Antenna Types and Antenna Patterns
lulian Rosu, VA3IUL-YO3DAC

Ground Plana

Antenna Type Radiation Pattern Characteristics
z Polarization: Linear
MOMOPOLE Elavation: Wertical as shown
/% Typical Halt-Power Beamwidth
- ¥ 45 degx 350 deg
F -

Azimuth:

X

Typical Gaine 25 dB at best
Bandwidth: 0% or 1.1:1
Frequency Limit

Lower: Mona

Upper: MNona

Remarks: Folarization changes o
horizontal i niotatad o horizonts |

A2 DIPOLE

Z
Eleruatiow_\
W >

Azimuth:

X

Polarization: Linsar
YWerical as shown

Typical Half- Power Beamwidth
0 dagx 250 dag

Typical Gain; 2 dE

Bandwadthc 10%: or 1.1:1
Frequency Limig

Lower: MNona

Upper: § GHz [practical limit)
Remarks: Patiam and lobing changes

significantly with L. Usedasa gain
rafarancs « 2 GHz

Figure 1

Antenna Type

Radiation Pattern

Characteristics

VEE

Elavation &
Azimuth:

R

Polarzation Lingar
“Wartical az zhown

Typical Halft-Power B eamwidth
50 dag x G0 deq

Typical Gan: 2 0T dB
Bandwidth: "Sroadband”

Frequency Limit
Lower. 3 hiHz
Upper: 500 WHz [practical limits)

Remarks: 24kHz varsions ara known 1o
axizt. Tarmingtions may b2 usad o
raduca backiobes.

RHOMEBIC

Elavation &
Azirnuth:

Polarzation: Linsar
Yeartical @z shown

Typical Hal-Power B eamwidth
50 dag x 50dag

Typical Gain: 2 d5

Barwdwidth: "Broadband”
Frequency Limit

Lower: 2 fulHz

Upper; 500 hilHz

Remarks. Termination resistance
uzad 10 reducs Backiobas.

Figure2




Antenna Type

Radiation Pattern

Characteristics

CIRCULAR LOOP

(Srrallj

Azimuth: @

Polarization; Linaar
Horizontal as shown

Typical HalE-Power Beamwidth:
B0 dag x 300 dag

Typical Ganc -2 102 dE
Bamndwidthc 1055 or 1.1:1
Frequency Limit;

Lower; 50 iHz
Upper. 1 GHz

SQUARE LOOP
{Srrall) Z
A

Ald

Ald

Azimuth; @

Polarization: Linsar
Horizontal as shown

Typical Halk Power Beamwidth:
100 deq x 350 deg

Typical Gainc 1-2 dB
Bandwidth: 1055 or 1.1:1

Frequency Limit:
Lower: 50 Hz
¥ Upper: 1 GHz
X
Figure3
Antenna Type Hadiation Pattern Characteristics
DISCONE Elavation: £ Polarization: Lingar
z Yartical &3 =hown
Typical HalE-Power B eamwidth;
” 2050 dag x 260 dag
Typical Gain: (-4 dE
Azimuth: " Bardwidth: 100% or 31
Frequency Limit
Lower: 20 WHz
- Upper: 2 GHz
®
ALFORD LOOF Elewation Z

Polarization; Linsar
Haorizontal as shown

Typical HalE-Power B eamwidth;
B0 dag x 380 dag

Typica Gain: -1 dB
Bardwidth: 5755 ar 211
Frequency Limit

Lower: 100 hiHz
Upper. 12 GHz




Antenna Type

Radiation Pattern

Characteristics

AEIAL MODE HELLE

diar Az spacing

/4

-~
=

Polarzation: Cimulkar
Leaft hand as shown

Typical HalE-Power Beamwid the
S0rdag x 50deg

Typical Gainc 10dE
Barwhwadth: 52% or 1.7:1
Frequency Lmmit

Lower; 100 Hz

Upper. 2 GHz

Remarks: Number of loops ~2

MORMAL MODE HELEK

Nﬁ%

Azimuth:

Polarization;
Cimukar - with an idaal piteh 1o
diamghar rafio.

Typical HalE-Power Beamwid the
60 dag x 360 dag

Typical Gainc O dB
Bardwidth: 5% or 1.06:1
Frequency L imit

Lower: 100 Hz
Upper: 2 GHz

Figures

Antenna Type

Radiation Pattern

Characteristics

CAVITY BACKED
SPIRAL (Flat Helix)
i

\d

Elevation %
Azimuth

= N

(Fa 4 ™

Polarization: Cirular
Leaft hand as shown

Typical HalEPower Beamwidth:
gideq x % deg

Typical Gainc 2-4 dB
Barwhwidth: 180%5 or 9:1
Frequency L imit

Lower: 500 iHz
Upper: 13 GHz

COMICAL SPIRAL

\%ﬂ

Elevation &
Azimuth

=T Ny
Pouce

Polarization: Circubr
Left hand as shown

Typical Ha lEPower Beam width:
60 deq x 60 deg

Typical Gain: 55 dBE
Bandwidth: 120% or 41
Frequency Limit:

Lower: 50 MHz
Upper: 13 GHz

Figure&




Antenna Type

Radiation Pattern

Characteristics

4 ARM CONICAL SPIRAL
L

Elevation: z

Polarzaton: Cincular
Left hand as shown

Typical HaF-Power B samwidth:
G0 deg =360 deg

Typical Gain: 0dE
Bandwidth: 120% or 4:1
Frequency Limit

Lower: 500 MHz
Upper: 1% GHz

DUAL POLARIZED SINUOUS

Ekvation &
Azimuth

Polarzation: Dual wartical or
horizontal or dual Sicular right hand
or kft hand with hybrid

Typical HaF-Power B samwidth:
Tadeg x7T5 deg

Typical Gain: 2dE
Bandwidth: 163% or 1001
Frequency Limit

Lower: 500 MHz
Upper: 18 GH:z

Figure 7

Antenna Type

Fadiation Pattern

Characteristics

BICOMICAL

i

st

Elevation: Z

Polarization: Linsar,
Wartical as shown

Typical HaF-Power B eamwidih:
20-100deg x 350 dag

Typica Gainc -4 dB
Bardwidth: 1205 or 4:1
Frequency Limit

Lower: 500 ilHz
Upper: 40 GHz

BICOMICAL WP OLARIZER

E

A

Polarization: Cim-ular,
Dirzction depends on pokarization

Typical HaF-Power B eamwidth:
20+ 100 deg x 360 dag

Typical Gainc -2 101 dB
Bardwidth: 1005 or2:
Frequency Limit

Lower, 2 GHz
Upper: 15 GHz

Figure 8




Antenna Type

Radiation Pattern

Charaderistics

HORM

&

d

v

Elvation:

4

3 dB beamwidth = 56 1=/dz

Azimuth:

T

2 dB beamwidth = 70 1=/dx

Polarization: Linsar

Typical Hall-Power Beamwidth:
40 deg x 40 dag

Typical Gain: 5 to 20 dE

Bandhyidth:
If ridged: 120% ar 4:1
If mot ridged: 67% or 2:1

Frequency Limit
Lower: 30 MHz
Upper: 40 GHz

HORM W POLARIZER

L.

Ekwation:

4

Azimuth:

1

Polarization: Cicular,
Cepends on polrizer

Typical Hall-Power Beamwidth:
40 deg = 40 dag

Typical Gain: 5 to 10dE
Bandhwidth: 80% orZ:1
Frequency Limit

Lower: 2 GHz
Upper: 18 GHz

Figure 9

Antenna Type

Radiation Pattern

Characteristics

PARABOLIC (Prirne)

C

£

Elevation &
Azimuth

0 e N
O

Polarization:
Takes polanzation of faad

Typical HalEPower Beamwidth
110 10dag

Typical Gain: 2010 2046

Bardwidth: 223 or 1.4:1
limitad rcstly by faad

Frequency Limit
Lower: 400 lHz
Upper: 12+ GHz

FARABOLIC

Z
GEragorian

Elevation 2
Azimuth

5 s 1
Ui o

Polarization:
Takes polarnzation of foad

Typical HalEPower Beamwidth
11010 dag

Typical Gaine 20102046
Bandwidthe 33%% or 1.4
Frequency L it

Lower, 400 Hz
Upper: 13+ GHz

Figure 10




Antenna Type

Radiation Pattern

Characteristies

T AGI

%ﬁ

Fd

Elvation:

Azimuth;

Polarization: Linssar
Haorizon&al as =hown

Typical HaF-Power B eamwidth
S0deg X 50 deg

Typical Gainc 510 15dE
Barhwidth: 5% or 1.06:1
Frequency Limit

Lower: S0 Hz
Upper: 2 GHz

LOG PERIODIC

Eﬁm

Azimuth;

Z
b
Elavation:

Polarization: Linsar

Typical HaF-Power B eamwidth:
E60dag x 80 dag

Typical Gainc 510 8 dB
Bandwidth: 1525 ar 100

Frequency Limit
Lower: 2 ilHz
Upper: 15 GHz

Remarks: This amay may b fomead
with many shapees including dipoles or
tocthed armys.

Figurell

Antenna Type

Radiation Pattern

Characteristics

LINEAR DIFCLE ARRAY
[Comporae Fead)

E%_N

Elevation:
i
qﬁb -

Azimuth:

Polrization: EEmentdependent
Verticalas shown

Typical HalFPower Beamwidth :
Fekted o gain

Typical Gain: Dependenton
number of elements

Bandhwidth: Mamow
Frequency Limit:

Lower: 10 MHz
Upper: 10GHz2

APERTURE SYMTHESIS

ﬁg@

Eleyaton &
Azimuth

All hamcteristics dependent on
eklmanE

Remarks: Excellentside-looking,
ground mapping whene the aircmftis 2
mowing linearekemant

Figure 12




Antenna Type

Radiation Pattern

Characteristics

CAVITY BACKED
CIRCUIT FED SLOT
[and Mizrostrip Fatch )

E

Elevation &
Azimuth

Polarzation: Linear, wertbcal == shown

Typical Half-Power Beamwidth:
80 deqgx 30 deg
Typical Gain: 5dBE

Bandhwidth: Marrow

Frequency Limit Lower: 50 MHz
Upper: 13 GHz

Remarks: The feed line is sometimes
saparated fom the rad@torby s
diaketric & uses capacititive coupling.
Large conformal phased armays can be
made thisway.

GUIDE FED SLOT

ra

Ekwation:

Azimuth:

Polarzaton: Linear,

Typical Hall-Power Beamwidth
Elewation: 4550

Azimuth: 80"

Typical Gain: 0dE
Bandhwidth: Marow

Frequency Limit

Lower: 2 GHz

Upper: 40 GHz

Remarks: Dpen RF Waveguide

Figure 13

Antenna Type

Radiation Paftern

Characteristics

CORMER REFLECTOR
L

.

Elvation: [Z-%)
Azimuth: [X-Y)

Cependent upon feed emitker

Polarzaton:
Feed dep=ndant

Typical HalF-Power Beamywidth
40 deg x warizhle

Typical Gam: 10 dE =bowe feed
Bandhwidth: hlarmow
Frequency Limit

Lower: 1GHz

Upper: 40 GHz

Remarks: Typically fed with adipolk
or colinear army.

LUMEBURG LEMS

Z

Elkewation &
Azimuth

ﬂ}v
Lj

Polarizaton:
Feed dep=ndant

Typical Hall-Power Beamwidth :
System dependent

Typical Gan: Syzem dependent
Bandhwidth: hlarmow

Frequency Limit

Lower: 1GHz

Upper: 40 GHz

Remarks: Varable index dielectric
sphare.

Figure 14




