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Draw the polar diagram (field pattern) of a broadside array with no. of elements = 5 and spacing
between the array elements =’21.
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2. (a) [Explain the principle of pattern multiplication.
[3] |co4| L2
where ;
[0, ¢) = field patters
Jp(0, ¢) = phase patte
F(0, ¢) = field patte
Fp(0, ) = phase patt

(b) |Using exact method, calculate the distance between elements of broadside array whose
Beam-width between first null is found to be 45° at a freq of 10MHZ. There are 8 elements in the
array.
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3. (a) [Show that the electric field pattern of a thin linear antenna of length L=A\/2 is given by:

cosi?ég cos 0)

E=—"7"——
. |




Derive an expression for an electric field of an array of two isotropic point sources of same
amplitude and opposite phase. Also draw the field pattern and determine its maxima, minima and
HPBW.
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Starting f
which

atatime r and at a distance r from a current element is caused _—
by a current [/] that occurred at an earlier time 1 — r/c. The -
time difference r/c is the interval required for the distur- Figure '._& Goe
bance to travel the distance r, where ¢ is the velocity of light R
(=300 Mms™"). .

Electric and magnetic fields can be expressed in terms of vector and scalar
interested not only in the fields near the dipole but also at distances which are large comp:
Wwe must use retarded potentials, i.e., expressions involving f — r/c. For a dipole 1
Fig. 6-3a, the retarded vector potential of the electric current has only one component,

4nr
The retarded scalar po

when,-»[_’thelinc:;connecﬁnsd!e

rom fundamentals, derive the equation for radiation resistance of a Hertzian Dipole.

is L2
po =< [1]
Ay 5 — dz
: 4 J=L/2 § a : pes
where [/] is the retarded current given by e n‘nhlj ol
[1] = Ipelolt—/o) iy "‘*’“““‘:”“"”"‘ @
draiiens e .‘nw ' N
In (3) and (3a), 1 L0 bl S g i b
2 = distance to a point on the dusges ¥ 43 s e Ao peon i g
fo = peak value in time of curren
4o = permeability of free
Ifthe distance from the dipole is |
to the length (A > L), we can
different parts of the wire.
B HoL yelt

be considered as parallel
Dipole
= 3 (10)
= o, oot e =
¥ dipole when » > L.
- (11)
n—-r+£cosﬂ = .
o . S short electric dipole are:
i (10) and (11) nto (9). 1t may be shown that the ficlds of a shoi
Substituting
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magnetic
Jields of
short dipole Hy =

g mm now calculate the radiation resistance of the short dipole of
Poynting vector of the far field is integrated over a large sphere w
power is then equated to /* R where / is the rms current on the dipole and R

resistance of the dipole.
The average Poynting vector 1s given by

8= §Re(E x H*)
The far-ficld components are £, and Hy, so wmmw

Sp = ,Reﬁa”,, R e ]
. . il
where Eq and /) arc complex. b Simanid S




The total power P radiated is then

P=//S,ds=1‘/g/'2” 2 .
2V e Jy A |Hy*r? sin 6 do dg '
)

where the angles are as shown in Fi
S S ninF :
(6-3-18) is ig. 6-2 and [Hy| is the absolute value of the ma

gnetic field, which from

o i

|Hg| =
dmcer

(6)

Substituting this into (5), we have

Pk FEEE [ 7 30004
2
{4 n 0 ¢ N

The double integral equals 87 /3 and (7) becomes
ek it (8)

rrounding the dipole. Hence,
ower delivered to the dipole.

Dipole with
uniform current

Deriv i i -
e an expression for the far field components of a small loop antenna

readily secn by a
of = 5155 of Chap- A
can be written
— —jEgod, S0 o
the individual dipole was developed in
v i able 6—-1. In developing the :
Figure 7—2 Relation of s

Chap. 6. being
. — s in the = direction. whereas

Es

dipole formula. the dipole wa
- - R s
in the present case it is in the x direction (S€€ Figs. 2 o e o
1 the dipole f rmula 1s measured
s a different angle with respect 1o the

The angle ¢ In (5):
field Eoo of the individual dipole

3). The angle & ir
in the prescnt casc
have for the far

and is 90
7> andd—3 Thus. we

and 7
from the dipole axis
hown in Figs.

dipole. being as s
607 /1L z
Ego = ,-I/,’ (6) | il e
k ra ! e - point
where [/] is the retarded current on the dipole and =
r is the distance from the dipole. Substituting (6) 1n =
e et

(5) then gives
Dipole 4
~ Dipole 2

7
- Gonstruction for finding far
2 and 4 of square loop
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E-plane and 0.375Mn H-plane. Also find E-plane, H-plane beam widths and directivity.

flare angle (#g for E

aperture (a g for £ p

horn length, m :
8 = path length diffe

From the geometry we have .
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8. (a) [The radius of a circular loop antenna is 0.02A. How many turns of the antenna will give a radiation
resistance of 35Q7.




(b)

Calculate the maximum effective aperture of a thin loop antenna 0.1 in diameter with a uniform
in-phase current distribution.

[05] |CO5| L3
3 (b)|Calculate the radiation resistance of a dipole of length =A/5. Assume triangular current
distribution.
Radiation resistance of a short dipole is
[6] |CO5| L3

Rr =790 (L/A"2)

Then taking L=\/5

Rr=31.6 ohms




