Homework No. 09 (Fall 2020)

PHYS 520A: ELECTROMAGNETIC THEORY 1

Department of Physics, Southern Illinois University—Carbondale
Due date: Friday, 2020 Nov 13, 11.00am

1. (20 points.) The response of a material to an electric field, in a particular model, is
described by the susceptibility function
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where w,, wp, and 7 are material dependent parameters, and w is the frequency of oscil-
lation of the electric field.

(a) [Rex(w)] is a measure of the square of the refractive index. Plot [Rex(w)] as a
function of w.

(b) [Imy(w)] is a measure of absorption of light. Plot [Imy(w)] as a function of w.

2. (20 points.) A simple model for susceptibility is

w .
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where wy and w; represent physical parameters of a material.

(a) Note that

w1

and [Imy (w)] = mw16(w — wo). (3)

[Rex(w)] =

Wy — W

(b) Plot [Rex(w)] and [Imx(w)] with respect to w.
(c¢) Evaluate the right hand side of the Kramers-Kronig relation
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for this simple model.



