PH 425 Project Work  Winter 2010-2011    MJM
PH 425 requires a hands-on project to be done in the first 5 weeks of the quarter, followed by 4 or 5 nuclear physics experiments.

You are welcome to discuss a possible project with any faculty member, and if we three can agree, that can be your project.

Here are some ideas I have gotten by surveying recent EJP (European Journal of Physics) issues. The ones mentioned below seem feasible to me

Obtain a value of boltzmann’s constant k, by measuring the squared noise voltage from a resistor. Requires building a low-noise amplifier from common op-amps, running the op-amps off batteries to reduce noise, and shielding the heck out of it against ambient noise sources.

Magnetic levitation. A Nd magnet is suspended above a rotating aluminum disc, and forces, radial and vertical, are measured. Motor drive is needed for the disc, force sensor. 

Magnetic susceptibility. Make a small disc of some powdered substance and place it between two magnets which create a  more-or-less uniform field. Record the change in weight on a sensitive balance.

Magnetic braking. Drop a stack of Nd magnets down a conductor. Record the number of magnets and average speed. A couple of wall thicknesses should be possible by machining a hole along the axis of an aluminum rod.  Do what you can to match up with theory.

Investigate audio effects when a glass plate is placed in a laser beam. Light signal goes to a photocell then to an audio amp and moving the glass plate creates a sound. Pin this down as much as possible, compare to theory if possible. Figure a way to move the plate reproducibly back and forth.
Build and test the basic foliot mechanism of a medieval clock. 

Build a bicycle-wheel gyroscope for full demo of gyro motion, including nutation. Needs good bearings. A light on the end and a video camera should permit decent data to be taken. Cost of materials may be a problem. I have a picture of a very nice one from the 1960s.

Bounce a hollow ball (basketball, beach ball, etc.) and analyze the audio signal.

You’ll find pdfs of several of these on my ph 425 web page.  I have paper copies in my office.

