Waves in Coax

Microwave Optics & Microwave Crystal Structure

Millikan Oil Drop Experiment

Michelson Interferometer, Na doublet separation.

Michelson Interferometer, Speed of Ether

Cavendish Experiment

Telatomic Electron Spin Resonance

You should strive to complete each investigation in 2-3 weeks and move on to the next. You may find that you require more lab time than allotted in the 2-hour lab session each week.  

We will not do “lab reports”.  Instead you will prepare Powerpoint presentations appropriate for the standard American Physical Society “10-minute talk”.  Powerpoints should be turned in during a lab session.
The lab portion of the grade will come from an evaluation of your work ethic, initiative to perform good measurements, quality of results, and your ppt presentations.
Grades:
Assignments & Quizzes:

30%


Exams (~4)


25%


Laboratory Work and Reports:
25%


Final Exam:


20%

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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