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Abstract: This paper proposes a novel wideband circularly polarized L/S feedssystem for
portable satellite communications. The feed system integrates a ‘multi-stage septum
polarizer, a sloped waveguide transition, and an axial choke,conical horn to ensure
uniform reflector illumination of a 3-meter reflector antepna-“Unlike existingsSeptum-
based feed designs, the proposed structure achievesfan ultra-wide 47% fractional
bandwidth (1.6-2.6 GHz) with an axial ratio below 2 dB. It is’explicitly optimized for use
as a reflector feed rather than as a standalone antenna. A foldable multi-piece strut
mechanism is introduced to enhance portability and facilitate” field deployment. In
addition, a convex plate at the reflector vertex'is employed to reduce feed blockage and
improve gain, particularly at highersfrequencies. Simulation and measurement results are
compared, demonstrating superior-performance ofithe proposed antenna to existing
solutions, including high isolation (>15 dB) between ports and sidelobe levels better than
26 dB. The combinatioh ofwideband eircular polarization, reflector-level optimization,
and mechanical portability distinguishes this work from prior septum-horn and portable
reflector-antenna solutions.
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1 Introduction

n recent years, satellite communication systems have

been® increasingly“used for various applications,
including broadcasting, telecommunications, and remote
sensing. Satellite communications have revolutionized
connecting and sharing information over vast distances
[1]. The ability“to transmit data wirelessly over long
distances has made satellite communications an essential
tool in our interconnected world. This growing demand
has intensified the” need for portable ground station
antennas capable of operating across multiple frequency
bands while maintaining high performance in challenging
environments [2].

Reflector antennas are the dominant configuration for
most of the satellite ground stations [3]. This type of
antenna is of interest because of its high gain and

Iranian Journal of Electrical & Electronic Engineering,

Paper first received and accepted.

* The authors are with the Department of Electrical Engineering
Shahid Rajaee Teacher Training University, Tehran, Iran.

directional characteristics. Different types of reflector
antennas, such as Cassegrain antennas [4], Gregorian
antennas [5], offset parabolic antennas [6], hat-feeds [7],
[8], and self-supported feeds [9], are widely proposed in
the literature for satellite communication.

Among these configurations, prime focus reflector
antennas are particularly well-suited for portable
applications because of their simple feed alignment and
high efficiency [10]-[14]. The performance of this
antenna depends on the feed antenna design, which must
provide uniform illumination of the reflector while
maintaining excellent polarization purity across the
operating band. Traditional feed solutions often struggle
to simultaneously meet the requirements for wide
bandwidth and compact size.
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In satellite communication, circular polarization (CP) is
highly advantageous due to its ability to mitigate signal
degradation effects caused by multipath propagation and
atmospheric interference. Circular polarization maintains
consistent signal integrity regardless of the orientation of
the receiving antenna. This characteristic is particularly
beneficial in dynamic environments where the satellite's
position may vary due to orbital motion or when the
ground station is portable [15]-[18].

A review and comparison of the different designs of
circularly polarized (CP) antennas is presented in [15]. In
[17], a broadband circularly polarized C-shaped slot
antenna for L/S-band applications was designed.
Although the authors also created a 2x2 array with
sequential rotation feeding, which demonstrated
improved gain (13.4 dBic), this gain is lower than the
requirement of most satellite communication systems. In
[18], a wideband dual-circularly polarized inverted quad-
ridged elliptical waveguide horn antenna that achieves a
66.7% bandwidth (4-8 GHz) was designed. Although
dual-polarized designs such as the quad-ridged horn in
[18] report a wider fractional bandwidth of 66.7%, they
rely on asymmetric elliptical apertures that produce
elliptical radiation patterns. These non-rotational profiles
cause severe edge-spillover and highly non-uniform
illumination when applied to circular prime-focus'dishes.
The feed proposed in this work deliberately gptimizes the
fractional bandwidth to 47% while strictly maintaining @
rotationally symmetric hybrid HE;{ mode through
integrated axial chokes. This specific boundary centrol
ensures uniform reflector illumination and ‘preserves a
system aperture efficiency above 60% acress hthe
operating frequency band.

Septum polarizers have emerged as a promigsing
solution for circular polarization generation in compact
feed systems [19]-[30]. 4These idevices integrate the
polarization conversion [function directly within the
waveguidesstructure/ eliminating “the waeed for bulky
externaldorthomode/transducers. The jseptum polarizer's
inherent  broadband characteristics ‘make it especially
attractive for wideband applications. When combined
with properly<designed horn antennas, these polarizers
can achieve excellent,circular polarization performance
while maintaining“a compact form factor suitable for
portable systems.

Recent advances in septum polarizer design have
demonstrated their effectiveness in various frequency
bands. In [24], a 3D-printed circularly polarized horn
antenna with an integrated dielectric septum was
designed. This antenna has only 16.7% axial ratio (AR)
bandwidth (13.72-16.22 GHz) and 16.44 dBi peak gain at
15 GHz. Another Wideband Dual-Circular-Polarization
septum Horn was proposed in [25]. The fabricated
antenna shows 21% relative bandwidth with an axial ratio
less than 5.8 dB. An X-Band septum horn antenna with a

metamaterial lens, which operates over a frequency range
of 7-9 GHz with less than 25% relative bandwidth, was
proposed in [27].

Despite significant progress in circularly polarized feed
antennas, most existing L/S-band feed systems suffer
from limited axial-ratio bandwidth, are primarily
designed as standalone antennas rather than reflector
feeds, and lack mechanical structures suitable for portable
ground-station deployment. Furthermore, the combined
electrical and mechanical integration of wideband septum
feeds with reflector-level performange enhancement has
not been sufficiently addressed ingrior works, motivating
the proposed design.

This paper introduces awideband circularly/polarized
feed system for L/S-band satellite communi€ations that
addresses these challenges threugh innovative design
approaches. The feedysystem “integrates a multi-stage
septum polarizer, a sloped waveguide transition, and an
axial chokeconicalhorn to,illuminate a 3-meter reflector
antenna. sThe feed hogn design incorporates carefully
engineered corrugation to improve aperture efficiency,
while the multi-stage séptum polarizer provides wideband
circular polarizatien'with minimal axial ratio variation.

(b)

Fig. 1. The configuration of the proposed L/S Septum feed
reflector antenna for portable satellite communication, (a)
antenna at the service, (b) the folded antenna for transporting.

Through detailed simulation and experimental
validation, we demonstrate that the proposed design
achieves superior performance compared to existing
solutions. The antenna maintains an axial ratio better than
2 dB across the 1.6 to 2.6 GHz frequency range (a 47%
fractional bandwidth) while exhibiting excellent
impedance matching and radiation characteristics. The
parabolic reflector antenna has efficiency exceeding 60%

2 Iranian Journal of Electrical & Electronic Engineering, Vol. XX, No. X, December YYYY



and sidelobe levels better than 26 dB. We have also
proposed multi-piece struts to hold the feed at the focal
point and fold it up for transportation, making the antenna
portable.

The remainder of this paper is organized as follows:
Section 2 describes the antenna design methodology in
detail, including the corrugated horn and septum polarizer
optimization process. Section 3 presents the simulation
and measurement results, comparing the antenna's
performance with theoretical predictions and existing
designs. Finally, Section 4 summarizes the key findings
and discusses potential applications of the proposed
design.

2 Antenna Design

The configuration of the proposed L/S Septum feed
reflector antenna for portable satellite communication is
shown in Fig. 1. The proposed antenna consists of a 3-
meter reflector, a corrugated conical feed horn, a septum
waveguide polarizer, and multi-piece struts. The antenna
design is such that during transportation, the multi-piece
strut mechanism folds, allowing the feed assembly to be
stowed against the reflector surface, as shown in Fig. 1
(b). The foldable tripod mechanism enables field-portable
deployment. The design specifications of the proosed
antenna are given in Table 1. Next, we will e
design of each of the antenna sub-sections.

Table 1. The design Specification of the p ed dual-bal

dual-polarized reflector a

Parameter Value
Antenna Type Portable pr;r;]; ;(;(;us reflector /
L/S band
Frequency ,

. 1600-2300MHz
Reflector Diameter 3 meters
Required Axial Ra“ ‘yB
32dB @ L band,
34 dB@ S band
ual polarization
RHCP and LHCP

<-10dB

Antenna Gain

Ante&tlon

2.1 Waveguide septum Polarizer

The configuration of the antenna feed is shown in Fig.
2. As can be seen, the feed has a dual WR510 waveguide
port attached to a septum polarizer. Unlike conventional
septum polarizers, we eliminated the coaxial adapters in
this design and placed two waveguide slots on both sides
of the septum. The dimensions of these slots were chosen
for the best bandwidth. We then used a pyramidal
transition to bring the optimal slot dimensions to the
WR510 adapter. Such a design will significantly improve

the septum polarized bandwidth and create circular
polarization over a wide frequency range.

The septum polarizer can be modeled as an ideal
lossless component. If we consider the output port of the
polarizer at the antenna side to be two separate ports 3 and
4 (for two different modes), and the input port of the
polarizer as ports 1 and 2 (WR510 side), the S-parameter
of this structure should be as follows [31] :

)

458.27 mm

 WR 510, Port1

ww 95°0g€

WR 510, Port2

Fig. 2/The broadband Septum Polarizer with the conical
corrugated feed horn antenna.

Fig. 3. Design parameters of the proposed Septum Polarizer,
(a) side view, (b) top view.

Based on this equation, the ideal septum polarizer
should exhibit zero reflection at Ports 1 and 2 and perfect
isolation between them while maintaining RHCP
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radiation (with phase-shifted modes) for Port 1 and LHCP
for Port 2.

This work presents a septum polarizer of 5 steps. as
shown in Fig. 2, the dimensions of which are initially
selected based on theoretical guidelines derived from [32]
and subsequently fine-tuned through parametric
optimization available in CST Studio Suite®. To meet the
target axial ratio (AR) of less than 3 dB for the final
antenna system, the optimization goals for the septum and
feed subsystems are set more stringently.

Key geometric parameters (segment lengths, widths,
and thicknesses, as illustrated in Fig. 3) are optimized
using a genetic algorithm (GA) due to the high
dimensionality of the design space. The GA employed a
population size of 64, a maximum of 40 iterations, a
crossover rate of 70%, and a mutation rate of 10%.
Tournament selection with a tournament size of 20% was
used to balance exploration and exploitation. The GA
fitness function was defined over the 1.6-2.6 GHz band as
a weighted sum of the input reflection coefficient, and
boresight axial ratio, with increased emphasis on
polarization performance. The objective function is
expressed as:

F= Z(Wul Su(F)l w1 Sy ()1 +WARAR(f)) @)

feF
Where F <[1.6,2.6] GHz denotes the set of sampled

frequency points.w, W ,and W, are“set to 1, while

11!
W,, =2to assign higher priority to™ axial-ratio

minimization during the optimization process. This
formulation ensured broadband circular polarization
performance  while  preserving good  matching
characteristics.

The final obtained paraméters are shown in Table 2.

Table 2. Optimpized septum polarizer parameters

Param. [ Value Param. | Valde Param. Value

Ha? 98.9 Lsl 23.83 Hsl 55.32
Wa 98.9 Ls2 41.75 Hs2 38.24
Li 29.79 Ls3 51.61 Hs3 17.69

TH 13.76 Ls4 63.68 Hs4 5
2Values are in millimeters

Table 3. Optimized parameters for conical horn feed

Param. Value Param. Value

Wd? 80.057 Wr1 5.37

Ws 19.51 Wr2 4.37
Ds1 35.466 Wr3 3.87
Ds:5) 34.53 Wr4 3.37
7] 24.98 Wrs 3.37

@Values are in millimeters

2.2 Axial Choke Conical Horn Feed

An Axial Choke Conical Horn antenna is used to
illuminate the reflector surface uniformly. The axial
choke conical horn can illuminate _thexreflector surface
more uniformly due to the creation of the HE1; hybrid
mode at the antenna aperture [33], which increases the
overall efficiency of the reflector antenna. \The feed
antenna parameters aregSelected so the feed pattern
illuminates the reflecter with a 12 dB edgestaper.

The parameters of ythefproposed axial choke horn
antenna are selected based on the procedure presented in
[33]. As shewn inpFig. 4, the miost important antenna
parameters are Waveguide Diameter (Wd), Flare Angle
(0), Sloth Width (Ws), Slot Depths (Ds1.4), and Ridge
Widths (er;s).

In this antenna, while a wider flare angle can provide
higher beam gain due to increased aperture size, a proper
decrease in flare angle and beam width can ensure
minimum _spill-over from reflector edges. The feed
parameters alone are optimized for maximum efficiency
and the lowest sidelobe, and the results of this
optimization are given in Table 3.

2.3 Parabolic Reflector

The designed feed antenna is placed in front of a 3-
meter prime focus reflector, as shown in Fig. 1. The
designed reflector is made of carbon-coated fiberglass.
Such a structure will create a very low weight. The phase
center of the designed feed is located at the reflector's
focal point with the help of a multi-piece tripod structure.
The antenna is designed so that the holder is folded during
transportation and the feed is placed on the reflector. Also,
the two sides of the reflector structure are considered to
be magnetically detachable so that the dimensions of the
reflector reach about 2.4 meters during transportation.
This mechanism is shown in Fig. 5.

Ds1 Ds2 Ds3 Ds4
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Fig. 4. Design parameters of the proposed Axial Choke
Conical Horn Feed

Prime focus reflectors are very suitable structures in
terms of the low side lobe area because they illuminate
the reflector surface completely uniformly in all
directions. However, prime-focus antennas inherently
suffer from feed blockage, which reduces gain and
aperture efficiency. A convex plate is incorporated at the
reflector vertex to redirect blocked rays. According to [8],
the introduction of a shaped plate near the reflector vertex
can mitigate undesired field interactions, such as multiple
reflections, in reflector-fed antenna systems. Motivated
by this concept, a convex plate is integrated in the
proposed design to improve the electromagnetic behavior
of the reflector system. In the proposed design, as shown
in Fig. 5, the convex plate redirects a portion of the feed
radiation that would otherwise be blocked. This effect
becomes more pronounced at higher frequencies, where
the feed radiation is more directive and blockage effects
are more severe.

Table 4 summarized the main reflector parameters,
including the convex plate. The complete design and
optimization workflow, including requirement definition,
initial geometry synthesis, and GA-assisted refinement of
septum and horn parameters, is summarized in Table 5.

Table 4. Reflector parameters

(b)

Fig. 6. Fabricated prototype of the proposedifeed antenna with
two WR510 adapters; (a) side yiew, (b) top view.

Table 5. Design procedure of.the L/S-band reflectar antenna

Inputs  Reflector Geometry parameters from Table 4.

Step1:  Reflector-driven horn synthesis

Build the prime-focus reflector model and extract the rim
11 subtended angle from the geometry using the feed reference
point. Rim angle ~ 47° (geometry).

Define the horn radiation requirement such that the field level

e at the rim angle is approximately —12 dB.

Design the horn antenna with ~ —12dB taper @ 47°rim

Step2: angle

Initialize horn flare angle, length, aperture, choke depth, and
2.1 corrugation parameters using standard corrugated horn

Param. Value Param. Value guidelines [33].
Reflector Optimize the standalone horn to achieve stable radiation
Radius 3000mm Reflector F/D 0.45 2.2 patterns and acceptable impedance matching over the
operating band.
Cone Height 78mm Cone Radius 320

2Values are in millimeters

Fig. 5. Adding a convex plate at the vertex of the reflector
antenna.

Integrate the horn with the reflector and refine horn
23 parameters to satisfy taper, gain stability, and sidelobe
requirements.

Step3:  Septum polarizer design and optimization

Model the septum as a three-port structure with the circular

il input as Port 3 and rectangular outputs as Ports 1 and 2.

Initialize septum step dimensions using standard stepped-

oz septum design guidelines.

Optimize septum geometry to achieve good matching at the
33 circular input, |S3,| & —3dB power split, adequate isolation,
and axial ratio performance.

Step4: Integrated feed verification

Integrate the optimized septum with the horn and evaluate the

wull structure as a two-port feed.

Verify impedance matching, axial ratio, and radiation pattern

“2 stability of the integrated feed.

Step5 Full system validation

Integrate the feed with the reflector and simulate system-level

5.1
performance.

5.2 Confirm compliance with the requirement table.
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Fabricate the feed and validate simulated results through

58
measurements.

Outputs  Final optimized geometry based on the Goal of Table 1.

3 Simulations and Measurements

This section discusses the simulation results of each
component. All electromagnetic simulations were
performed in CST Studio Suite using Frequency Solver
(for septum-feed structure) and Integral Equation Solver
(for reflector-integrated structure). Waveguide ports were
assigned at the inputs of the septum to excite the
fundamental mode, and open (add space) boundary
conditions were applied around the horn aperture to
emulate free-space radiation. An adaptive mesh
refinement process is applied to the frequency solver
simulations, with additional refinements around the
septum steps, the waveguide transitions and the horn
aperture to ensure convergence of S-parameters and axial-
ratio predictions across the L/S band.

dB

= = = S11, Simulations

S11, Measurements
= = =S 22 Simulations
S 22, Measurements

35}

40}

a5

-50

1.7 1.8 1.9 2 2.1 2.2 23
frequency, GHz

Fig. 7. The simulated and measuredS-parameter of the
proposed septum horn feed antenna.

T T T
S 21, Simulations
= = 521, Measurements

S-parameter (dB)
5 \

=251

-30

v | | ‘ | ‘

1.7 1.8 1.9 2 21 22 23
frequency, GHz

Fig. 8. The simulated and measured S, (lsolation) of the

proposed septum horn feed antenna.

A prototype of the proposed septum feed horn antenna
was fabricated as shown in Fig. 6. The S-parameter ( S

1!
S,,) of this antenna is measured and compared with the
simulation results, as shown in Fig. 7 and Fig. 8. Fig. 7
compares the simulation results of S and S, at the

antenna ports with the measurement results. As
demonstrated in both the measurement and simulation
results, the antenna has a return loss better than 10 dB in
the range of 1.6 to 2.3 GHz. In this figuge in the simulation

result, the S, and S, parameters—are completely

consistent, which is due to the ideality andiSymmetry of
the structure, but in the measurément result, ja slight
deviation between these twie, parameters is observed.

The RHCP and LHCP radiation patterns of the feed
antenna are shown in Fig..9¢This figure plots the RHCP
and LHCP patterns for:both antenna ports at frequencies
of 1.65, 2, and2:3'GHz. As can beseen, the RHCP pattern
dominatesf'in the first portjfwhile the LHCP pattern
dominates ing#the second port. The patterns also
demonstrate” uniform/ reflector illumination without
additional sidelobesgWwhich is desirable for improving the
overall efficiency of the reflector antenna. Additionally,
the gap between the RHCP and LHCP patterns exceeds
15 dB at all frequencies, indicating proper performance of
the'eireulapolarization generated in each port.
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Fig. 9. RHCP and radiation patterns of the proposed antenna at
(a) 1.65GHz, (b) 2.0 GHz, and (c) 2.3 GHz. The plots show the
principal E-plane cut (¢ = 0°), with gain expressed in dBi and
angle in degrees.

In the nextstep, the antenna is positioned.at the focus of
the 3-metér parabolic reflector, and“its performance is
evaluatéd in, this configuration. It should be mentioned
that“all of theyresults of this part”are simulation-based
results. Due to the,lack of a suitable outdoor or compact-
range measurement, facility” for a 3-meter reflector,
complete system measurements (feed + reflector) could
not be performed. The simulated feed return loss in front
of the 3-meter reflector is plotted. As demonstrated in Fig.
10, integration of the reflector structure does not
introduce degradation of the return losses in Port 1 and
Port 2, since the return loss in the range of 1.6 GHz to 2
GHz for both ports is lower than 10 dB.

The axial ratio in the presence of the reflector and at the
location of the maximum antenna radiation (antenna
boresight) is shown in Fig. 11. It can be seen that the axial
ratio is also less than 3 dB in the range of 1.6 to 2.65 GHz.
In other words, the antenna provides a circular-

polarization bandwidth greater than 47% across the L and
S bands.

0

S-parameter (dB)

1.6 1.8 2 22 24 26
Frequency, GHz

Fig. 10. The S-parameter,of.th€ proposed feed antenna in front
of a 3-meter parabolic reflector.

4 : :
—— AXial Ratio, Pori1
— == Axial Ratio, Port2
el
z
o
=
@ 2t
o
°
4
< 1t
0

1.6 1.8 2 22 2.4 26
Frequency, GHz

Fig. 11. The Axial Ratio of the proposed feed antenna in front
of a 3-meter parabolic reflector.

The radiation pattern of the complete reflector antenna
at 1.65 GHz, 2GHz, and 2.3 GHz is shown in Fig. 12. As
can be seen, the antenna has a stable radiation pattern with
very low sidelobe at all of the mentioned frequencies. The
antenna realized gain at the three frequencies of 1.65, 2,
and 2.3 GHz is 32, 33.6, and 34.8 dB, respectively. This
is equivalent to an aperture efficiency of about 60% in all
three frequencies. Also, the antenna sidelobe is obtained
at these three frequencies as 30 dB, 27 dB, and 26 dB,
respectively. This indicates a very low sidelobe in the
proposed design.
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Fig. 12. The radiation pattefn ofithe complete reflector antenna
at a) 1.65GHz, b) 2GHz,.c) 2.3'GHz.
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Table 6. Comparison of the proposed workwith’ similar papers.

Center Freq. oy 3-dB AR FBW - - Aperture - Reflector

Ref year (GHz) FBW/(%) %) Peak Gain (dBi) Efficiency (%) Isolation (dB) S, (dB) included
[19] 2011 L-band 39 3.9 N/A N/A >30 <25 No
[20] 2016 Lband 1 1 16.2 N/A >23 <-29 No
[21] 2009 X band 13 13 8 N/A >20 <19 No

14.9-16.4

[22] 2024 Ku band 33 16.7 Horn only N/A N/A <-15 No
[24] 2022 Ka band 17.4 6.5 N/A N/A N/A >-15 No
[30] 2022 W band 31.5 31.5 21.6 N/A >32.5 >-20 No
This work 2025 L/S 47.6 52.3 32-34.8* >60 >15 >-15 Yes

* Peak gain corresponds to thegreflector-integrated antenna over the 1.6-2.6 GHz frequency range. N/A: Not available.

For a more detailed examination, the antenna gain in the
range of 1.6 GHz to 2.6 GHz is plotted in Fig. 13. Based
on this graph, it can be said that the antenna gain has an
efficiency of better than 60% in the entire frequency
range. The plot data in Fig. 10 to Fig. 13 confirm that the
proposed reflector antenna remains viable for frequencies
1.6 to 2.6 GHz, based on an axial ratio below 3dB and
return loss better than 10dB.

Next, the effect of adding a convex plate at the vertex of
the reflector is investigated. This approach is used to
compensate for the showing as described in the previous
section. According to the plot data in Fig. 14, adding a
convex plate at the reflector center considerably improved
antenna gain at higher frequencies, while the antenna gain
at lower frequencies did not change so much.

In Table 6, a brief comparison between this work and
some recent papers about the septum horn antenna is
presented. As can be seen, the proposed structure is
capable of maintaining an axial ratio of less than 3dB in a
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47% fractional bandwidth. In this respect, it is the most
wideband structure presented so far. The designed
structure has also been used as a feed for a 3-meter
reflector antenna, and the radiation effects in the presence
of the reflector antenna have been carefully studied.

By reviewing all the results obtained in this paper, a
very wideband feed antenna has been presented to cover
the two L and S frequency bands in a compact structure
with high portability.

35.5

w
[&)]

w
w
A o

Peak Gain (dB)
&
[6)]

(o8}
w

3257

32 L : ‘ : : :
1.6 1.8 2 22 24 26
Frequency, GHz
F

g. 13. Simulated Peak Gain of the reflector antenna‘over
frequency

36 — T T T .
- (Gain, with convex-plate
"""" Gain, without convex-plate

3571

34

Peak Gain (dB)

331

32

1.6 1.8 2 2.2 2.4 2.6
Frequency, GHz

Fig. 14. Simulated Peak Gain of the reflector antenna with and
without the convex plate at the antenna vertex.

4 Conclusion

This paper presents a wideband circularly polarized
L/S-band septum horn feed antenna designed for satellite

communication applications. The proposed design
incorporates a corrugated horn antenna, a circular-to-
rectangular waveguide converter, a wideband septum
polarizer, and sloped waveguide outputs. Unlike
conventional septum horns, this design features output
ports extracted through optimal rectangular apertures
from two sidewalls of the waveguide. These apertures
connect to WR510 waveguides via sloped transition
waveguides, enabling wideband circular polarization.

The antenna feeds a 3-meter reflector in a prime focus
configuration, mounted at the focal peint,using a foldable
multi-piece tripod for enhanced portability during
transportation. To improve reflector efficiency,a convex
plate is implemented at the reflector's apex.|The final
structure achieves an axial ratio below 3 dB across 1.6-
2.6 GHz, representing a 47% fractional bandwidth
centered at 2.1 GHz.

Additionally, the reflector demonstrates efficiency
exceeding 60% with sidelobe levels better than 26 dB
throughout the LJS band. A prototype of the feed antenna
has been fabri€ated, and measurement results show good
agreementawvith simulations.

Although_the feed prototype was experimentally
characterized, the full reflector-integrated antenna could
notybe measured due to the absence of suitable test
facilities. Future work will focus on performing outdoor
or compact-range measurements of the complete system
and exploring further optimization of the feed geometry
to improve bandwidth, reduce mass, and simplify
fabrication.
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