Radiation from Rectanqulay Apesture

Uniform Distribution on an Infinite Gvound Plane :-

Congidey an apertuwe o Rize axb Inthe z=0
plane . For Simplicity, assume that the aperture

fiolds E, and Ha awxe constant over the aperture
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We also moake an assumption that E; and Ho

Liolds awe welated via the fwxee Space lmpeclance,
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Applying the Hreld eguivalence Principle  the
Lietds in the Z >0 sSpace can be computed fwom the

equévalen%: current Sheet -
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using the far field APPro2LMATLONS.
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Whewe ¥ 18 the angle between the vector v and %
The expfresslon of Vvectoy potentcal Intexyms OF

cevent density T 1S given as,
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using the Sphertcal co-owcinotes the texrm n

+the exponen£ js written as,
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and F has only an x- component. .
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.I:ab(s',_rl_><><g_,;yn_y) _9
X



The vectangulox coowrdinate vepresentation of +he

vector potentials A and F at any fax field point
P (v,6,®) is Split into components along ay ag and

a—¢ olivections .

using the vectangulay o Spherical coordinate

transg formation
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Th the for fietd only s and ;2 ccm_PonenJ:S
of E and H Ffields arxe deminant - Aithough +the
vadial components axe Mot necessarily zevo they
ave negligible compared to the & and @ componenls

The eguations welating E and A F owe,
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Reamw:idths !~

Nuwll Beamwidth -

Fovr E-plane the maseirmum yadiation 1S

divected along the z-00ets (s—zo)
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Fiyet null Beamwioth (FNBW) I3 obtained by

Subs%iéuﬁra? n=1 in &) .

Half Power BRBeamwidth (HPBW) ;

The half power Point occurs when
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¥ b> 0443 x then
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Fivst Side Lobe Beamuitdth (FSL—BNQ =

The moaxtmum Of the <wst Side lobe Occuss

i i 14—

ov at anh angle of
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The total beamwidth between Fyst gide lobes

(FSLBW) s given by
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Stide lobe Levetl CFSLM@“’

The Mmasimuwm OF egu ot the Ffivrst Side
lobe (& 92ven by
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= 0-217 (o¥) —I13-26 dB —>@
Wwhich 18 1326 dB down fvom the mosecimum OF

He mMaunh Lobe .

Divectivity !-

The aperture (s mounted on an infinite gwround
plane So an altesnate and S/mpley method s used
to compute the wadiated power.

The Queroge powers density s fixst formed by
using the Lielole at the aperture and it is then
integvated over the phystcal bounds of the opening.
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The. masetmum Yyooliokion /'n%ensiﬂf (Uqu) Dectrs
Loword & =0 and it is efual to

<ab) Eol — (6 (o= 7 rQ

_ The oSl dnﬂec,!nv;g )

_ AT Umax
=

!

AT i — ()
Prad o
AT A, > @
7\2
AN Aem —%@

/\2-

Il

I

Problem -

. A Rec'&a.rﬁuia'r aperture with a congtant feld
distribution with oc=3» and b=2»r 18 mounted on an

infinike QTOMd Plane . Qompwke,

e) o(mzchw N E—'Plane , —13.26 dB

18.77 dB

and
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