Quiz #1
ECE 816 Spring Quarter 2007
April 9th, 2007

A plane wave propagating inthe direction in free space with a  directed electric field and of
frequency 1 GHz is incident upon a small sphere of radius 1 mm and relative permittivity

€ =2+i0.

(a) Find the extinction cross section of this particle (final answer should be a number of square
meters).

We knowo, = 0, + 0, herao, = 0 since the particle is lossless. First note that at 1 GHz in

free space) = 0.3 mankl = 202 rads/m. From the notes, we have
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(b) The sphere is located at the origin of the coordinate system, and the scattered field is
observed in directio® = X . Write the (vector) scattering amplitude in this direction.

From the notes on Rayleigh scattering,
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(c) Find the modified Stokes vector corresponding to the electri&field X+ (1 + i))“/)eikZ

(V/m) that propagates in free space; note you will need to specify a coordinate system.

Here we have exactly Ishimaru’s coordinate system, so we can chpes& a, anyg :

givinga, = 1,8, = 0,a, = /2, andd, = —g . Then we ha® = 5,-8, = —g

Ishimaru’s equations for the modified Stokes’ vector then give
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I = 2(1)(&)005%—2% =15 (in volts-squared per meter squared.)
—2
2(1)(+/2)sin



