Problem 6-5: Exercise 11.1

Exercise 11.1.1.

(a) Using a computer graphics package, investigate the
radiation patterns for the center-fed linear antenna.
[Mustrate the radiation patterns for kd = &, 3w and 571.

oo b) Prove the statement in the text ‘1'elating the number of '

’ radiation zeros, 2n, to the kd value for this antenna. In
this process, show they are located at

oy Ammy
Cﬂbg~_i(1“~m), ?nwi,gg...37i,

where n is the greatest integer less than kd/(2x).

Cudzt}- g—}—)— 2= f?' cos (%é cos 6) — cos (%é) .‘ A (1136}
dQ) .. 2mc sind

Solution for part (a)
wz- fla_, ©_] = (Cos[axCos[e]] -Cos[a])*2/Sin[e] *2;
m The angular distribution for kd = 77 is shown.

wz- Plot[f[Pi/2, ePi/180], {e, 0, 180},
Frame -» True, FrameLabel -» {"6", "f[0]"},
Epilog -» Line[{{0, 0}, {180, ©8}}]1] // Rasterize
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m The angular distribution for kd = 37tis shown.
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e~ Plot[f[3«Pi/2, 0Pi/180], {0, 0, 180},
Frame -» True, FrameLabel » {"o", "f[0]"},
Epilog - Line[{{0, 0}, {180, ©}}]] // Rasterize
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m The angular distribution for kd = 577 is shown.

ws- Plot[f[5+Pi/2, e«Pi/180], {o, 0, 180},
Frame -» True, FrameLabel » {"o", "f[O]"},
Epilog » Line[{{0, 0}, {180, 0}}1] // Rasterize
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Solution for part (b)

We see from the plots:

m kd =1 71 has O radiation zeroes,
m kd =3 71 has 2 radiation zeroes,
m kd = 571 has 4 radiation zeroes.

So evidently, kd =(2n+1)7t has 2nradiation zeroes.

Where are the radiation zeroes?




dP/dQ =0implies cos(kd/2 cos(8))==cos(kd/2).
(kd/2) cos(8)=kd/2 +tm,wherem=1,2,3 4, ...

85

cos(By) =1 - Z-ﬁ where m=1,2, ..., Mmax

For example, suppose kd = 371T.
Then the radiation zeroes are at
m=1=>cos(91)=1—§= ;-; 6, =70.5 degrees
m=2=>cos(6;) = 1-1=-1;6,=109.5 degrees
Or, suppose kd =57t.
Then the radiation zeroes are at
m=1=>cos(f,)= g- ; B, =53 degrees
m=2=>cos(6,) = é- ; 8, =78 degrees
m=3=>cos(83)= —f; ; 8, =102 degrees

(

m=4=>cos(6;) =~ +; 6, =127 degrees
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