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ABSTRACT Circular polarization (CP) systems are vital in modern satellite communication. They reduce
multipath interference, maintain the purity of polarization, and ensure reliable signal transmission and
reception across a wide range of frequencies. Low Earth Orbit (LEO) satellites are becoming popular in the
wireless communications field. They will play a significant role in future wireless communication networks.
At the center of these systems, orthomode transducers (OMTs) and polarizers are essential components.
They efficiently separate and convert orthogonal modes into right-hand and left-hand circularly polarized
signals. However, conventional OMT and polarizer designs often struggle to achieve a compact size, a wide
bandwidth, and high isolation simultaneously. This paper combines a high-performance OMT with a ferrite-
based polarizer optimized for the 19.5–29.5 GHz band. The proposed OMT demonstrates low insertion loss,
high return loss, and a small footprint. These features tackle the limitations of traditional twofold designs. The
ferrite polarizer, made of segmented slabs and matching posts, provides a flat phase response and excellent
thermal stability. Experimental measurements of the built OMT closely match the simulations. When paired
with the ferrite polarizer, the overall CP system shows improved bandwidth, axial ratio, and isolation, making
it a strong candidate for future satellite communication systems.

INDEX TERMS Circular polarization, ferrite-loaded waveguide, LEO feeding structure, system evaluation,
two-fold OMT, waveguide polarizer.

I. INTRODUCTION
Nowadays, with the growing need for information, and the
importance of the transceiver in telecommunications, a lot
of research is being done on antenna design as a key part
of a transceiver system [1], [2], [3]. Satellite transceivers
are important for many applications because they offer
global coverage and support mobility. Large companies are
competing for a share of the satellite internet market, which
is likely to be a major player in future internet services.
These companies plan to launch many small satellites to orbit
the Earth in what is known as Low-Earth Orbit (LEO) [4],
[5]. Satellite feeds are essential for the effective and reliable
operation of satellite communication systems. The design and
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effectiveness of the feeding structure significantly influence
the overall quality of communication links, data rates, and
signal reception sensitivity. An optimally designed feeding
structure reduces signal losses and lowers interference, thus
enhancing the overall communication performance [6], [7].
As satellite communication systems advance and require
higher data rates, the importance of optimized feeding struc-
tures becomes increasingly paramount. Moreover, innova-
tions in feeding structure technology support multiband and
multi-polarized systems, allowing satellites to accommodate
a variety of applications and fulfill the requirements of
contemporary communication networks [8].

The satellite feed structure is responsible for transmitting
and receiving signals across wide frequency ranges while
preserving polarization purity and minimizing insertion loss.
Circular polarization (CP) is particularly beneficial for Low
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Earth Orbit (LEO) satellite systems, as it reduces multipath
effects in wireless channels compared to linear polarization
of similar radiation characteristics [9], [10], [11]. A central
component of any dual-polarized CP feed is the orthomode
transducer (OMT), which separates/combines two orthogonal
linear modes with high isolation. Conventional OMTs—
whether based on Bøifot junctions, turnstile junctions,
or other waveguide topologies—have demonstrated excellent
electrical performance and isolation levels approaching
50 dB [12]. However, these achievements often come at the
cost of large cross-sectional dimensions, intricate internal
junctions, and complex power-combiner networks, all of
which increase fabrication difficulty and mass [13], [14],
[15], [16], [17].

One conventional solution is to cascade the OMT with
a 90-degree polarizer, which converts the orthogonal linear
modes into right-hand and left-hand circularly polarized
(RHCP and LHCP) waves. Recent research shows rapid
progress in waveguide polarizer designs for circularly
polarized antenna systems [18]. The waveguide polarizer
is a two-port device that produces the required 90◦ phase
shift between orthogonal modes by introducing carefully
engineered discontinuities—such as irises, corrugations,
ridges, or posts—within circular or square waveguides. These
structures can provide broad bandwidth and good polarization
purity, but typically require multiple internal features and
relatively large physical dimensions. Variants that rely on
more compact elements, for example, using only circular
posts, reduce size but sacrifice operating bandwidth [19],
[20]. Hybrid approaches that combine different discontinu-
ities seek to balance these trade-offs, achieving improved
matching and phase control while still facing limits in overall
bandwidth and fabrication complexity [21], [22].
Waveguide phase shifters offer distinct advantages over

other implementations owing to their high power-handling
capability, compact form factor, and nearly flat phase
response across the operational bandwidth. Among these, the
rectangular waveguide loaded with horizontal ferrite slabs
is one of the most widely adopted designs. Incorporating
horizontal ferrite slabs enhances thermal dissipation and
minimizes phase variation over frequency [23], [24], [25],
[26]. Extending this concept to a square waveguide geometry
enables the realization of ferrite-based polarizers. Such
devices leverage the nonreciprocal properties of ferrite
materials to achieve broadband 90◦ phase shifting while
maintaining a low profile and excellent thermal stability.
However, existing ferrite polarizers rarely satisfy the stringent
19.5–29.5 GHz full-band requirement in a single, space-
qualified unit, highlighting a clear opportunity for innovation
in both material engineering and device architecture.

This paper presents the design and validation of a novel
compact circular polarization (CP) system that integrates an
orthomode transducer (OMT) with a ferrite-based polarizer
for satellite communication applications. The proposed OMT
demonstrates low insertion loss, high return loss, and reduced

size, overcoming the limitations of conventional twofold
OMTs. The ferrite polarizer utilizes segmented slabs with
matching posts, resulting in a flat phase response and
improved thermal stability. A prototype of the OMT was
fabricated and experimentally measured, showing strong
agreement with simulated results. These measurements were
then incorporated into CST simulations to evaluate the
performance of the polarizer. Across the 19.5–29.5 GHz
frequency band, the integrated CP system achieves a balanced
performance in terms of bandwidth, matching level, axial
ratio, and isolation.

II. CIRCULAR POLARIZED SYSTEMS
Circular polarization (CP) has become a key feature of most
communication systems, including satellite telecommunica-
tions, television broadcasting, mobile networks, and wireless
data networks. Three representative feed configurations for
generating circularly polarized waves are reported in the
literature [27] as shown in Figure 1. The first configuration is
aWaveguide polarizer with an orthomode transducer (OMT).
In this system, the waveguide polarizer first converts the
circularly polarized signal into orthogonal linear components,
which an OMT subsequently separates [28]. The second
configuration includes an OMT with two diplexers and
two 90◦ hybrid couplers. In this arrangement, the OMT is
followed by diplexers that isolate the transmit and receive
frequency bands. A set of 90◦ hybrid couplers then transforms
the linearly polarized signals back to CP [29]. The last one
is the Septum polarizer or circularly polarized OMT, which
is considered the most compact alternative. It employs a CP
capable of transmitting and receiving both RHCP and LHCP
signals by inserting a septum in the common port.

The block diagrams in Fig. 1 show the different circular
polarization (CP) feed architectures. In the first two setups,
a two-fold OMT combines with either a polarizer or a hybrid
coupler to create CP. These methods enable wide operational
bandwidths and deliver strong performance, but they also
result in larger structures. In the coupler-based setup, the
operation is limited to sub-bands instead of the full OMT
bandwidth because the couplers split the spectrum into two
separate bands where CP occurs. To extend this method
for three-band operation, three couplers would need to be
integrated with a single OMT, which would add complexity
and size. A better solution is to use a full-band polarizer,
which covers the entire frequency range in a compact design.
This reduces volume while still maintaining broadband CP
performance [28], [30]. The third configuration offers a
smaller and simpler feed for satellite applications. These
septa provide a graded transition and achieve a good
matching level; however, most of the proposed designs are
limited in the operation bandwidth or have high axial ratio
levels. Moreover, wideband implementations described in the
literature typically require transition sections for seamless
integration with the antenna [31], [32].
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FIGURE 1. The most common satellite feeding systems producing circular polarized wave.

A. SYSTEM SPECIFICATIONS
In this article, the first configuration will be deployed, which
integrates a two-fold OMT, a novel ferrite polarizer, and a
corrugated horn antenna. The overall specification goal for
this system is shown in Table 1, where the proposed frequency
band covers the K andKa bands 19.5-29.5 GHz. The intended
frequency bands for LEO communication are located in these
bands or in the QV bands [28]. The intended matching level
on both ports is around 21 dB. The isolation between the
left-handed and right-handed ports for both cases is around
40 dB. The other key design targets are an axial ratio (AR)
below 1 dB or better. The overall insertion loss for this system
should be approximately 0.7 dB, which contributes to the
overall efficiency of the system.

TABLE 1. CP system specifications.

III. ORTHOMODE TRANSDUCER DESIGN
Previous orthomode transducer (OMT) designs have pro-
vided satisfactory performance in specific applications but
generally fall short of addressing the evolving requirements
of modern communication systems. Many conventional
designs are inherently bulky due to long and intricate
waveguide paths with multiple bends, which not only enlarge
the device footprint but also complicate integration with other
subsystems [33], [34]. The use of non-aligned output ports
further limits compatibility with compact and tightly packed
architectures such as MIMO satellite arrays, where spatial
efficiency is critical.

Another challenge is phase imbalance, which is partic-
ularly problematic in circularly polarized systems, where

unequal path lengths between orthogonal modes can degrade
polarization purity and overall link quality [35]. Many
existing designs struggle to maintain precise phase balance
across output channels, resulting in reduced reliability and
performance consistency. Collectively, these issues highlight
the limitations of conventional OMTs and emphasize the
need for innovative approaches that deliver compact form
factors, integration-friendly geometries, robust system-level
resilience, and accurate phase equalization [36], [37].

These challenges have been partially addressed by recent
designs [38], but one limitation remains: the overall length
of the OMT is still too long. The increased length primarily
results from using tall, multi-step twists. These twists help
align the ports in a specific manner while maintaining
equal electrical path lengths. To reduce this issue, the twist
section is decreased to only a three-step configuration instead
of six. This change would create a more compact profile
without losing electrical balance. In the next section, we will
introduce a more compact OMT design that shortens the
overall structure and features a new mechanical setup. This
new setup aims to simplify fabrication and reduce the number
of required fabricated sections.

A. ELECTRICAL DESIGN
The two-fold OMT is composed of two key parts, the central
section and the combining network. Both the main section
and the combining components have been specially designed
and optimized for operation within the Ka-band, spanning
a frequency range of 19.5 GHz to 29.5 GHz. The two
combining arms are shown in Figure 2 (a); these arms are
length optimized, where the separation distance is set to be
lcenter = 30 mm with overall length larm = 33 mm. The
twists used at the end of each arm are composed of only
three steps to decrease the overall length. The center section
is composed of three stepped cylinders with reduced radii.
Moreover, the width of the overall center section is chosen
to be around Wcenter = 23 mm, and the common port is
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FIGURE 2. Compact OMT design for the satellite feeding structure,
(a) combining arms, (b) center section, (c) overall structure (center
section + combining arms), and (d) proposed cuts for fabrication.

FIGURE 3. Simulation results for OMT using CST microwave studio,
(a) matching level with isolation, and (b) transmissions for both modes.

φOMT = 5.7 mm. The overall structure is shown
in Figure 2, where the rectangular waveguide ports are

FIGURE 4. Ferrite polarizer configuration, (a) front view, (b) 3D structure,
and (c) phase for small section.

FIGURE 5. Biasing magnetic circuit configuration, (a) polarizer model,
(b) circuit overview, and (c) detailed circuit configuration.

(0.36 × 0.18 inch2) with a cutoff frequency of 16.4 GHz.
Additionally, the complete assembly of the structure utilizes
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FIGURE 6. The overall structure for the ferrite phase shifter, (a) 3D model,
and (b) output phase response with the effect of the corrugation.

FIGURE 7. S-parameters simulation results for ferrite polarizer,
(a) matching level with isolation, and (b) transmissions for both modes.

innovative cutting planes, which are detailed in the mechan-
ical design section. The overall response for this OMT is
shown in Figure 3, where the overall matching level is
around 25 dB for both modes, and with a deep isolation
level. Moreover, the primary advantage of this design is the
insertion loss, which is approximately 0.15 dB due to the
reduction in the overall length of the design.

B. MECHANICAL MODEL
The overall assembly model of the OMT consists of seven
main parts, carefully designed to ensure proper electrical
performance and facilitate the fabrication process. The placed
cuts are taken in one direction, as shown in Figure 2. These

FIGURE 8. The OMT prototype measurements, (a) fabricated unit,
(b) measured matching level and isolation, and (c) measured
transmissions for both modes.

cut sections play a crucial role in the overall functionality and
construction of the OMT, ensuring efficient operation and
streamlined fabrication. The overall weight of the proposed
design, using aluminum material, is 0.3 kg. The overall
dimensions LOMT ,WOMT , HOMT for the proposed design are
50 mm, 50 mm, and 43 mm, respectively.

IV. FERRITE POLARIZER DESIGN
Differential ferrite phase shifters can be realized in several
configurations depending on the placement and cross-
sectional geometry of the ferrite material, such as rectangular,
circular, or square tiles. Among these, rectangular ferrite
slabs are most commonly used due to their manufacturability
and ease of integration. These slabs can be oriented either
vertically or horizontally inside the waveguide, leading to two
widely adopted configurations: vertical-tile and horizontal-
tile phase shifters [23].

To maximize the achievable differential phase for a given
filling factor (1S/S), defined as the ratio of the ferrite slab
area to the waveguide cross-sectional area, the ferrite must be
placed at the circular polarization point inside the rectangular
waveguide [23]. At this location, the transverse magnetic
field components satisfy the condition of equal magnitude
with a 90◦ phase difference, such that Hx/Hz = ±j.
The optimum position of this circular polarization point is

determined by:

tan(kcx) = ±
kc
β0

(1)
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TABLE 2. Ferrite material specifications and dimensions.

where kc = π/a is the cutoff wave number and β0 =√
k20 − k2c is the propagation constant of the air-filled

rectangular frequency-dependent, which limits the usable
bandwidth. As a result, vertical ferrite slabs generally
satisfy this condition over a relatively narrow bandwidth.
In contrast, horizontal ferrite slabs can support a wider
frequency range while maintaining similar performance
[25], [39].

Upon this idea, an innovative extension uses horizontal
ferrite slabs inside a square waveguide to create a ferrite-
based polarizer. In this setup, four ferrite slabs are used,
with two mounted on each side of the square cross-section,
mirroring their counterparts on the opposite sides. This
layout introduces a controlled phase shift between the two
orthogonal propagating modes, resulting in a circularly polar-
ized signal. This polarizer benefits from the natural thermal
stability and broad frequency range of horizontal ferrite
loading, while also utilizing the nonreciprocal properties of
ferrite materials to achieve efficient 90◦ phase shifting across
a practical operating range.

The proposed configuration of the ferrite-based polarizer
is shown in Figure 4. The design uses a square waveguide
with a side dimension of W = 10.3632,mm. To improve
impedance matching and reduce reflections, four metallic
posts are placed in front of each ferrite slab. This creates
a matching section that significantly enhances the return
loss characteristics of the device. The phase shift that can
be achieved depends on several control parameters. These
include the geometric dimensions of the ferrite slabs, the
magnetic and dielectric properties of the ferrite material,
and the layout of the external magnetic biasing circuit.
Together, these factors determine the device’s bandwidth,
phase accuracy, and overall performance.

A. MAGNETIC BIASING CIRCUIT AND FIELD UNIFORMITY
The mechanical modeling for this polarizer is shown in
Figure 5 (a). This model has a cover for protecting the
magnetic biasing circuit made from aluminum, as indicated
in Figure 5 (b). The magnetic biasing is built as shown in
Figure 5. This circuit is composed of four magnetic slabs,
two at the top and two at the bottom. Between each of them,
there is an aluminum spacer to allocate the magnets above
the ferrite slabs directly. Moreover, a mild steel sheet is used
to connect these magnets. The mild steel has high magnetic
permeability, so it is used to improve the magnetic field and
offer a good balance field across the slabs.

B. PHASE SHIFT ANALYSIS
To determine the required ferrite dimensions, a small section
of the ferrite polarizer was simulated in order to evaluate
the corresponding phase response. The ferrite material was
selected with the properties listed in Table 2. Using an initial
guess length of Lf = 2,mm, the resulting phase shift was
approximately 6◦, as illustrated in Figure 4. Accordingly,
to achieve the target 90◦ phase shift, the ferrite length can
be estimated using the following relation,

lfnew =
θnew × lf

θold
(2)

The required length of the ferrite slab is 30 mm. However,
to achieve a more uniform phase response across the oper-
ating band, the slab is segmented into smaller sections and
corrugated along the waveguide. These corrugations serve
to tailor the propagation characteristics, effectively flattening
the phase response, as illustrated in Figure 6. The concept
behind using these segmentations or corrugations originates
from traditional waveguide polarizer techniques, where such
features introduce a phase shift to one of the propagating
modes. Additionally, prior work in the literature demonstrates
the use of ferrite-slab phase shifters in waveguides. Based
on this, our initial approach was to incorporate a ferrite slab
directly into a square waveguide; however, the resulting phase
response proved unstable. By combining both methods—
ferrite loading and corrugation—and carefully fine-tuning
their respective parameters.

The polarizer is connected to a transition from a square
waveguide to a circular one, to be integrated with the OMT,
as shown in Figure 6 with overall length Ltotal = 85 mm.
The simulated performance of the proposed polarizer is
shown in Figure 7. The results reveal a matching level of
about 30 dB throughout the entire operating band, with
isolation above 50 dB. To account for practical losses, the
simulation considers the conductive losses of aluminum and
the inherent ferrite losses, modeled with a resonance line
width of approximately 16 Oe. The related transmission
characteristics under these conditions appear in Figure 7(b).

V. CORRUGATED HORN ANTENNA
A corrugated horn antenna is proposed to evaluate the
overall performance and radiation patterns for the OMT
with a polarizer. The proposed antenna design requires a
good matching level over the whole band of operation,
19.5-29.5 GHz. The input diameter φin of the antenna is
chosen to be φin = 0.45inch followed by a circular
waveguide transition as shown in Figure 9 (a). This diameter
ensures the propagation of the dominant TE11 mode while
avoiding the excitation of higher-order modes. The second
section in the horn design is the mode conversion section.
A variable-depth slot mode converter is used, typically
comprising five slots. The choice of the corrugation profile
is another vital consideration that affects the radiation pattern
characteristics of the antenna. The hyperbolic profile is
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TABLE 3. Comparison between the proposed OMT and the other two-folded designs.

TABLE 4. Circular polarized systems.

FIGURE 9. The proposed antenna, (a) 3D structure, (b) matching level.

frequently utilized, where the main body of the antenna is
constructed using a hyperbolic profile with a variable number

of slots. This overall design ismodeled using CSTMicrowave
Studio Macros to ease the optimization of changing the
number of corrugations in mode conversion and horn body
simultaneously. The overall response for the matching level
is shown in Figure 9 (b), and the radiation patterns will be
discussed in the overall assembly section.

VI. PROTOTYPE FABRICATION AND MEASUREMENTS
Fabrication is executed with a computer numerical con-
trol milling machine, ensuring an accuracy of ±0.5 mil.
The measurements are carried out using an ANRITSU
MS46322A VNA, with waveguide triple offset short calibra-
tion. A matched circular load evaluates the matching level for
both ports as shown in Figure 8. The matching level for both
modes is around 20 dB as shown in Figure 8 (b), with an
isolation of 55 dB. The transmission is evaluated by back-
to-back measurements with another OMT, and the obtained
results are shown in Figure 8 (c), which is around 0.25 dB for
both modes.

The proposed OMT is compared to previously published
twofold OMT designs, with a summary in Table 3. The
table includes key performance metrics, such as return loss
(RL), insertion loss (IL), and overall physical dimensions
in free-space wavelength at the center frequency (λo).
A significant issue with most reported designs is their large
cross-sectional footprint, which makes them hard to fit into
compact platforms such as MIMO satellite systems [13],
[36], [37], [40]. Many designs also have excessive overall
length because they include double twists and long straight
waveguide sections [38]. The proposed OMT solves these
problems by providing a more compact shape with lower
insertion loss, as shown in Table 3.

VII. OVERALL SATELLITE FEEDING SYSTEM
The measured results from the OMT, are used to evaluate the
proposed ferrite polarizer with the antenna. The results are
imported into the CST-Microwave Studio by adding the S4P
file for the OMT results. The results are taken from the VNA
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FIGURE 10. The overall system response, (a) 3D structure, (b) overall
matching level and isolation, and (c) overall transmissions with
RHCP/LHCP isolations.

FIGURE 11. The overall response for the axial ratio and gain for both
ports of the system.

as S2P files by doing a waveguide calibration. Then these
S2P files are used to build the S4P matrix, which is added
to the CST, and the overall system shown in Figure 10 (a)
is evaluated in terms of S-parameters and the RHCP/LHCP
isolation. Afterwards, the OMT and Polarizer are evaluated

FIGURE 12. The overall radiation patterns, (a) Port 1 at 19.5 GHz,
(b) Port 1 at 29.5 GHz, (c) Port 2 at 19.5 GHz, (d) Port 2 at 29.5 GHz.

FIGURE 13. Thermal and tolerance analysis effects, (a) thermal response
on the polarizer, and (b) effects on axial ratio.

by adding the corrugated horn antenna to the simulation
environment to discuss the radiation patterns. The matching
level for the whole system is around 25 dB with an isolation
of 28 dB. Moreover, the response for the OMT with the
polarizer is showing an insertion loss is around 0.45 dB, with
an RHCP/LHCP isolation of approximately 25 dB, as clearly
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indicated in Figure 10 (d). Thus, by calculating the axial ratio
using the following relation,

AR|dB = 20 log
(
1 + 10

XP
20

1 − 10
XP
20

)
(3)

The corresponding axial ratio value is around 0.95 dB as
indicated in Figure 11 which is comparable to the axial ratio
from the antenna. The radiation pattern for the system is
indicated in Figure 12, where the first port is responsible
for right-hand transmission. The radiation pattern is showing
a good LHCP/RHCP isolation for both ports at different
frequency points. Moreover, the gain of the system is at the
level of 17 dBi, increasing gradually to 20 dBi at the end of
the band.

A. THERMAL AND TOLERANCE ANALYSIS
In this section, we are performing a thermal and tolerance
analysis for the ferrite section. This analysis gives an intuition
of the effect of the parameters on the circular polarization
clarity. The thermal analysis is performed using CST
Microwave Studio after defining the ferrite material thermal
properties, and defining the ambient temperature to be 20◦C.
Moreover, the peak power is chosen to be around 10 kW,
with an average power of 500 W. The resultant analysis
shows a small deviation in the temperature of about 10◦C
as indicated in Figure 13(a). This increase in temperature
affects the ferrite dimensions to be 0.001 inch. Thus,
a tolerance analysis by 0.001 inch for all ferrite dimensions
is applied. Moreover, the magnetization properties Ms & Ho
with the electric permittivity are discussed as well. The
effects of these parameters on the axial ratio are shown in
Figure 13(b). As indicated in the curves, the worst case
scenario is shown from the height of the ferrite Hf , however,
the other parameters are affecting the axial ratio but within an
acceptable range.

B. SYSTEM EVALUATION SECTION AND FUTURE WORKS
Different configurations are summarized in Figure 1. Septum
OMT-based systems usually struggle with poor axial ratio
performance and have limited bandwidth. Most designs are
restricted to about 16% fractional bandwidth [32]. While
some methods extend the bandwidth beyond 35%, they often
use triangular common ports. These ports are hard to integrate
with conventional conical or pyramidal horn antennas [31].
Moreover, some recent designs are proposing a waveguide
phase array with a microstrip feeding network [41]. This
design bandwidth ratio is good for both operating bands.
However, the design response in terms of axial ratio is very
high, which is around 2 dB to 2.5 dB. Another design is using
a coaxial line [42] to propose a CP system. This design is a
dual-band system that achieves a good bandwidth ratio, but
lacks in getting a deep matching level, and the axial ratio
presented in the paper is in the range of 2 dB.

The second category of CP systems relies on directional
couplers and faces a different problem: bandwidth. In these

designs, the port isolation is typically around 17 dB.However,
they can still achieve a good axial ratio across the operating
band [29].

A third approach uses polarizer-based CP systems [28].
In this setup, corrugated irises are added to a circular
waveguide. When paired with an OMT, this configuration
achieves an overall matching level of approximately 19.5 dB
and a near-ideal axial ratio; however, its bandwidth remains
limited to around 37%.

This paper introduces a new method for evaluating
components in satellite feeding structures. It emphasizes the
importance of AI-assisted analysis in today’s RF design. This
helps designers create circularly polarized systems that meet
specific performance needs. Machine learning techniques,
such as decision trees, have shown promising outcomes in
the parametric modeling of microwave components [43],
[44], [45], [46], [47]. Furthermore, AI techniques allow for
a clearer position of this work within the current landscape
of optimization-focused and antenna feed designs. A broader
quantitative comparison with recent AI or optimization-
enhanced CP systems used in LEO satellite applications
would strengthen the novelty of this approach [48], [49].

VIII. CONCLUSION
This paper presents the design and evaluation of a novel CP
system that integrates a compact OMTwith a ferrite polarizer
and a courrgated horn antenna for satellite communication
applications. The OMT we propose offers low insertion
loss, high return loss, and smaller dimensions, solving key
problems found in traditional twofold OMTs, which are
often too long and hard to integrate in MIMO satellite
systems. A comparison with septum OMTs, coupler-based
CP systems, and polarizer-based methods shows the benefits
of our design. The ferrite polarizer uses segmented slabs with
matching posts, ensuring a flat phase response and thermal
stability. This gives reliable performance in space. The OMT
is fabricated andmeasured, showing good agreement with the
simulated response. TheOMTmeasurements are used in CST
to evaluate the proposed polarizer with the antenna. In the
band of 19.5-29.5 GHz, the overall system achieves a good
balance between bandwidth, axial ratio, isolation, and ease
of integration.
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