PHY 5347
Homework Set 6 Solutions — Kimel

1. 101
a) Let us first simplify the expression we want to get for the cross section. Using fig = 2,
do a0 A0 f) = Kabl 2 — 130 A2 — LA (2x80)2— 2R
40 (£0,h0,N) = k*& [4 €0 « 0 4|n (zx &) -2 n]

Orienting the system as
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and using
éo = 0!0$(+ﬁ0 , with |O{0|2 + |ﬁ0|2 =1
i = cosOz + sin %
then

do s A Ay 1426l 5 1y 12cin2n _ Lip 12cin2n
dQ(so,no,n)—ka[4 loco|” sin“6 4|[30| sin“0 cose}

Using the result for the perfectly conducting sphere Eq. (10.14)
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Using &, =

do a2 2 A _ L4ab 1 2 aeip2f1 1 2
dQ(n,sl,so,no)—ka|ﬁo 2[300050| = k*a®|fo| (1 20050)

Similarly &) = X'
2 2
g—g(n,8||,80,no) = k4a6|a0 cosf — %ao| = k4a6|a0|2(cose —~ %)
By definition



g_g(é(h ﬁOl ﬁ) = g_g(ﬁl éJ_l éOl ﬁO) + g_g(ﬁl é”l éOl ﬁO)

— Kk4a6 2(1_1 2 2 1 2:|
= k"a [|ﬁ0| (1 5 cose) + |ao| (cos@ 2)
which simplifiesto
Lo (80, f10,M) = k*a®[ 2 ~ o2 $n%0 — L{Bo[2sin%) - cos |

using |eco|* + |Bof> = 1, and cos?d = 1 — sin4.

b) If &o islinearly polarized making an angle ¢ with respect to the x axis, then
€0 = aoX+ fo = COSPX+SN¢g , SOag = COS¢Y, Bo = SNP
Then from part @)
g—g(éo,ﬁo,ﬁ) = k4a6[% — |eo[?sin?6 - %|ﬁo|zsin20 - cose}
= k4a6[% — cos?psin?6 — % sn?¢sin?g — cose}
Using cos2¢ = cos?¢ — sin’¢, this expression simplifiesto
g—g(éo, Ao, N) = k4aﬁ[%(1 +c0s?0) — %sin2 C0S2¢ — cose}

as desired.



