Quiz 10

Name:

Total = 20 marks

1. (10 marks) The scalar and vector potentials generated by an oscillatory electric dipole
aligned along the z axis are given as follows in the radiation zone.
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a) What approximations were made regarding the dipole size, wavelength and distance
to the observer?
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b) Find the electric and magnetic ﬁeldss
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c) Find the time averaged Poynting vector. Sketch the angular dependence where 6 is
the angle between the dipole and the direction to the observer.
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d) A photomultiplier detects the radiation. Compare the signals of a photomultlpher
detecting light emitted in the z direction compared to the x directions.
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e) Derive an expression for the total radiated power.
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2. (4 marks) Make an argument using equations as appropriate showing by what factor
(which you should evaluate) the power resulting from electric dipole radiation is
greater/smaller than magnetic dipole radiation.
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3. (6 marks) Bremmstrahlung: A proton travelling at 0.1 ¢ hits a heavy nucleus.

a) Assuming it decelerates linearly in a distance of a nuclear radius (10" cm) find how
much energy is radiated.
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b) What would be the wavelength of a photon that contained all this energy?
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