Introductory Statement


In response to a request for a spring proposal, the CERN group has prepared the following document that will serve as a mapping guideline.  CERN has given our group the task of designing and building a magnetically insensitive inclinometer.  To our knowledge, there are no inclinometers that work properly in magnetic fields.  Inclinometers are devices that measure angular deviation from a vertical reference.  To design and build a prototype model, many activities must be performed during the spring semester.  Individual activities will be discussed in detail later in the proposal.  By the end of the semester, we should have built a device that can measure angular deviation correctly in a magnetic field.  

Background Information

This problem is only part of a larger problem.  CERN has powerful 9 Tesla magnets that they use for particle acceleration.  The direction of the magnetic field will affect how the particles are accelerated.  CERN needs to know the direction of the magnetic field.  The device that we build will help aid in measuring this direction.

Proposed Solution


In response to this problem, many new ideas have been produced.  There were concept generations during the fall semester, but most of these ideas were not sufficient to solve the problem at hand.  During the fall we focused on one solution, but now we are not sure that it will work.  We decided that we needed many ideas just in case some of them do now function properly.  The idea of shielding was focused on during fall semester.  This idea will still be researched, but it will not be the main focus as it was previously.  For the spring semester, four new ideas have been proposed.  These four ideas are:

--Wire Resistivity

--Laser Beams

--Recalibration

--Strain Gauge


During the Christmas break each group member will take one concept and thoroughly research the idea.  All strengths and weaknesses will be noted for each concept.  Members will determine the feasibility of each idea with respect to time and money.  Upon return to school each idea will be thoroughly researched and we will know what concepts to expand on and go into greater detail. Each of the remaining ideas will designed with detail and prototypes of each will be built if possible.  These prototypes will be tested and the most effective design will be kept for optimization and maybe retesting.

Future Activities


In order to complete our goals, many activities must be completed in a timely fashion.  A major problem that we encountered during fall semester was not being able acquire time in the magnet lab.  We need to get magnet lab time as soon as possible in the spring semester.  We will submit standby magnet time forms before we leave for Christmas break.  We plan on having at least two sessions in the magnet lab.  This should be ample time to do our experiments.  We need two separate sessions because we have two sets of experiments to do.  The first set of experiments will be done as soon as possible during the spring semester.  These tests will be performed on commercial inclinometers that were sent to us by CERN.  They also sent us the data that was collected from the tests on their magnets.  We will test to make sure that we get the same results as CERN in a 9 Tesla magnetic field.  During the time that the first testing is going on, the concepts will be investigated in more detail so we can create an actual design.  The design must then be built and tested.  The second session of magnet time will be used to test our prototype to make sure it is functioning properly.  Once this test is complete, any optimizations will be taken into account and a final version will be ready.  It would be optimal if we could test the prototype again after the last modifications.  We are skeptical about getting three lab sessions so we aren’t really counting on the third testing to occur.

