Problem 9.32 A two-element array consisting of two isotropic antennas separated
by a distancel along thez-axis is placed in a coordinate system whasis points
eastward and whoseaxis points toward the zenith. & anda; are the amplitudes

of the excitations of the antennaszt 0 and atz = d, respectively, and i is the
phase of the excitation of the antennazat d relative to that of the other antenna,
find the array factor and plot the pattern in the plane for the following:

(@ ap=a1=1, 0 =m/4,andd =21 /2

(b) ag=1, a4 =2, 6=0,andd=A

(c)a=a1=1, 6=—m/2,andd=A/2

(d) ag=1, a1 =2, 5 =m/4,andd = A /2

(6) a=1 a1 =2, §=m/2,andd=A /4
Solution:



(a) Employing Eq. (9.110),

2
Fa(6) =

1
Z)aiejwiejikdcosa
i=

_ ’1+ ej((ZT(/)\)()\/Z) cosf+11/4) ‘2

— |14 l(mCos8+T4)12 _ 4008 {g(4cose+ 1)} .

A plot of this array factor pattern is shown in Fig. 9-32(a).
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Figure P9.32: (a) Array factor in the elevation plane for Problem 9.32(a).



(b) Employing Eq. (9.110),

2
Fa(e) _ ‘;aiejwieﬂkdcose
i=

= |14 2¢((2m/A)Ac0s6+0)12 _ |1 | 2gi210s8|2 _ 54 4 cog(27TC0Sh).

A plot of this array factor pattern is shown in Fig. 9-32(b).
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Figure P9.32: (b) Array factor in the elevation plane for Problem 9.32(b).



(c) Employing Eqg. (9.110), and settimg=a; =1, ¢ =0, Yy =0 =—m/2 and
d=A/2, we have

2
Fa(g) — %aielllli ejlkdcose
i=

_ |14 e in2gi2mA) (2 /2)cos8 2

— 4coé (gcose — g) .

A plot of the array factor is shown in Fig. 9-32(c).
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Figure P9.32: (c) Array factor in the elevation plane for Problem 9.32(c).



(d) Employing Eq. (9.110), and settig =1, a;j =2, Yo =0, Yy = = /4,
andd = A /2, we have

2
Fa(e) — ;aiejw.ejlkdcose
=

_ |14 2ei 4l (21/A)(2 /2) cos8 2

_ 1+2ej(ncose+n/4)

’ 2

= 5+4cos<ncos@+ 77:) .

A plot of the array factor is shown in Fig. 9-32(d).
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Figure P9.32: (d) Array factor in the elevation plane for Problem 9.32(d).



(e) Employing Eq. (9.110), and settirmg =1, a1 =2, Yo=0, Yy =9 =1/2,
andd = A /4, we have

2
I:a(e) — %aiejl,lhejlkdcose
=

_ |14 2eim2gi (@A) /4) o6 |2

~ 1y 2ej(rrcos€+n)/2’2

= 5+4cos<7—2Tcose+ 7—21> = 5—4sin(7—210039) )

A plot of the array factor is shown in Fig. 9-32(e).
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Figure P9.32: (e) Array factor in the elevation plane for Problem 9.32(e).






