Physics 200B


Mid Term Exam 

09-February-09
Dr. Cebra






Name:  _________________

Instructions: Work all parts of each problems (each problem worth 50 points). No notes, calculators, etc. Please write your name on every page – they could be separated. Staple additional sheet to their respective problems.
1. a) Find the acceleration transformation (
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)for a boost velocity T corresponding to the Einstein velocity addition formula.

    b) The famous Lamor radiation formula (
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) gives the total power radiated by an accelerating, non-relativistic charged particle. Show how this formula can be generalized to give the total radiated power for a relativistic charged particle. The Lienard generalization is
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2. 
a) In terms of the 4-vector potential, A, and its derivatives, what is the field strength tensor F?

b) In terms of the electric and magnetic fields, what are the elements of F?
c) Is the Lagrangian a Lorentz scalar field? How can you easily justify your answer? 
d) In terms of the electric (E) and magnetic fields (B), the scalar () and vector potentials (A), and the charge () and current densities (J), what is the Lagrangian density, D, for the free E&M field?
e) It is often said that magnetic fields are a consequence of electric fields and relativity. Suppose that in some frame E = 0 everywhere but B is not zero. Is there a frame in which E’ is not zero and  B’= 0?
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3.  Consider a multi-wire proportional chamber, which is constructed with a conducting ground plane and a plane of wires fixed at a distance d above the ground plane. The wires alternate between “field” and “sense” wires. The “field” wires can be considered to be infinite cylinders of radius R1 and are held at a negative potential -V1. The “sense” wires have a smaller radius, R2, and are held at a positive potential, +V2. V2 is higher in magnitude than V1. The wires are separated by a distance s.

a) Draw a diagram of the detector configuration, the electric field lines and the equipotentials. Show five of the wires; show between six and 12 field lines per wire; show between 7 and 10 equipotentials.


b) What is the electric field for all points in space (Include below the ground plane and above the wire plane).

c)  What is the net force per unit length on the “sense” wires?
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