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ABSTRACT This paper presents an effective design of an array of coupling slots with reflection-canceling
walls for uniform excitation of a parallel-plate slot array antenna panel. The coupling slot array is analyzed
by Galerkin’s method of moments (MoM) for the fast design by simplifying to use only uniform current on
the reflection-canceling walls. It takes only 20 seconds to analyze an array of 14 coupling slots by MoM by
a laptop PC having a 16-core Intel Core i7 CPU with 2.60GHz base frequency and 16 GB RAM while it
takes 4 hours by HFSS. The values of parameters of each coupling slot by MoM are replaced with those by
HFSS having the equal scattering matrix components.

INDEX TERMS Planar slotted waveguide array, parallel-plate antenna, method of moments (MoM),
equivalent relationship.

I. INTRODUCTION
Nowadays, parallel-plate slot array antennas are attractive
candidates especially in centimeter- and millimeter-wave
band due to their intrinsic advantages of high gain, high
antenna radiation efficiency, low losses, compact struc-
ture, and high-power capability. These characteristics make
them suitable for various applications [1], [2], [3]. Com-
pared to the commonly used planar slotted array antenna
configuration consists of array of juxtaposed waveguides
under single-mode operation with proper feeding circuit
beneath [4], [5] or distribution networks at the same layer [6],
[7], the suppression of the inner sidewalls eliminates the
necessity of a minimum distance between radiating ele-
ments, which makes the slot array deign more flexible.
Also, it avoids the requirement of a perfect electrical contact
between the top plate consisting of radiating slots and the bot-
tom grooved feed surface, which facilitates themanufacturing
process and suitable for mass production.

General-purpose commercial software such as CST or
HFSS with high accuracy have been widely used in
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slotted array antenna design due to the drastically improve-
ment of computer performance [8], [9]. However, parallel-
plate antenna analysis needs to treat the mutual coupling
among the slots carefully and a calculation by software is time
consuming due to many unknowns. Analysis by the method
of moments (MoM) requires much less unknowns and turns
out to be advantageous for a large-scale array fast design [10],
[11], [12]. Usually, the dyadicGreen’s function needed for the
MoM procedure could be obtained in a closed form benefit
from the regular shape of the splitting segments [13], [14],
[15], which also increases the calculation speed.

In this paper, the feeder waveguide for a parallel-plate
antenna with reflection-canceling inductive walls inside is
designed by MoM. A similar antenna configuration with
circular polarization and end-feed scheme is proposed in [16].
The feeding network is designed by HFSS and the in-phase
condition is guaranteed by an iterative algorithm. However,
the internal mutual coupling among elements inside the feed-
ing waveguide is not taken into account and this could be
resolved by fast MoM design in this work.

The rest of the paper is organized in the following five
sections. In Section II, a review of previous research on rapid
analysis of the waveguide antenna by MoM is given, and the
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innovation of the present work is highlighted. In Section III,
the proposed antenna structure is illustrated, and its opera-
tion principle is explained. In Section IV, a comprehensive
description of the design procedure of the feeding element
array by fast MoM is given. Afterward, the manufactured
antenna prototype is measured, and the results are discussed
in Section V. Finally, a conclusion is provided in Section VI.

II. SURVEY ON PREVIOUS WORK AND INNOVATION OF
THE PRESENT WORK
Plenty ofwork has been focusing on employingMoM for ana-
lyzing the waveguide slot array antenna to execute a rapid and
efficient computation, either with a series-feed scheme [11],
[17], [18] or a corporate-feed scheme [19], [20]. For instance,
the CPU times are decreased to 50% in [11]. In [20], the radi-
ating slot subarray is fast optimized by combining the MoM
and the genetic algorithm, which shows excellent efficiency.

The MoM calculation for parallel-plate antennas usually
make simplified assumptions which causes inaccuracy results
especially when mutual coupling is strong. These assump-
tions are made in both the slot region [17], [21] and in the
waveguide region for perturbation elements [22] or mul-
tilayer structure [23]. In [22], the structure consists of a
radiating slot and a reflection-canceling post allocated in the
waveguide is studied by MoM with simple current approx-
imation on the post surface and checked by measurements.
However, the discrepancy becomes non-negligible when the
mutual coupling between the post and the slot is strong,
which is common in slot array antenna designs. One way
to guarantee accuracy is by applying more accurate models
and analysis methods. For example, the round-edged effect of
the slot is included by a hybrid FEM/MoM method in [24],
while the rectangular slot with simple sinusoidal slot aperture
field distribution is assumed in conventional MoM. However,
complicated analysis would cause a rapid increase in the com-
putation time and not suitable especially for the parameter
optimization. Another choice is to introduce the equivalent
parameters in the conventional MoM for compensating the
inaccurate assumptions. In [25], the equivalent length for a
rectangular slot is proposed for including the round-ended
effect. In [23], a simplified double layer MoM analysis model
with equivalent permittivity is applied for a RLSA design
instead of the time-consuming full four-layer analysis. This
method balances the calculation speed and accuracy and suit-
able for a fast design.

The above researchers deal with equivalent parameters
in each region independently. However, this is not enough
for the feeding structure design in this paper where several
inaccurate assumptions are made for elements in different
regions, and multiple equivalent parameters are needed for
the analysis. All the equivalent parameters influence each
other due to the mutual coupling and should be treated as
a complete unit. As an innovation in this paper, a design
parameter relationship between the HFSS and MoM mod-
els is introduced, which includes all the effects caused by

inaccurate simplified approximations in MoM calculation
simultaneously, and thus guarantee the calculation accuracy.

III. ANTENNA CONFIGURATION
The structure of the proposed antenna is illustrated in Fig. 1.
The design frequency is f0 = 9.65GHz. The antenna is com-
posed of feeding part and radiating part. The feeding part
consists of an antenna input, a τ junction, a waveguide feeder
and coupling slots. The antenna input and the waveguide
feeder are standard WR90 aluminum rectangular waveguide
feeders with a wall thickness of 1mm. 2N coupling slots is
located on the waveguide feeder to excite the radiating part,
where N = 15. The radiating part is composed of parallel
plates and radiation slot pairs. The parallel plates are filled
by Nomex honeycomb core with peripheries shorted by alu-
minum frame. The radiating slot pairs for linear polarization
are arrayed on the upper parallel plate.

FIGURE 1. Antenna configuration, (a) top view, (b) layered structure.

A TE10-mode from the antenna input travels in the
-x direction. After it arrives the τ junction, the power is
equally divided and propagates in both the +x and –x direc-
tions. The wave couples with the parallel plates through N
inclined coupling slots on both sides of the τ junction and
arranged along the center of the waveguide. Adjacent cou-
pling slots are placed with opposite orientation and a spacing
of approximately half guidedwavelength λg/2 in order to feed
the parallel plates in phase with uniform amplitude, where
λg = 42.4mm denotes the guided wavelength in the feeder
waveguide at f0. Inductive walls are added for canceling the
reflection. The coupled waves then propagate in both the +y
and –y directions within parallel plates and radiate through
radiating slot pairs. Two dielectric materials with 4.9mm
thickness and relative permittivity εrh = 3.6 are placed at
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FIGURE 2. Analysis model of the waveguide feeder slot array, (a) top
view, (b) side view.

edges of the parallel plates in order to increase aperture
efficiency [26].

IV. DESIGN OF REGULAR ELEMENT ARRAY
In this section, coupling slots of a waveguide feeder in the
9.65GHz band is designed. The design model of the waveg-
uide feeder slot array with (N -1) coupling slots is illustrated
in Fig. 2 and the slot number n is counted from the shorted
end. Parallel plates are modeled by waveguide array with
periodic boundary condition (PBC) side walls for simplifica-
tion. Coupling slot with width 2mm and inductive walls with
the width 1mm are applied in the model. Only half part of
the structure is shown due to the symmetry. The design aims
to achieve minimum reflection in the waveguide and uniform
field distribution in the parallel plate region. The coupling
factor of the nth slot is required to be 1/n for exciting the
parallel plate region uniformly. A design procedure of the
coupling slots for the feeder network is given as follows.

A brief design process flowchart is given in Fig. 3. The
design can be divided into two steps: (1) An initial design
of individual coupling slots; (2) A further iterative optimiza-
tion by the high-speed MoM analysis for the element array
which includes the mutual coupling effect. The simplified
assumptions employed in the MoM analysis would cause
inaccuracies. Hence in step (1), various parameter equivalent
relationship between the MoM and HFSS element models is
found for the compensating. In step (2), the MoM designed
parameters will be translated to the corresponding HFSS
equivalent parameters as the actual fabrication parameters.

The following section would be divided into three parts.
Part A is devoted to the basic principle of the MoM analysis

of the slot array. Part B shows the individual slot design
and explains the parameter equivalent relationship in detail.
Some calculation results of the representative slots are given.
Finally, the procedure of the element array design through
iterative optimization is given in Part C.

FIGURE 3. Design procedure flow chart for the feeder network.

FIGURE 4. MoM analysis model for the coupling slot, (a) top view,
(b) side view.

A. MOM ANALYSIS OF REGULAR ELEMENT ARRAY
Both the top and the side views of the MoM analysis model
for a single coupling slot cut on feeder waveguide are
shown in Fig. 4. External mutual coupling effect among the
uniformly-excited coupling slots in the parallel plates region
is included by introducing PBC in the side walls. Port 1 and
Port 4 represent feeder input and output, respectively. Port 2
and Port 3 are outputs in parallel plate region.

Based on the field equivalence principle, both the bottom
aperture S1 and top aperture S2 of coupling slots are replaced
by unknown magnetic currents M1 and M2 backed with
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perfect electric conducting sheet, while the inductive wall
is replaced by unknown electric current along its surface.
The magnetic current is expanded by P basis functions with
sinusoidal distribution along the slot length, and the electric
current is simplified by sets of M unknown uniform line
currents Jq (q = 1∼M ) with only the z component, as shown
follows,

Mk =

P∑
j=1

Vkjmkj = û
P∑
j=1

Vkj sin{
jπ
l
(u+

l
2
)} (k = 1, 2)

Jq = Iqjq = ẑIq (q = 1 ∼ M ) (1)

where l represents the slot length, Vkj are complex weighting
coefficients for mkj on Sk , and Iq are complex amplitude
for Jq. The overall structure is divided to three canoni-
cal regions as shown in Fig. 4(b): waveguide feeder (an
infinitely-long waveguide feeder) as Region I, coupling slot
(a rectangular cavity) as Region II, and parallel plates region
(a PBC waveguide) as Region III. Next, by imposing bound-
ary conditions, i.e., the continuity of tangential magnetic field
on the slot apertures (S1 and S2) as well as zero tangential
electric field along the wall surface (Sw), coupled integral
equations with respect to M1, M2 and Jq (q = 1 ∼ M ) are
derived. Then the application of Galerkin’s MoM reduces
integral equations to a system of linear equations for Vkj
(k = 1, 2) and Iq, [Z (I)

pq ] [M (I)
pj ] [0]

[N (I)
iq ] [Y

11(I)
ij ] + [Y 11(II)

ij ] −[Y 12(II)
ij ]

[0] −[Y 21(II)
ij ] [Y 22(I)

ij ] + [Y 22(III)
ij ]


·

 [Iq]
[V1j]
[V2j]

 =

 −[eq]
−[ij]
[0]

 (2)

The reactions in (2) are expressed as,

Z (1)
pq =

∫
Sw
dSojp (ro)

∫
Sw
dSsG

(1)
ee (ro, rs) · jq (rs)

M (1)
pj =

∫
Sw
dSojp (ro)

∫
S1
dSsG

(1)
em (ro, rs) · mj (rs)

N (1)
iq =

∫
S1
dSom1i (ro)

∫
Sw
dSsG

(1)
me (ro, rs) · jq (rs)

Y ab(r)ij =

∫
Sa
dSomai (ro)

∫
Sb
dSsG

(r)
mm (ro, rs) · mbj (rs) (3)

where G ’ s represent the dyadic Green’s functions are
referred to as follows,
G

(1)
ee (ro, rs): the electric field at ro produced by a unit

dyadic electric current source at rs in Region I;
G

(I)
em (ro, rs): the electric field at ro produced by a unit

dyadic magnetic current source at rs in Region I;
G

(1)
me (ro, rs): the magnetic field at ro produced by a unit

dyadic electric current source at rs in Region I;
G

(r)
mm (ro, rs): the magnetic field at ro produced by a unit

dyadic magnetic current source at rs in Region r(r = I, II
or III);

eq is the moment of one unit line electric current with the
electric field of incident wave, and ij is the moment of one
basis function of the magnetic current with the magnetic field
of incident wave. In (3), both a and b take 1 or 2. i, j= 1, . . .P
represent the number of basis functions of magnetic currents
on slot, while p, q = 1, 2, . . . , M represent the number
of line currents on inductive walls. Reflection and coupling
characterized by scatteringmatrix can then be obtained easily.
Only one basis function is utilized (P = 1) in the calculation
for reducing the computation time.

FIGURE 5. Definition of parameters in models for an individual slot,
(a) equivalent parameter in HFSS model, (b) design parameter in MoM
model.

B. INDIVIDUAL REGULAR COUPLING SLOT DESIGN AND
EQUIVALENT RELATIONSHIP
The n = 2∼ N -1 (N = 15) slot is called as a regular coupling
element. Each element is initially designed by Fig. 4 with
MoM described in Part A to control coupling and to suppress
the reflection. The coupling is mainly affected by the slot
angle while the reflection is controlled by the wall height and
position. The reflection below -20dB is achieved for all the
slots.

It should be noticed that simplified assumptions are used
in MoM analysis to speed up the MoM analysis. This led
to a difference in calculation results between the MoM and
the actual model with the same design parameters. There are
three simplifications: edge shapes, media in parallel plate
region, current distribution on inductive wall. These sim-
plifications can be compensated by a parameter translation.
Various parameters of both the MoM and HFSS models for
an individual slot are defined in Fig. 5, where all subscripts
‘eq’ in the HFSS model stands for the introduced equivalent
parameters of the corresponding MoM parameters. The sim-
plification in the MoM analysis and the parameter equivalent
relationships are explained in detail as follows.

The first simplification is the media of the parallel plate
region. For fabrication, the honeycomb core [27] is stabilized
and bonded with the parallel plates by thin adhesive layers
made of epoxy film with relative permittivity εra = 3.08,
i.e., the honeycomb layer is sandwiched by two adhesive
sheets as a triple-layered structure in parallel plates, which
is illustrated in Fig. 6 (a). The thickness of honeycomb core
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FIGURE 6. Cross-section of the parallel plates region, (a) HFSS model
with triple layer, (b) MoM model with single layer.

and adhesive layer are represented by parameters th = 6mm
and ta = 0.09mm, respectively. If this triple layer structure
applied in MoM analysis, the unknowns and computational
complexity would be increased. However, it is possible to
model the parallel plates region as single equivalent layer
approximately due to the thickness of the adhesive layer is far
less than that of the honeycomb core, as shown in Fig. 6 (b).
It is aimed to compensate the multilayer effect in the HFSS
model by introducing an equivalent permittivity εeq in the
simplified MoM analysis. However, the aperture impedance
presented to the input waveguide is under the influence of
the permittivity in parallel plates region of the MoM model,
which would further affect the coupling. This would cause
a coupling difference between the MoM and HFSS models.
The coupling could be mainly controlled by the slot angle.
Therefore, a slot angle equivalent relationship is introduced
for compensating the coupling difference.

The second simplification is the shape of the edges for
the coupling slots and the inductive walls. In Part A, narrow
rectangular slots and inductive walls with finite thickness are
assumed in the MoM analysis for simplicity. In manufac-
turing, on the other hand, drilling process makes elements
have semicircular ends and differ from the analysis model,
which can be easily observed from Fig. 5 (a). Hence, there
is a difference of the electrical field and current distribution
near the semicircular region between the MoM and HFSS
models, which consequently causes a different resonant fre-
quency. The slot length and the wall height relationships are
introduced for this round-edged effect.

The third simplification is electric current distribution of
the inductive walls. The electric current along the wall surface
is assumed to be uniform distributed in the MoM model
while it is changed along the wall height because of the slot
coupling. Moreover, only axial component is considered for
the surface current, which is not accurate especially when
the wall closes to the coupling slot. To cope with these
current approximations in the MoM model, the wall position
relationship is applied.

The HFSS equivalent parameters for an individual slot
designed by MoM are found successively from n = 2 to
n = 14. The equivalent relationships of slot angle, slot length,
wall height and wall position are shown in Fig. 7. The trends
of the data points are expected to behave linearly and four
linear equations are used to estimate the linear behaviors,
which are given as follows

θeq = 1.00θ + 1.12 (4)

FIGURE 7. Equivalent relationship of the design parameters, (a) slot
angle, (b) slot length, (c) wall height, (d) wall position.

leq = 1.06 l − 0.37 (5)

heq = 0.99 h+ 0.61 (6)

leq = 0.95 p+ 1.35 (7)

As an example, the calculation results by both the MoM
and HFSS for the n = 2, 5, 14 slots are shown in Fig. 8.
The resonant frequencies of the two models coincides and
the coupling difference at 9.65GHz is less than 4%, which
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FIGURE 8. Calculation results of the single slot, (a) n = 2, (b) n = 5,
(c) n = 14.

shows a good consistency between two calculation methods
after introducing equivalent relationships. The laptop used for
calculation has a 16-core Intel Core i7 CPU with 2.60GHz
base frequency and 16GB RAM. The calculation time is
180 seconds by HFSS while it is 7 seconds by MoM which
is much faster. The superiority of MoM on its calculation
speed becomes important for the subsequent slot array design,
which includes massive parameters.

C. REGULAR ELEMENT ARRAY DESIGN
Individual slot design only gives an initial design. Further
slot array design by MoM is needed for including the effect
of both the external mutual coupling in parallel plates region
and the internal mutual coupling in waveguide feeder region.
The analysis model is shown in Fig. 2. The external mutual

FIGURE 9. Flow chart of the slot array design iterative algorithm.

coupling among coupling slots is included by the employing
PBC for radiating waveguide arrays. The MoM calculation
follows the identical procedure explained in Part A. The
internal mutual coupling within the feeding waveguide, i.e.,
the following reactions: (i) the reaction among electric cur-
rents along different inductive walls; (ii) the reaction among
magnetic currents along different slot apertures; (iii) the reac-
tion between electric currents and magnetic currents which
corresponding to different walls and slots, are included in the
reaction matrix of equation (2). For achieving a uniform field
distribution, coupling to each radiatingwaveguide is expected
to be 1/{2(N -1)} = 1/28 = 3.6%. To take the edge effect
of into account, the matching slot (n = 1) is designed by
HFSS [28] and the corresponding scattering parameters are
cascaded to the regular slot array MoM code (n = 2-14).
An iterative design algorithm is presented, and Fig. 9 shows

its flow chart. The slots are re-designed from n = 2 to
n = 14 for suppressing the reflection level of the slot array,
and for a uniform and in-phase excitation of parallel plates.
It is worth noting that in this step, the fast-operating speed
characteristic of MoM provides a possibility to this iterative
progress. All the re-designed parameters for the slot array are
then transformed to HFSS equivalent parameters for fabrica-
tion by using equations (4) - (7).

Fig. 10 gives the frequency characteristic of the reflec-
tion calculated by MoM and HFSS, which shows a similar
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FIGURE 10. Reflection of the slot array.

tendency and resonant frequencies. The calculation results
of coupling and transmission phase to the radiating waveg-
uides are illustrated in Fig. 11. Without loss of generality,
only the slots n = 2, 5, and 14 are given. It shows that
the iterative algorithm improves the uniformity of the exci-
tation. Among all slots, the coupling difference between
MoM calculation and simulation is less than 2%, while the
phase difference is less than 15 degrees after the iteration
process, which guarantees a uniform feeding to the paral-
lel plates. The small discrepancy between MoM and HFSS
results demonstrates the validity of the introduced equivalent
relationships. The calculation time of the element array by
HFSS is about 4 hours while it is 20 seconds by MoM, which
greatly reducing the time cost. However, it also indicates that
the calculation errors of MoM and HFSS increase as the
slot number n decreases, i.e., when the slot coupling factor
increases. This is because a slot with a higher coupling factor
leads to a stronger mutual coupling effect between electric
currents flowing along the wall and induced currents along
the slot aperture. Hence, a lower accuracy on the assumptions
in MoM would be expected.

V. MEASUREMENT RESULTS OF FABRICATED ARRAY
ANTENNA
A waveguide-fed antenna panel with 33 by 26 radiating
elements was fabricated by machining and welding process
as shown in Fig. 12. The feeding structure is composed of
the regular coupling element array designed in the previ-
ous section and the matching coupling element presented
in Appendix. The radiation part is the same as the previ-
ously designed one [28]. The fabricated antenna panel has
a dimension of 687mm × 689mm. Near field and reflection
measurement were conducted in an anechoic chamber.

A. NEAR FIELD MEASUREMENTS
The near field measurement setup is conducted in the ane-
choic chamber. The sampling step is set to be 15mm in
both x and y directions. The measured and HFSS simulated
one-dimensional E-field distributions at the design frequency
of 9.65GHz, along the longitudinal direction and above the
center of the panel (in the x direction, y = 0), are presented in
Fig. 13. The dashed lines represent the corresponding linear

FIGURE 11. Calculation and simulation results of the coupling to
radiating waveguides, (a) n = 2, (b) n = 5, (c) n = 14.

trendlines of amplitude and phase distributions calculated
by the least squares method. The slopes are calculated as
−1.1 dB/m and 23 deg./m, corresponding to the amplitude
and phase distribution, respectively. The measured result
shows a similar constant tendency to the simulated results,
which confirm the operation of the feeder with uniform
in-phase excitation. The measured amplitude and phase fluc-
tuation level have deviations about 3-dB and 45-degree,
respectively. These reasonable ripples are due to the wide
spacing of adjacent coupling slots.

Radiation characteristics are calculated via the Fourier
transform of the near field measurement data. Fig. 14 (a)
shows themeasured and HFSS simulated radiation patterns in
the E-plane (y-zplane) and theH-plane (x-zplane) at 9.65GHz.

VOLUME 12, 2024 87485



T. Wang et al.: Effective Design of an Array of Coupling Slots

FIGURE 12. Fabricated antenna panel, (a) overview, (b) waveguide feeder
mount on the back side of the antenna panel.

FIGURE 13. 1-D E-field distributions along x direction @ 9.65GHz, (a)
normalized amplitude, (b) phase.

A good agreement between the measurement and simula-
tion in terms of the side lobes and the null positions can be

FIGURE 14. Radiation characteristics of the antenna, (a) radiation
patterns for E-plane and H-plane @ 9.65GHz, (b) peak directivity.

FIGURE 15. Frequency characteristics of the reflection.

observed. The 3dB-beamwidth is 2.4 degrees. The frequency
behavior of the directivity is presented in Fig 14 (b). A maxi-
mum directivity at 9.65GHzwith 36.0dBi and 67.7% aperture
efficiency is demonstrated by measurement.

B. REFLECTION MEASUREMENTS
The reflection performance of the fabricated antenna is
characterized by a vector network analyzer. The frequency
dependance of the overall measured reflection are similar to
the simulated results as shown in Fig. 15. Reflection below
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TABLE 1. Performance comparison among related work on rectangular parallel-plate slot array antenna.

−10dB is confirmed from 9.38GHz to 10.38GHz according
by measurement. At the design frequency, measured reflec-
tion is −13.38dB which is higher than the simulated one of
−22.21dB. This discrepancy may be caused from the inac-
curacy thickness of the manufactured adhesive layers, which
apply to cover the honeycomb core. Moreover, the flatness
of adhesive layers is not guaranteed in fabrication due to the
effect of surface tension. One feasible way to compensate this
reflection discrepancy is to change the lengths of the coupling
slots.

C. PERFORMANCE COMPARISON
A performance comparison between this work and the related
work on rectangular parallel-plate slot array antennas is given
in Table 1. For exciting a quasi-TEM wave propagation in
the oversized parallel-plate waveguide, feeding structures,
including post-wall junctions [29] and microstrip corporate
network [30], have been proposed. The feeding network is
integrated with the radiating elements in the same layer,
which facilitates the fabrication. However, the dielectric loss
reduces the antenna efficiency. Various quasi-optical sys-
tems such as pillbox [31], dual reflector [32], or Lunenberg
lens [33] have also been investigated to increase the field
uniformity in parallel plates. However, such an excitation
scheme needs additional space and makes the realization of
high aperture efficiency difficult. In [28] and [34], and this
work, a feeding waveguide placed beneath the parallel plates
is employed as an alternative scheme of power distribution.
The compact all-metal structure with no dielectric loss real-
izes a high efficiency. Compared to [28], this work enhances
the performance by employing the fast MoM design with an
internal mutual coupling effect included.

VI. CONCLUSION
In this paper, a waveguide feeder with reflection-canceling
walls for a parallel-plate slot array antenna is analyzed and
designed by Galerkin’s MoM with design parameter rela-
tionship employed. This relationship between HFSS and
MoM models is applied for compensating the inaccuracy in
the MoM analysis. The fast calculation speed of the MoM

enables an accurate array design which takes the mutual
coupling effect into account. The designed waveguide feeder
is fabricated and verified by measurements. A peak directiv-
ity of 36.0dBi and 67.7% aperture efficiency is achieved at
9.65GHz. A large discrepancy on reflection between mea-
surement and simulation is observed. The possible reason is
given as fabrication imperfections of the thin adhesive layers.
One feasible way of to mitigate this reflection discrepancy is
to change the lengths of the coupling slots and this would be
verified as a future work.
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