ANTENNA EFFICIENCY



Antenna Reference Terminals

.

l-n Antenna -1

Input Output
terminals terminals
(gain reference) (directivity reference)
Fig. 2.22(a)
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Reflection, Conduction, and
Dielectric Losses

Fig. 2.22(b)
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Antenna Efficiency e,

e,=eee;=ee @

e,=(1-|T, Ple,y  ass

e =Total efficiency

e. = Reflection efficiency

e , = Radiation efficiency
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Transmission [.ine and [Load

Z . = Characteristic Impedance of Line

Z, = Load Impedance

—|Transmission Line Load
(Antenna)
Z $ = Zin
1—‘ _ZL_ZC_Zin_ZC
in o
L. +L, L t+Z,
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ANTENNA GAIN



: Radiation intensit
Gam=G =4r J

Total input (accepted) power

U (6.9) (2-46)
=

G=4r

£
Prad — ecd an = Rn — - (2-47)
€ed
U (8, - U(0,9)
G=4r ( ¢) =e | 4 ( ¢) (2-43)
Prad /ecd

Il

Cr=e 1)
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G=e D
Go — ecdDo

Go (dB) — 1010%10 [ecdDo]
G,(dB)=10log,,(e.,)
+10log,,(D,)
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Absolute Gain G,
G, (0,0)=e,D(0,0)= erecdD(Q ¢)

=(1-|T,,["e.,D(6.9) (2-49b)
e, = antenna total efficiency

e. =(1—|T. )= Reflection efficiency

e, = e e, = Radiation efficiency
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BEAM EFFICIENCY



(2-54)
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POLARIZATION



Rotation of Waye

. Fig. 2.23(a)

X
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Polarization Ellipse & Sense of Rotation
for Antenna Coordinate System

Sense Of Rotation

?

gt~ 7

()

Right hand <

By A,

e
e

ol

o —

- @ Direction

Clockwise _
i
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of propagation

Fig. 17.23(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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|

P~
k2
=
N
~

N—"
1

Re [E(x,y,z) ej“”]

E(x .2 1)

|t

F—
=
b
N
-

S
|
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&
X

E=[4.E, +a,E, "™ e
E(x. .2 3t) =Re|E(x. .2 )|

é(x, Y,z ;I) = R@{[(flexo =+ ElyEyO ejMﬁ) e+ﬁ;‘kz:|e~;-a)r}
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I. Linear
A. E #0, E =0

B. £, =0, E_#(
C. £,#0, E_#(
Ap=tnr, n=0,1,2,...

(2-58)
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II. Circular
L,=L 0 (2-59)

Ag = i[l+n]ﬂ, n=4012,...
2 (2-60, -61)

+ : clockwise (RH)
- : counterclockwise (LH)
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Polarization Ellipse
& A

E)Io

Minor axis

Major axis

Fig. 2.23(b)
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[1I. Elliptical

A. E_#2E ., Ap=xtnr, n=0,12,...

B. E =E,, A¢¢i[l+nj7r, n=012...
2

X0
(2-62a,b)
major axis OA
AR=— """ [<AR<ow
minor axis OB (2-65)
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Cont’d.
1
2

1

| 2
7 1
T=———
z 2

2 2
OA= —{Ex0+Eyo +[

X0 Yo

JE E

X0~ )0

2 2
Exo N Eyo
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E' +E +2F E* cos

X0~ yo

(2-66)

OB= _{E; +B, B +E + 2B F, oos(zA¢)]”2}

_(2-67)
oos( A¢) (2-68)
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To Determine Polarization of:

&(x,y,z;t)=Re

1. Form &(x, v, z; 1)

E(x,y,2)e™ |

2. Plot| &(x, v, z;t) | as a function of time

3. Plot Phase of &(x, y, z;¢) as a function

of time

Copyright © 2005 by Constantine A. Balanis
All rights reserved

Chapter 2
Fundamental Parameters of Antennas




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




Solution:

. & =Re[£,e™ |=Re| 2" |

= 2cos(ar + kz)

£ =Re[ E,e™ ]=Re o175

= 2 C08 a)t+£+kz = —25in(wt+kz)

4
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2. [€]= €2+ €

= \/4 cos’ (ot + kz)+ 4sin’ (ot + kz)

- 2\/(:032 (ot + kz)+ sin’ (ot + kz)
€] =2

& | ' t+k
3. W—tanl[ey]—tanl{— gin (et + Z)]

COS (cot + kz)

— tan [— tan (ot + kz)] = — (ot + kz)
y = — (ot + kz)
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4. A Courponents
- E,,;-:anf-z .
2. Ad= 2= 0

:l C\RCQLA‘E,CW
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