Gain
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Radiation intensity

Gain=G =4rn .
Total input (accepted) power
U (0, )
S 40
b,
i
})rad — chn — Bn — . (2-47)
ecd
U (6, - U(6,9)
G=4r ( ¢) =e |4 ( ¢) (2-48)
})rad /ecd L })rad .
D
G=e D
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Go — ec p Do (2-49a)

e , =e.e, = Radiation efficiency
e, = Conduction efficiency
e, = Dielectric efficiency
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Absolute Gain G, .
G, (0,9)=e,D(0,9) _erecdD(Q ¢)

=({-|T, ‘ Ye,.D(O,¢) (2-49b)
e = antenna total efficiency

e. =(1-|T", |*) = Reflection efficiency

e , = e e, = Radiation efficiency

C

e. = Conduction efficiency

= Dielectric efficiency
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Beam Efficiency

27 91

[ [U(0.4)sin6doag
BE =120

0 (2-54)
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Polarization
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Rotation of Waye

e Fig. 2.23(a)

I X
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Polarization Ellipse & Sense of Rotation

for Antenna Coordinate System
Sense Of Rotation

-

_ \7ze Direction
(0 A— \% — > of propagation
g SIS -

?“ :
f : % Direction
4 ; - . of propagation

Clockwise b % ‘.'-\-: Fig0 1 7.23(b)
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Polarization

A. Linear
B. Circular
1. CW (RH)
2. CCW (LH)
C. Elliptical (Axial Ratio)
1. CW (RH)
2. CCW (LH)
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y & E= [& E +a E e"A"’]e“k:

XXy Y W
&
ﬂ ’

=

. Linear II. Circular
A' EXO 7 O’ Eyo - O Exo = Eyo

B. E_=0, Eyo =10
C. E,=#0, Ey" =0 + : clockwise (RH)
Ap—=tnr, n=012... - : counterclockwise (LH)

I11. Elliptical

A. E #E , Ap=tng, n=0,12,...

(2-59)

A¢=i(%+njﬂ, n=012....

(2-60, -61)

B. B,=E,, A¢¢i£l+njﬂ, n=0,12,...
2
(2-62a.b)

AR — major axis _ OA4 e A2

minor axis OB (2-65)




Polarization
Loss Factor (PLF)

|2

PLF =| p, - p, [*=|cosy,

0= PLF =]



Effective Aperture
(Area) 4,
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Aperture Antenna in Receiving Mode

A

E-field of
plane wave

Direction of
propagation

Sl
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GOabS
geesenes 2 ............ Y
A 5 AV
Aem :_DO ecd (1—‘F| )pw.pa (2-112)
Az K ) ——
e, e, =P L
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Very Maximum (no losses) 4.,

2
Aem — ﬂ/ DO (2-110)
47
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Aperture Efficiency (g,,)
A

E i =—= (2-100)

A

p

For aperture Antennas:
4,54, =¢, <1

Copyright © 2005 by Constantine A. Balanis Chapter 2
All rights reserved Fundamental Parameters of Antennas




Friis Transmission
Equation
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Transmitting antenna
= A

2 £ ; .

I{n (I.'“ Dr. (S I:.“Ira. rru pf,

- R »  Recelving antenna
vy A
[F:,u. (J.l" [)I" t“.h.. r,._. p',]

Fig. 2.31
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#D,(6.4)D,(6.4)

=€.C

[ r

(47R)
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2

— ecdt ecdr (

‘2

I =

= ecdtecdr (1 ‘rz‘ (

(2-217)
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Assuming No [Losses:

P 2
~-D D [-2
Pt oL Or\ 4R

More General: Includes . osses:

P ’ 2
> = 00, m P,
(2-119)

[ J
Free space loss factor
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