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INSTRUCTIONS TO CANDIDATES

1. This examination paper contains FOUR questions and comprises TWO printed
pages.

Answer ALL FOUR questions for a total of 100 marks.

Show all your work in the answer book.

For each question, clearly indicate what constitutes your final answer.

A

Lecture notes for PC4242 and personal notes directly related to the module
may be consulted during the test, but no other printed or written material.

6. The use of electronic equipment of any kind is not permitted.

(PC4242 — Page 1 of 2)



1. Rayleigh scattering (15 marks)
In lecture we found the total cross section for Rayleigh scattering. What is the
differential cross section for unpolarized incoming light?

2. Cherenkov radiation (25=15+10 marks)
An electron moves through water in a tank at a speed v so large that Cherenkov
radiation of some frequency is emitted.

(a) Which relation, between the electron’s velocity vector 7 and the normal vector
¢, of the surface, must be obeyed so that the Cherenkov radiation can be
observed above the water?

(b) Can one observe the Cherenkov radiation from an electron that moves parallel
to the surface?

3. Antenna array (30=20+10 marks)
An odd number N =2M + 1 of identical ring antennas are placed along the
z-axis, so that their centres are at z = 0, D, 42D, ..., =MD and each antenna
ring is paraliel to the z, y-plane. All antennas have the same radius ¢ and carry
the same periodic current I cos(wt).

dpP
(a) Use the known answer for a single ring antenna to find Fk the angular

distribution of the radiated power, averaged over one period, for this array of
N antennas.

(b) How does the many-antenna radiation pattern differ from the single-antenna
pattern?

4. Bremsstrahlung (30=204-10 marks)
Charge e is moving with constant velocity @y until it is stopped by a constant
acceleration that lasts for duration 7.

(a) Apply the refativistic version of Larmor's energy-loss formula to find the total
radiated energy F..4.

(b) Which simplified expression applies when vy < ¢7

End of Paper
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