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Syllabus / Special Antennas

Type 1. Frequency Independent Antennas

 Spiral Antenna

 Log Periodic Antenna

 Helical Antenna

Type 2. Modern Antennas

 Reconfigurable Antenna,

 Active Antenna,

 Dielectric Antennas.
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Aim and Objectives



Aim and Objectives

• To give insight of basic radiation phenomena of
an antenna.

• To give thorough understanding of the radiation
characteristics of types of Special Antennas –
Frequency Independent Antennas and Modern
Antennas.

• To impart knowledge about applications of
Special Antennas.



Pre-Test MCQ 



Pre-test MCQ

• 1. An antenna is a transitional structure between –
a. Free space and guiding element
b. Free space and free space
c. Guiding element and another guiding element
d. All of the above
ANSWER: a

• 2. The guiding device used for the antenna system –
a.Transmission line
b.Co-axial line
c.Waveguide
d.All of the above
ANSWER: d



• 3. If the radiation from an antenna is represented in
terms of field strength, it is called –
a.Field pattern
b.Power pattern
c.Radiation pattern
d.None of the above
ANSWER: a

• 4. A major lobe is defined as the radiation lobe
containing –
a. Direction of minimum radiation
b. Direction of maximum radiation
c. Direction of moderate radiation
d. None of the above

ANSWER: b

Pre-test MCQ



• 5. The First-null beam width (FNBW) is defined as the
angular measurement between the directions –
a.radiating the maximum power
b.radiating half of the maximum power
c. radiating no power
d.None of the above
ANSWER: c

• 6. The half-power beam width (HPBW) is defined as the
angular measurement between the directions –
a.radiating the maximum power
b.radiating half of the maximum power
c. radiating no power
d.None of the above
ANSWER:  b

Pre-test MCQ



• 7. An isotropic radiator is a hypothetical lossless antenna
radiating nature n all directions is

a. Equal

b. Maximum

c. Moderate

d. minimum

ANSWER: a

• 8. An Omni directional antenna is a special antenna of type

a. Directional

b. Non-directional

c. Isotropic

d. None of the above

ANSWER:  a

Pre-test MCQ



• 9. Radiation density is defined as power per –
a. Unit area
b. Unit angle
c. Unit field
d. None of the above
ANSWER: a

• 10. Radiation intensity is defines as power per -
a. Unit area
b. Unit angle
c. Unit field
d. None of the above
ANSWER: b

Pre-test MCQ



• 11. Directivity is defined as the ratio of the maximum
radiation intensity to –
a. average radiation intensity
b. peak radiation intensity
c. unity radiation intensity
d. None of the above
ANSWER: a

• 12. The maximum value of antenna efficiency factor is given
by –
a. Two
b. One
c. Three
d. None of the above
ANSWER: b

Pre-test MCQ



• 13. Find the odd element out –
a. Broadside array
b. End fire array
c. Co-linear array
d. Yagi array
ANSWER: d

• 14. The antenna resistance is composed of two
resistances –
a. Radiation resistance and ohmic resistance
b. Radiation resistance and lossy resistance
c. Radiation resistance and conductive resistance
d. None of the above
ANSWER: b

Pre-test MCQ



Pre-requisite 



Pre-requisite

• Basic knowledge of Electromagnetic Fields and
Wave guides.

• Basic Knowledge of Fundamentals of Radiation.



Principle of Frequency Independent 
Antennas
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Frequency Independent Antennas
• The numerous applications of electro-magnetics need

utilization of most of the electromagnetic spectrum. The
invention of various broadband systems need the design of
the broadband antennas.

• The antennas which are simple, small, light weight,
economical and operating over the entire frequency band are
most desirable.

• Such antennas are frequency independent antennas used in
𝟏𝟎 − 𝟏𝟎, 𝟎𝟎𝟎 𝑴𝑯𝒛 region for applications such as TV, point
to point communication, feeds for reflectors and lenses.

• According to the antenna scale model measurements, if the
shape of the antenna is specified completely by angles, then
its performance would be independent of frequency.

16



• To have such practical infinite structures, the current on the
structure should decrease with distance away from the input
terminals. After a certain point, the current becomes negligible
and then the structure beyond that point to infinity can be
removed.

• Such truncated antenna has lower cut-off frequency and
beyond this cutoff frequency the radiation characteristics of
the truncated antenna and infinite structure are identical. The
lower cut-off frequency is that for which the current at the
point of truncation becomes negligibly small.

• The biconical antenna can be completely specified by angles
but the current along the structure does not reduce with
distance away from the input terminals. Also its pattern does
not have a form limiting with frequency.

17

Frequency Independent Antennas 2



Rumsey proposed a general shape equation which has

frequency independent impedance, pattern and polarization
characteristics and with this shape the current distribution
reduces to zero rapidly.

18

Frequency Independent Antennas 3



Type 1

Frequency Independent Antennas

1.1. Spiral Antenna
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• Spiral is a geometrical shape found in nature. A spiral can be
geometrically described using polar coordinates. Let (𝑟, 𝜃) be
a point in the polar coordinate system. The equation

• 𝑟 = 𝑟0𝑒
𝑎𝜃

• where, 𝑟0 and 𝑎 are positive constants, describes a curve
known as a logarithmic spiral or an equiangular spiral. Taking
natural logarithm on both sides of above equation.

• ln 𝑟 = ln 𝑟0 + 𝑎𝜃

• Differentiating with respect to ;

20

Principle of Spiral Antenna



Fig 1 / Logarithmic Spiral
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• From ∆ 𝐴𝐵𝐶 in Figure 1 ;

•

• Therefore, the angle between the tangent at any point on
the spiral and the radial line from the origin to that point
(designated as 𝛽) is the same for all points on the spiral (𝑎 is
a constant).

• Hence, the spiral represented by Equation 1 is also known as
an equiangular spiral.

• Consider a spiral described by
•

• The dimensions of an antenna designed to operate at a
frequency, 𝑓0. If the antenna is scaled by a factor 𝐾, it would
have the same radiation and input properties at a frequency
𝑓0/𝐾.

Concept of Frequency Independence



• Multiplying above Equation by a factor K - ;

• Expressing 𝐾 = 𝑒𝑎𝛿, above Equation reduces to ;

• This shows that the scaled antenna is obtained by rotating the
original antenna structure by an angle 𝛿. The structure itself is
unchanged.

• Hence, the radiation pattern alone rotates by an
angle 𝛿, keeping all the other properties the same. Such an
antenna is known as a frequency- independent antenna.

• Frequency-independent antennas are governed by
𝑹𝒖𝒎𝒔𝒆𝒚′𝒔 𝒑𝒓𝒊𝒏𝒄𝒊𝒑𝒍𝒆, which states that the impedance and
pattern properties of an antenna will be frequency
independent if the antenna shape is specified only in terms of
angles.

23

Rumsey Principle



Rumsey Principle 2
• The antenna described by above Equation satisfies this

criterion provided the structure is infinite.

• For structures that are finite in size, the frequency invariance
property is exhibited over a limited range of frequencies. The
lower end of this band is decided by the largest dimension of
the spiral and the upper end by the smallest dimension.

24



Fig 2 / Logarithmic Spiral
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• Consider a thin conducting strip of variable width with the
edges defined by the following two equations ;

•

– These two edges are shown in Figure 2 for 0 ≥ 𝜃 ≤ 2.25𝜋 𝑎𝑛𝑑
𝛿 ≥ 𝜃 ≤ (2.25𝜋 + 𝛿). A second conductor can be obtained by
rotating the first spiral by 180°. The edges of the second spiral
are given by ;

–

–These edges, edge 𝑟3 and edge 𝑟4 are shown in Figure 2
for −𝜋 ≥ 𝜃 ≤ 1.25𝜋 and (−𝜋 + 𝛿) ≥ 𝜃 ≤ (1.25𝜋 + 𝛿). These
two conductors form a balanced structure with feed points FF'.

Construction of Spiral Antenna
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– The parameters used to define this structure are ;

• 𝛿 ∶ determines the width of the arm

• 𝑟0 ∶ determines the radius of the feed region

• 𝑎 ∶ rate of growth of the spiral, and

• 𝜃𝑚𝑎𝑥 ∶ determines the maximum radius of the spiral.

• The spiral antenna has a bidirectional main lobe
perpendicular to the plane of the antenna. The radiated field
is right circularly polarized on one side and is left circularly
polarized on the other side of the spiral.

• The axial ratio is used as one of the convenient parameters to
define the acceptable bandwidth of the antenna.

• Outside the band of operation of the antenna, the radiation
is elliptically polarized.

Construction of Spiral Antenna 2



Frequency Independent Antennas

1.2. Log Periodic Antenna
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Introduction to Log Periodic Antenna
• Any antenna defined in terms of angles, then it comes under

the category of frequency independent antenna.

• In any frequency independent antenna, the impedance and
the radiation pattern both are independent of frequency.

• In order to be frequency independent, the antenna should
expand or contract in proportion to the wavelength. If the
antenna structure is not mechanically adjustable, the size of
the radiating region should be proportional to wavelength.

• It is a broadband antenna in which geometry of the antenna
structure is adjusted such that all the electrical properties of
the antenna are repeated periodically with the logarithm of
the frequency.

• For every repetition, the structure size changes by a constant
scale factor, with which structure can either expand or
contract. 29



Fig 1 / Log Periodic Dipole Array (LPDA) 
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Construction of LPDA
• A typical log periodic dipole array (LPDA) consists number of

dipoles of different lengths and spacings and fed by balanced
two wire transmission line as shown in Figure 1.

• The feed line is connected at narrow end or apex of the array.

• The length of the dipoles increases from feed point towards
other end such that the included angle 𝛼 remains constant.

• The increase in the length of the dipole (𝑙) and the spacing in
wavelength between two dipoles (𝑠) are adjusted such that
the dimensions of the adjacent dipoles posses certain ratio
with each other.

• The dipole lengths and the spacings between two adjacent
dipoles are related through parameter called design ratio or
scale factor which is denoted by 𝜏.
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• Thus the relationship between 𝑠𝑛 and 𝑠𝑛+1 and 𝑙𝑛 and 𝑙𝑛+1 is
given by –

• The ends of the dipoles lie along straight lines on both the
sides. These two straight lines meet at fixed point or apex
giving angle 2𝛼 which is angle included by two straight line.

• Depending on the length of the dipoles, there are three
regions in LPDA, namely inactive transmission line region,
active region and inactive stop region.

Construction of LPDA 2



Operating Regions of LPDA
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• Inactive transmission line region (𝒍 < 𝜆/2): The elements in
this region provide capacitive impedance. The element
spacing in this region is comparatively smaller. The currents
in the region are very small hence it is considered as inactive
region. These currents lead the voltage supplied by the
transmission line.

• Active region (𝒍 ≈ 𝝀/𝟐): Equal to resonant length. This is the
central region of the array from where maximum radiation
takes place. In this region, the dipoles offer resistive
impedance. Thus the currents are large value and in phase
with the base voltage.

• Inactive stop region (𝒍 > 𝜆/2): Greater than resonant length.
The dipoles offer inductive impedance. The currents are
smaller in this region and also lags the base voltage.



Geometry of LPDA
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• To find the relationship between the apex angle 𝛼, spacing 𝑠,
and length 𝑙 , consider part of the LPDA as shown in Figure 2.

• From the above figure –
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Geometry of LPDA 2
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• where 𝛼 = apex angle, 𝑘 = scale factor , 𝑠𝜆=spacing in
wavelength short ward of 𝜆/2 element.

• The length of any element say 𝑛 + 1𝑡ℎ element and length of
first element is related as ;

• When the length of the first element is 𝑙1 then the length 𝑛 +
1𝑡ℎ element is 𝑘𝑛 time greater than 𝑙1. This ratio is also termed
as frequency ratio 𝐹 or it is called Bandwidth.

• The relation between the apex angle 𝛼, scale factor 𝑘 and
spacing 𝑠𝜆 with optimum design line and gain represented in
Figure 3.

Geometry of LPDA 3
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Design Curve of LPDA
• The number of elements in the array (𝑛) can be obtained

from upper frequency 𝑓𝑈 and lower frequency 𝑓𝐿 as ;

•



Frequency Independent Antennas 

1.3. Helical Antenna
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Introduction to Helical Antenna
• Helical antenna is a broadband VHF and UHF antenna used to

provide circular polarization.

• It consists of a thick copper wire wound in the form of a screw
thread forming a helix.

• In general , helix is used with a ground plane.

• There are different forms of ground plane such as flat ground
plane, cylindrical cavity.

• The helix is usually connected to the center conductor of a
coaxial transmission line at the feed point with the outer
conductor of the line attached to the ground plane is as shown
in Figure 1.
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Fig 1 / Helical Antenna with Ground Plane
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Construction of Helical Antenna
• The geometrical configuration of a helix consists of 𝑁 turns,

diameter 𝐷 and spacing 𝑆 between each turn.

• The total length of the antenna is 𝐿 = 𝑁𝑆 while the total length
of the wire is 𝐿𝑛 = 𝑁𝐿0 = 𝑁√𝑆2 + 𝐶2 , where 𝐿0 = √𝑆2 + 𝐶2 is the
length of the wire between each turn and 𝐶 = 𝜋𝐷 is the
circumference of the helix.

• The pitch angle 𝛼 which is the angle formed by a line tangent
to the helix wire and a plane perpendicular to the helix axis.

• The pitch angles defined by –

• When 𝛼 = 0° , the winding is flattened and the helix reduces to
a loop antenna of 𝑁 turns; When 𝛼 = 90° then the helix
reduces to a linear wire; When 0° < 𝛼 < 90° , a true helix is
formed with a circumference greater than zero but less than
the circumference when the helix is reduced to a loop (𝛼 = 0°).
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Normal Mode of Operation 
• The helical antenna can operate in many modes but the two

principal modes are the normal (broadside) and the axial (end-
fire) modes.

• Normal mode: The field radiated by the antenna is maximum
in a plane normal to the helix axis and minimum along its axis,
as shown sketched in Figure 2. To achieve the normal mode of
operation, the dimensions of the helix are usually small
compared to the wavelength (i.e., 𝑁𝐿0 ≪ 𝜆0).
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• In the normal mode, the helix of Figure 3 (a) can be simulated
approximately by 𝑁 small loops and 𝑁 short dipoles connected
together in series as shown in Figure 3 (b). The fields are
obtained by superposition of the fields from these elemental
radiators. The planes of the loops are parallel to each other
and perpendicular to the axes of the vertical dipoles.

Normal Mode of Operation 2 



44

• Since in the normal mode the helix dimensions are small, the
current throughout its length can be assumed to be constant
and its relative far-field pattern to be independent of the
number of loops and short dipoles.

• Thus its operation can be described by the sum of the fields
radiated by a small loop of radius 𝐷 and a short dipole of
length 𝑆, with its axis perpendicular to the plane of the loop,
and each with the same constant current distribution.

• Practically this mode of operation is limited and it is hardly
used because its bandwidth and radiation efficiency is very
small.

Normal Mode of Operation 3 
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Axial Mode of Operation
• In this mode of operation, there is only one major lobe and its

maximum radiation intensity is along the axis of the helix, as
shown in Figure 4.

• The minor lobes are at oblique angles to the axis. To excite this
mode, the diameter 𝐷 and spacing 𝑆 must be large fractions of
the wavelength. The antenna is used in conjunction with a
ground plane whose diameter is at least 𝜆0/2, and fed by a
coaxial line.

• However, other types of feeds are possible, especially at
microwave frequencies. The dimensions of the helix for this
mode of operation are not as critical, thus resulting in a
greater bandwidth
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Design Procedure
• The terminal impedance of a helix radiating in the axial mode

is nearly resistive with values between 100 and 200 ohms.
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Design Procedure 2



Type 2

Modern Antennas

2.1. Reconfigurable Antenna

48
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Introduction to Reconfigurable Antenna
• A reconfigurable antenna is an antenna capable of modifying

dynamically its frequency and radiation properties in a
controlled and reversible manner.

• In order to provide a dynamical response, reconfigurable
antennas integrate an inner mechanism (such as RF
switches, varactors, mechanical actuators or tunable
materials) that enable the intentional redistribution of the RF
currents over the antenna surface and produce reversible
modifications over its properties.

• Reconfigurable antennas differ from smart antennas because
the reconfiguration mechanism lies inside the antenna rather
than in an external beam forming network.

• The reconfiguration capability of reconfigurable antennas is
used to maximize the antenna performance in a changing
scenario or to satisfy changing operating requirements.
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Classification of Reconfig Antennas
• Reconfigurable antennas come in a large variety of different

shapes and forms. Their operation can largely be analyzed
through existing design principles by utilizing well defined
antennas as the base design and a point of reference for the
desired operation.

• Reconfigurable antennas can be classified according to three
categories that describe their operation:

• (1) the reconfigurable antenna parameters of interest, (2) the
proximity of reconfiguration, and (3) the continuity of
reconfiguration (e.g., having reconfigurable antenna
parameters over a continuous range of values).

• Reconfigurable antennas are described by the first of these
categories, including reconfigurable radiation (pattern or
polarization) and reconfigurable impedance (frequency or
bandwidth).
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Reconfiguration of Antennas
• The proximity of reconfiguration describes physical properties

inherent to the base antenna design—either direct (alteration
of a driven element) or parasitic (alteration of a parasitic
component).

• The continuity of the reconfiguration is defined by the nature
and capabilities of the reconfiguration mechanism, either
discrete (a finite number of reconfigured states) or continuous
(reconfiguration within a range of states).
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Frequency Reconfigurable Dipole
• A generic wireless communication link shown in Figure 1

illustrates a basic application of reconfigurable antenna.

• This scenario involves a transmitter 𝑻 that broadcasts to two
sets of wireless receivers 𝑹𝟏 and 𝑹𝟐. These receivers operate
at two different frequency bands 𝑩𝟏 and 𝑩𝟐, centered at
𝒇𝟏and 𝒇𝟐, respectively (with𝒇𝟏 < 𝒇𝟐).
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• The scenario assumes that all receiving antennas are
coincidentally polarized, the transmitter broadcasts at the
frequency bands centered at 𝒇𝟏and 𝒇𝟐, at times 𝒕𝟏and 𝒕𝟐,,
respectively, and the radios require isolation between the
bands such that a dual-band antenna is undesirable.

• Thus the reconfigurable antenna serves to allow
communication with both sets of receivers using a single
antenna.

Frequency Reconfigurable Dipole 2



Modern Antennas 

2.2. Active Antenna

54



55

Introduction to Active Antenna
• The term active antenna implies an antenna integrated with an

active circuit, including the DC bias circuit, and without an
isolator or circulator between them.

• The absence of isolator/ circulator implies that neither the
antenna nor the circuit needs to be designed in a 50-Ω
environment.

• Figure 1 shows block diagrams of several types of active
antennas, classified according to their functionality.
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Frequency Agile Antennas
• A two- or three-terminal active device can be designed into

the antenna to enable the antenna impedance to tune with
frequency.

• Figure 2 shows an example of this type of active antenna: a
slot microstrip feedline contains a varactor diode tuning
element.

• When the capacitance of the diode changes, the electrical
length of the antenna, which in turn depends on the antenna
reactance, changes and the antenna becomes resonant at a
different frequency.

• In this case, DC power is used to provide increased bandwidth
of an antenna element.

• These antennas find applications in multifunctional systems
with multiple non-simultaneous carriers.
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Fig 2 / Frequency Agile Antenna
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Oscillator Antennas
• A two- or three-terminal negative-resistance device can be

connected directly to the terminals of a single antenna
element or an array of elements.

• In this case, DC power is converted to radiated RF power.

• An example of a patch antenna in the feedback loop of a
transistor, shown in Figure 3.

• Oscillator antennas have been discussed for applications such
as low-cost sensors, power combining and synchronized
scanning antenna arrays.
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Fig 3 / Oscillator Antenna
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Amplifier Antennas
• An active device is connected to the terminals of an antenna

element to provide amplification in receive mode or transmit
mode.

• In the former case, the matching between the antenna and
active element usually optimizes noise, while in the latter
case, the matching optimizes power and/or efficiency.

• Figure 4 shows an example of a repeater element with two
slot antennas and a pre-matched amplifier chip.

• In this case, increase in gain is enabled by adding DC power to
the antenna and it becomes difficult to separate antenna gain
from circuit gain.
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• They find applications in transmitters where spatial power
combining can be achieved with an array & in receivers where
the feed line loss which contributes to the total noise figure,
can be eliminated by directly connecting an LNA to the
receiving antenna.

Fig 4 / Amplifier Antennas 2
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Frequency Conversion Antennas
• A two- or three-terminal active device integrated with an

antenna can provide direct down or up conversion of a
radiated signal, at frequencies that are direct harmonics or
subharmonics of a fundamental frequency.

• Figure 5 shows an example of a slot antenna with a Schottky
diode which can be used for frequency doubling since the slot
is matched to the diode impedance at both the input
frequency and its harmonic.

• Such antennas have applications in receivers, mixers with high
dynamic range, detectors for millimeter-wave and THz
receivers, phase conjugating RFID type antennas and high-
frequency generation.



64

• A special case of frequency-conversion antennas is when a
two- or three-terminal rectifying device is connected directly
to the terminals of a receiving antenna in such a way that the
received RF power is converted with optimal efficiency to DC
power, while harmonic production and re-radiation is
minimized.

• This type of active antenna is referred to as a rectenna.

• Such antennas have been applied to RFID tags, sensor
powering for cases when there is no solar power and where it
is difficult to replace batteries, directed narrow-beam array
power beaming, and for energy recycling and/or scavenging.

Frequency Conversion Antennas 2
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Fig 5 / Frequency Conversion Antennas



Modern Antennas 

2.3. Dielectric  Antenna
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Introduction to Dielectric Antenna
• The travelling wave antenna in which the travelling wave is

guided by a dielectric is called dielectric antenna as shown
in Figure 1.

• In dielectric antenna, near cut-off, the phase velocity equals
the velocity of light. The fields produced extend outside a
dielectric guide.

• These outward fields excite the desired radiation in free-
space. Such travelling wave antennas are useful for broad
band signals.

67



Construction of DRA
• A dielectric resonator antenna (DRA) is a radio

antenna mostly used at microwave frequencies and higher,
that consists of a block of ceramic material of various shapes,
the dielectric resonator mounted on a metal surface, a
ground plane.

• Radio waves are introduced into the inside of the
resonator material from the transmitter circuit and
bounce back and forth between the resonator walls,
forming standing waves.

• The walls of the resonator are partially transparent to radio
waves, allowing the radio power to radiate into space.

68



Applications of DRA 
• An advantage of dielectric resonator antennas is they lack

metal parts, which become lossy at high frequencies,
dissipating energy.

• Hence these antennas can have lower losses and be more
efficient than metal antennas at high microwave and
millimeter wave frequencies.

• Dielectric waveguide antennas are used in some compact
portable wireless devices and military millimeter-wave radar
equipment.
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History of DRA
• The antenna was first proposed by Robert Richtmyer in 1939.

• In 1982, Long et al. did the first design and test of dielectric
resonator antennas considering a leaky waveguide model
assuming magnetic conductor model of the dielectric
surface.

• Thus, they argued that the dielectric antenna behaved like a
magnetic dipole antenna.

• The magnetic conductor model does not explain how current
in the dielectric medium is transformed into electromagnetic
waves which results in radiation.

• The electric field from oscillation of polarized dipole fall off
inversely with cube of distance and cannot be responsible for
far field radiation.

70



Applications of Special Antennas



Applications - Frequency Independent 
Antennas



• Spiral antennas transmit circularly polarized radio waves,
and receive linearly polarized waves in any orientation,
but will drastically attenuate circularly polarized signals
received with the opposite-rotation. A spiral antenna will
reject circularly polarized waves of one type, while
receiving perfectly well waves having the other
polarization.

• One application of spiral antennas is wide-band
communications. Another application of spiral antennas
is monitoring of the frequency spectrum. One antenna
can receive over a wide bandwidth, for example a ratio
5:1 between the maximum and minimum frequency.
Spiral antennas are useful for microwave direction-
finding.

Applications - Frequency Independent Antennas



Applications of Modern Antennas



Applications of Modern Antennas
• A reconfigurable antenna is capable of modifying its

frequency and radiation properties dynamically, in a
controlled and reversible manner. In order to provide a
dynamic response, reconfigurable antennas integrate an
inner mechanism such as RF switches, varactors, actuators,
or tunable materials that enable the intentional
redistribution of the RF currents over the antenna surface
and produce reversible modifications of its properties.
Reconfigurable antennas differ from smart antennas
because the reconfiguration mechanism lies inside the
antenna, rather than in an external beam forming network.
The reconfiguration capability of reconfigurable antennas is
used to maximize the antenna performance in a changing
scenario or to satisfy changing operating requirements.



Post -Test MCQ 



MCQ – Post Test
• 1. Frequency independent antennas are used in the following

frequency region.

a. 𝟏𝟎0 – 𝟏𝟎00 𝑴𝑯𝒛

b. 𝟏𝟎 − 𝟏𝟎, 𝟎𝟎𝟎 𝑴𝑯𝒛

c. 𝟏 − 𝟏𝟎, 𝟎𝟎𝟎 𝑴𝑯𝒛

d. None of the above

ANSWER: b

• 2. Frequency-independent antennas are governed by the
following principle.

a.𝑹𝒖𝒎𝒔𝒆𝒚′𝒔 𝒑𝒓𝒊𝒏𝒄𝒊𝒑𝒍𝒆

b. Friss 𝒑𝒓𝒊𝒏𝒄𝒊𝒑𝒍𝒆

c. Jordon 𝒑𝒓𝒊𝒏𝒄𝒊𝒑𝒍𝒆

d. George 𝒑𝒓𝒊𝒏𝒄𝒊𝒑𝒍𝒆

ANSWER: a



• 3. In log periodic array - Inactive stop region is

a. 𝒍 ≤ 𝜆/2

b.𝒍 > 𝜆/2

c. 𝒍∞ 𝜆/2

d.𝒍 ≥ 𝜆/2

ANSWER: b

• 4. Helical antenna is used to provide the following
polarization

a.Circular

b.Elliptical

c.Vertical

d.All the above

ANSWER: a

MCQ – Post Test



5. The helical antenna can operate in the following different
modes

a. normal (broadside) modes

b.the axial (end-fire) modes

c. None of the above

d.All the above

ANSWER: d

6. Active antenna components may consist of the following -

a. amplifiers,

b. low-noise amplifiers (LNAs)

c. power amplifiers

d. All the above

ANSWER: d

MCQ – Post Test



• 7. The dielectric antenna was first proposed in ________

a.1959.

b.1949.

c. 1939.

d.1929.

ANSWER: c

• 8. The EBG applications are _______

a.GPS and low loss- coplanar lines

b. Bluetooth.

c. mobile telephony and waveguides.

d.All the above

ANSWER: d

MCQ – Post Test



• 9. The antenna measurement ranges are -

a. Reflection ranges

b. Free space ranges

c. Refraction ranges

d. Both A and B

ANSWER: d

• 10. In absolute gain measurement the Calibrated coupling
network has following

a. Coupler

b.Attenuator

c. Tuner

d.All the above

ANSWER: d

MCQ – Post Test



• 11. In the radiation pattern measurement consists primary
antenna is transmitting mode, secondary antenna as -

a. Receiving mode

b.Transmitting mode

c. AUT

d.All the above

ANSWER: c

• 12. The advantage of network analyzer is to measure both -

a. the magnitude and the phase of the power received

b.the amplitude and the frequency of the power received

c. the magnitude and the frequency of the power received

d.None of the above

• ANSWER: a

MCQ – Post Test



Conclusion



Conclusion
• At the end of the topic, students will be able –

• 1) To understand the basic concept of radiation
phenomenon of an antenna.

• 2) To understand the principle of special
antennas.

• 3) To get exposure to different types of special
antennas.

• 4) To know the applications of Special Antennas.
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Assignment



Assignment
1. Develop the condition for frequency independence,

construction, analysis and characteristics features of
frequency independent antennas.

2. What is the importance of helical antenna? Explain the
construction and operation of helical antenna with neat
sketch.

3. With neat schematic diagram, discuss the construction,
principle and operation of a log periodic antenna.

4. Illustrate the characteristics, feeding methods, and
analytical evaluation of dielectric resonator antenna.

5. Demonstrate the compact antenna test ranges and near
field ranges with neat diagrams.

6. Explain in detail about – (i) Radiation Pattern Measurement
(ii) Gain Measurement.


