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ABSTRACT: This study introduces an approach for applying radar absorbing material (RAM) coatings on aircraft engines to reduce
monostatic radar cross-section (mono RCS), leveraging near-field diagnostic analysis to guide the process. The primary goal is to improve
the mono RCS stealth performance within the engine’s intricate cavity structure. The finite-difference time-domain (FDTD) method is
employed to accurately compute near-field distributions within the cavity, accounting for the complex interactions of electromagnetic
wave propagation and scattering. This analysis method identifies critical hot spots within the engine cavity that significantly impact
the RCS. An RAM coating scheme is then designed to target these “hot spots”, resulting in substantial RCS reduction of the engine.
The findings highlight the accuracy and effectiveness of this methodology, offering valuable contributions to the advancement of stealth
technologies for next-generation aircraft engines.

1. INTRODUCTION

The aircraft engine is classified as an electrically large cav-
ity structure and exhibits a high monostatic radar cross sec-

tion (mono RCS) [1–5]. RCS reduction approaches for the
engine employ two principal approaches: geometry optimiza-
tion and the utilization of radar absorbing materials (RAM) [6–
9]. Geometry optimization typically involves a comprehensive
optimization of the geometrical parameters of critical engine
components — such as the nozzle, center cone, scroll blade,
and flame stabilizer [7, 10–12] while high-frequency computa-
tional techniques, including Shooting and Boundary Ray (SBR)
and Iterative Physical Optics (IPO) algorithms, are utilized to
rapidly compute the RCS [13, 14]. These methods are com-
monly coupled with deep learning to enhance the efficacy of
mono RCS reduction [15, 16]. The engine’s geometrical design
parameters, including various aspect ratios and the contour of
the engine exhaust pipe, are optimized to determine the most
effective configuration for enhancing the RCS stealth charac-
teristics of the aircraft engine [8, 12, 15–21].
RAM is a kind of special material that can absorb rather than

reflect radar waves and achieves concealment effect by reduc-
ing the intensity of radar echo of the target object. Tailoring
the application of RAM requires consideration of both the in-
trinsic absorption properties of the materials and their strate-
gic placement within the engine cavity [1, 6, 22–24]. Although
materials with broad bandwidth and high absorptivity are pre-
ferred, their specific application or coating scheme can signifi-
cantly influence the overall RCS stealth optimization outcomes.
Moreover, the complex electromagnetic coupling phenomena
* Corresponding author: Zeyong Wei (weizeyong@tongji.edu.cn).

inherent in the aircraft engine complicate the identification of
an optimal coating scheme for RAM through simplistic ap-
proaches, thereby restricting enhancements in RCS stealth per-
formance [2–4, 14, 25, 26]. Traditional diagnostic methodolo-
gies based on ISAR imaging — which conceptualize the scat-
tering distribution of a target as a series of discrete isolated scat-
tering centers — are applicable to simple geometric design but
fall short in elucidating the complex resonant scattering mech-
anisms within the engine cavity, thereby impeding the devel-
opment of effective stealth diagnostics [27–29]. In the current
study, near-field analysis techniques have demonstrated their
efficacy in facilitating engine stealth optimization [15, 30], with
RCS reduction achievable through the mitigation of “hot spots”
in the field distribution.
In this study, we propose a method based on near-field di-

agnostics that leverages the Finite-Difference Time-Domain
(FDTD) method to rapidly ascertain the propagation character-
istics of electromagnetic waves within the aircraft engine [31].
This approach enables the identification of electromagnetic
wave transmission “hot spots” within the engine cavity. By ex-
ploiting these identified hot spot locations, a suitable coating
scheme employing wave-absorbing materials is implemented
to optimize the overall RCS stealth performance of the engine.
The structure of this work is organized as follows. In Sec-

tion 3, we initially calculate the near-field distribution within
a simple cavity featuring an internal convex structure, subse-
quently applying radar-absorbing material to the identified hot
spots. The results are then compared with those obtained from
coating schemes applied to non-hot spot regions, thereby vali-
dating the feasibility of the proposed methodology. Section 4
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FIGURE 1. (a) Simplified geometric structure of the model and h1 and d1 are the height and diameter of the outer cylinder, and h2 and d2 are the
height and diameter of the inner cylinder, respectively; (b) The mono RCS (HH) of the simplified model of 0.5 to 1.5GHz electromagnetic wave
incidence under the condition of θ = 0◦ and φ = 0◦.

focuses on an actual engine model, where the near-field distri-
bution is computed, and various coating schemes are devised
based on the identified hot spots within the engine’s field dis-
tribution, underscoring the merits of radar stealth optimization
approaches grounded in near-field diagnostics.

2. SIMPLIFIED MODEL

We analyze a simplified engine cavity model whose geometric
structure is illustrated in Figure 1(a). The model comprises an
outer cylindrical shell with a height of h1 = 800mm and a di-
ameter of d1 = 600mm, as well as an inner cylinder with a
height of h2 = 300mm and a diameter of d2 = 150mm. The
cavity opening is oriented along the positive x-axis. To further
simplify the model, we employ a closed terminal at the other
end of the engine opening; the error between the closed termi-
nal and the open terminal is deemed acceptable for simulation
calculations [25].
This work focuses on optimizing the mono RCS for varying

elevation angles at the cavity’s resonant frequency. To ensure
an accurate characterization of the cavity’s electromagnetic re-
sponse, the FDTD method is employed to compute the mono
RCS for both the simplified cavity model and a real engine ge-
ometry. This approach guarantees the reliability of the cavity’s
RCS calculations. We use the FDTD solver toolkit in our self-
developed software calledWGallop as themonoRCS solver. In
the FDTD simulation, the Yee cell grid size is set to 1/20 of the
wavelength; the maximum number of iterations is 20000; each
iteration lasts 0.0016 ns; and the convergence error threshold is
35 dB. These settings ensure accuracy and stability.
Figure 1(b) illustrates the simulation results of themonoRCS

for the simplified cavity model across an incident frequency
range of 0.5–1.5GHz. Within this spectrum, a pronounced res-
onance phenomenon is observed at 1GHz, where the mono
RCS of the simplified cavity exhibits a significant enhancement
compared to other frequencies. Both the incidence polarization
mode and acceptance polarization mode are horizontal polar-
ization, as the simplified model maintains consistency for the
mono RCS between horizontally polarized incidence and verti-
cally polarized reflection.

The incident plane wave used in the simulation has a field
intensity of 1V/m. To leverage this resonance effect, we have
concentrated on optimizing the application of RAM coatings
specifically at this resonant frequency. This approach aims to
achieve a more pronounced contrast effect, which is critical for
enhancing stealth performance across various angles of inci-
dence at the 1GHz resonant frequency. The computational re-
sults of this optimization are presented graphically in Figure 2.
Figure 2(a) presents the simulation results for the mono RCS

of the simplified model under horizontally polarized incidence
across varying elevation angles (θ ranging from 0 to 60◦), with
the azimuth angle fixed at φ = 0◦. The resonance angle in this
configuration is identified as θ = 26◦, which refers to the an-
gle at which the mono RCS exhibits an oscillation peak as it
varies with the angle of incidence. Figures 2(b) and 2(c) pro-
vide detailed visualizations of the electric and magnetic field
distributions within the simplified model at the resonance an-
gle of θ = 26◦.
The results reveal that, under horizontal polarization, the

most intense electric field is confined to the outer region of
the model, unable to enter the deep cavity. This phenomenon
is likely attributed to the resonance mode characteristics of the
simplified geometry, which primarily enhance the field near the
opening. In contrast, the magnetic field exhibits peak intensity
along the edges of the inner cylindrical structure, likely due to
geometric discontinuities that enhance local magnetic field in-
tensity.
Figure 2(d) presents the simulation results for the mono RCS

of the simplified model under vertically polarized incidence
across varying elevation angles (θ ranging from 0 to 60◦). The
resonance angle in this scenario is predominantly identified as
θ = 31◦, based on the peak RCS observed in the simulation
results. Figures 2(e) and 2(f) provide detailed visualizations of
the electromagnetic field distribution in the xOz-plane within
the cavity of the engine model at the resonance angle.
The results demonstrate that electromagnetic waves propa-

gate deeply into the cavity of the simplified model, leading to a
significant resonance phenomenon. A hot spot in the field dis-
tribution is notably formed at the cavity termination. In contrast
to horizontal polarization, where hot spots are concentrated in
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FIGURE 2. (a) Mono RCS (HH) elevation angular distribution at 1GHz; (b) Electric field distribution inside the engine with horizontally polarization
incident at θ = 26◦; (c) Magnetic field distribution inside the engine with horizontally polarization incident at θ = 26◦; (d) Mono RCS(VV)
elevation angular distribution at 1GHz; (e) Electric field distribution inside the engine with vertical polarization polarized incident at θ = 31◦; (f)
Magnetic field distribution inside the engine with vertical polarization incident at θ = 31◦.

the outer region, vertical polarization produces hot spots along
the inner surface of the cavity. This distribution is more fa-
vorable for the application of RAM, as the concentrated field
provides a focused region for efficient material absorption.
Given the more useful field distribution observed in vertical

polarization than horizontal polarization, our subsequent dis-
cussions and analyses will primarily focus on the vertical po-
larization scenario, which offers greater potential for achieving
optimal stealth performance through targeted material applica-
tion.
For actual calculations, these parameters are fitted using the

Debyemodel to ensure compatibility with the FDTD algorithm.
In this work, the RAM employed is exclusively this material.
Based on the data provided in Table 1 by the AECC Shenyang
Engine Research Institute, we use the Debye model described
by Equations (1) and (2) for parameter fitting, with the corre-
sponding parameter values listed as follows: ε∞ = 24.8447;
εs = 34.2461; τε = 2.61 × 10−11 s; µ∞ = 0.383913;
µs = 2.86361; τµ = 3.19× 10−11 s. The ε and µ of the RAM
at different frequencies are shown in Table 1.

εr = ε∞ +
εs − ε∞
1 + jωτε

(1)

µr = µ∞ +
µs − µ∞

1 + jωτµ
(2)

Figure 3(a) illustrates the coating scheme for RAMapplied to
the interior cavity wall of the simplified model. In this scheme,
a ring-shaped coating with a length of 300mm and a material
thickness of 3mm is implemented. This approach differs from

TABLE 1. Dielectric constant and permeability of RAM at different
frequencies.

f /GHz εreal εimag µreal µimag

2 33.332994 2.78401 2.5203037 0.85640901
3 32.414035 3.7239114 2.205127 1.0950975
4 31.417775 4.3117041 1.8933664 1.2101808
5 30.466446 4.6095829 1.6210764 1.2398456
6 29.621467 4.7000845 1.3975854 1.2190442
7 28.900941 4.6563133 1.2192475 1.1720037
8 28.299626 4.5326183 1.0782896 1.1134113
9 27.802659 4.3657111 0.9668137 1.051496
10 27.392982 4.1789564 0.87813614 0.99058928
11 27.054681 3.9865898 0.8069966 0.93280191
12 26.77414 3.7969328 0.74938034 0.87902325
13 26.540194 3.6145978 0.70225778 0.82949093
14 26.343876 3.4419213 0.66334596 0.78410859
15 26.178053 3.2798712 0.63091772 0.74262072
16 26.03707 3.1286103 0.60365761 0.70470728
17 25.916438 2.987845 0.58055548 0.67003395
18 25.812583 2.8570368 0.56082878 0.63827763

a hot spot-specific strategy by uniformly distributing the RAM
along the internal cavity surface rather than concentrating it di-
rectly on the hot spots.
Figure 3(b) presents an optimized coating scheme tailored to

the electric and magnetic field distribution hot spots observed
in the simplified model. In this configuration, RAM is applied
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FIGURE 3. (a) The cavity internal surface coating scheme; (b) The cavity termination coating scheme; (c) The specific absorption rate of the metallic
mono RCS for an absorbing material with a coating thickness of d = 3mm across frequencies from 0.5 to 1.5GHz.

selectively at the cavity terminus corresponding to the identi-
fied hot spots, with a material thickness of 3mm. Figure 3(c)
depicts the wave-absorbing properties of the coated materials
at 1–1.5GHz.
Figure 4 presents the simulation results for the mono RCS

of the simplified model, evaluating the performance of various
RAM coating schemes. In the absence of any RAM coating,
the mono RCS at an incidence angle of θ = 31◦ is measured
at 1.21 dBsm. When the cavity’s internal surface is uniformly
coated with absorbing material, the mono RCS at θ = 31◦ in-
creases to 3.81 dBsm, representing an increase exceeding 2 dB
relative to the uncoated case. In contrast, the cavity termina-
tion coating scheme produces a mono RCS of −6.00 dBsm at
the same angle, corresponding to a reduction of more than 7 dB
compared to the uncoated result. Furthermore, within the in-
cidence angle range from 0 to 60◦, this targeted coating ap-
proach reduces the mono RCS by 5.61 dB, markedly outper-
forming the uniform coating scheme. This enhanced perfor-
mance is attributed to the precise alignment of the RAM place-
ment with the near-field distribution hot spots, as identified in
Figures 2(e) and 2(f). By applying RAM to the regions exhibit-
ing the highest field intensity and effectively mitigating the res-
onance phenomenon, the cavity termination coating scheme op-
timizes the mono RCS of the simplified model. This approach
clearly demonstrates the critical role of detailed field distribu-
tion analysis in designing advanced stealth coatings.
Figure 5 presents the internal electric and magnetic field dis-

tributions of the simplified model under various RAM coating
schemes, analyzed under the resonance condition (θ = 31◦).
Figure 5(a) and Figure 5(b) show that the uniform coating ap-
plied to the entire internal cavity surface produces minimal
changes in the near-field hot spots. As a result, the mono RCS
remains nearly unchanged, which is confirmed by the simula-
tion results in Figure 4.
In contrast, Figure 5(c) and Figure 5(d) illustrate the effect of

the cavity termination coating scheme. The results indicate that
the hot spot at the bottom of the cavity contributes minimally
to the mono RCS, whereas hot spots closer to the cavity open-
ing have a more significant impact on the mono RCS. This ob-
servation is consistent with the results for vertical polarization
incidence in the simplified model (see Figures 2(b) and 2(c)),
where larger RCS values are associated with hot spots that are

FIGURE 4. Mono RCS (VV) simulation result for a simplified model,
subjected to an incident frequency of 1GHz. Results are presented
for two stealth optimization schemes: the default RAM coating and a
coating scheme designed based on field distribution hot spots.

concentrated toward the exterior of the cavity. Additionally, the
uniform coating scheme does not sufficiently weaken the hot
spots in the forward part of the cavity, resulting in less effec-
tive RCS reduction at certain incidence angles. In contrast, the
targeted cavity termination coating scheme significantly mod-
ifies the near-field distribution by reducing the overall electric
field magnitude and shifting the magnetic field hot spot from
the cylindrical surface to the bottom of the cavity. These modi-
fications directly contribute to the substantial mono RCS reduc-
tion observed with this scheme, as demonstrated in Figure 4.
Using near-field diagnostics, we identified the critical hot

spots within the cavity of the simplified model and designed
a RAM coating scheme specifically targeted at these regions.
A comparative analysis with other coating approaches con-
firms the superior performance of the hot spot-targeted design,
thereby validating the feasibility of an optimization method
based on near-field diagnostic coating approaches.

3. REAL ENGINE MODEL
Figure 6 illustrates the real aircraft engine model from different
perspectives. Figure 6(a) shows a view in the xOz-plane, while
Figure 6(b) presents the view in the yOz-plane. The engine
model has the following dimensions: length l = 1m, width
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FIGURE 5. (a) Electric field distribution with cavity internal surface coating scheme; (b) Magnetic field distribution with cavity internal surface
coating scheme; (c) Electric field distribution with cavity termination coating scheme; (d) Magnetic field distribution with cavity termination coating
scheme.

(a) (b) (c)

FIGURE 6. (a) Engine model xOz-plane view, where l and h are the length and height of the engine; (b) Engine model yOz-plane view and w is the
width of the engine; (c) Schematic diagram of engine internal structure.

w = 0.7m, and height h = 1m. Figure 6(c) provides a three-
dimensional representation of the engine structure, incorporat-
ing key components such as the center cone, bearing support,
turbine blades, mixer barrel, flame stabilizer, afterburner, and
symmetrical nozzles.
Figure 7(a) presents the simulation results for the mono RCS

of the engine model at incident frequencies of 3, 6, and 10GHz.
The simulations were conducted under vertical polarization,
with an azimuth angle of φ = 0◦ and elevation angles vary-
ing from θ = 0 to 60◦. The results indicate that the engine
cavity’s RCS is most significantly influenced at an incident fre-
quency of 10GHz. As the incidence angle varies, several RCS

peaks emerge, with the highest value approaching 15 dBsm. To
facilitate a clear comparison following the application of the
RAM coating, the optimization of the RAM coating scheme
was based on the 10GHz simulation results. In these simula-
tions, the incident wave amplitude was set to 1V/m. Detailed
analysis reveals pronounced mono RCS peaks at elevation an-
gles of 2◦, 6◦, 16◦, and 28◦, which are likely attributable to
engine cavity resonance or edge diffraction and are accompa-
nied by the development of distinct field distribution hot spots
within the engine. Figure 7(b) shows the comparison results be-
tween the experimental test mono RCS provided by the AECC
Shenyang Engine Research Institute and the simulation mono
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FIGURE 7. (a) Simulation results of monostatic RCS of the engine model at different incidence frequencies. Angles θ = 2◦, 6◦, 16◦, and 28◦ indicate
the resonance effects of the engine cavity on incident electromagnetic waves;(b) The simulation results and the measured results at 10GHz.

(a) (b)

(c) (d)

FIGURE 8. Incident frequency at 10GHz with vertical polarization: Internal electric field distribution within the engine model at various elevation
angles: (a) Elevation angle θ = 2◦; (b) Elevation angle θ = 6◦; (c) Elevation angle θ = 16◦; (d) Elevation angle θ = 28◦.

RCS of the engine cavity. It can be seen that the actual reso-
nance angles around 16◦ and 28◦ are in good agreement with
the experiment.
To address real model mono RCS reduction, we conducted

a detailed analysis of the internal resonant modes at these
four critical angles and developed corresponding RAM coating
schemes. These schemes are designed to mitigate the effects
of cavity resonance by strategically optimizing the placement
and properties of the absorbing material. By targeting these
critical resonance angles, the coatings effectively suppress the
radar signatures, leading to a substantial reduction in the over-
all mono RCS of the engine and an enhancement in its stealth

performance. To emphasize the distribution of hot spots, the
square of the electric field (in V2/m2) is used as the unit of mea-
surement.
The electric field distributions within the engine model at

four distinct resonance angles are presented in Figure 8. Fig-
ure 8(a) shows the distribution at an elevation angle of θ = 2◦,
where the incident wave is nearly perpendicular to the surface.
At this angle, the electric field hot spots are primarily concen-
trated on the surface of the central cone within the cavity, and
the field intensity gradually decreases as the distance from the
cavity opening increases. Electromagnetic waves are largely
obstructed from penetrating deeper into the cavity, with the
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FIGURE 9. (a) Uniform RAM coating applied to the central cone surface; (b) Targeted RAM coating applied to the bearing support at the engine’s
rear end; (c) Absorption efficiency of mono RCS with a 3mm RAM thickness across 9.5–10.5GHz.

maximum squared electric field intensity (|E|2) reaching ap-
proximately 20V2/m2.
Figure 8(b) illustrates the distribution at an elevation angle

of θ = 6◦. Here, the electric field hot spots gradually shift
from the surface of the central cone toward the bypass duct.
Although the field intensity in the upper regions of the cavity
decreases significantly, the maximum intensity along the sur-
face of the central cone remains around 20V2/m2. Figure 8(c)
displays the distribution at an elevation angle of θ = 16◦. At
this angle, the electric field on the surface of the central cone
is markedly diminished, and the predominant hot spots relocate
entirely to the bypass duct. While the overall electric field mag-
nitude is similar to that at θ = 2◦ and θ = 6◦, some localized
regions exhibit higher intensities, with |E|2 peaking at approx-
imately 30V2/m2.
At an elevation angle of θ = 28◦, as shown in Figure 8(d), the

electric field is distinctly concentrated within the bypass duct,
resulting in a much higher intensity than the lower angles, with
the maximum |E|2 exceeding 30V2/m2. This notable increase
indicates that resonance at θ = 28◦ is the most pronounced
among the four angles analyzed.
Based on the location of the field distribution hot spots and

the maximum field intensities, the RAM coating scheme is
specifically tailored to address the conditions at θ = 28◦, where
both resonance and field intensity reach their peak. This tar-
geted approach ensures that the mitigation measures are opti-
mized to effectively suppress the mono RCS at this critical an-
gle.
Figure 9 compares the RAM coating schemes for the aircraft

engine. In Figure 9(a), the first coating scheme is illustrated,
where the RAM is uniformly applied to the central cone sur-
face within the engine cavity. This conventional method does
not account for the spatial variation of the electric field distribu-
tion, which limits its effectiveness in reducing the mono RCS.
In contrast, the second coating scheme, depicted in Figure 9(b),
strategically applies the RAM to the bearing support at the rear
end of the engine. This targeted placement is based on electric
field distribution analysis, which identifies the bearing support
as a critical area for mono RCS reduction.
Figure 9(c) displays the absorption efficiency of the mono

RCS for both coating methods with a 3mm RAM thickness
over a frequency range of 9.5GHz to 10.5GHz. We aim to
highlight the advantages of designing RAM coating schemes

based on the field distribution hot spots within the engine cav-
ity by employing two entirely different design approaches.
Figure 10 presents the simulation results for the mono RCS

of the enginemodel under different RAMcoating schemes. The
figure compares the mono RCS over the elevation angle range
of 0–60◦ at an incident frequency of 10GHz with vertical po-
larization and an azimuth angle of φ = 0◦. When the RAM
coating is uniformly applied to the central cone (as shown in
Figure 9(a)), the average mono RCS decreases by 7.52 dB for
elevation angles between 45◦ and 60◦, while the average reduc-
tion within the 0◦–60◦ range is 2.90 dB. However, this uniform
scheme does not suppress resonance effects at the critical angles
(θ = 2◦, 6◦, 16◦, and 28◦), where pronounced RCS peaks re-
main. As shown in Figure 11(a), applying RAM in areas with-
out significant electric field hot spots fails to weaken the hot
spots in the engine passage, as they remain similar to those of
the uncoated condition, thus impeding a substantial reduction
in the aircraft engine’s RCS.

FIGURE 10. Mono RCS simulation results for RAM coating schemes
(θ = 0 to 60◦).

In contrast, the RAM coating scheme targeted at the bear-
ing support (Figure 9(b)) demonstrates significantly improved
performance. For elevation angles between 0◦ and 45◦, the
mono RCS is reduced by 12 dB. At resonance angles, the re-
ductions are dramatic: at θ = 2◦, the mono RCS drops
from 10.28 dBsm to 3.19 dBsm; at θ = 6◦, it decreases from
7.14 dBsm to −8.14 dBsm; at θ = 16◦, it falls from 8.14 dBsm
to−14.55 dBsm; and at θ = 28◦, it decreases from 12.80 dBsm

17 www.jpier.org



Li et al.

(a) (b)

FIGURE 11. (a) Internal electric field distribution with RAM coating applied to the central cone; (b) Internal electric field distribution with RAM
coating applied to the bearing support.

to −5.41 dBsm. For elevation angles between 45◦ and 60◦,
the average mono RCS is reduced by 8 dB. When the RAM
is applied to the bearing support at the engine’s rear end, it
is deposited on the interior of the support frame based on the
hot spots observed in the field distribution shown in Figure
11(b). This targeted application effectively eliminates the hot
spot within the engine chamber. Compared with the uncoated
case (Figure 8(d)), the hot spots on the bypass are nearly elim-
inated, thereby achieving effective RCS reduction.
By designing RAM coating schemes informed by field dis-

tribution analysis, this study demonstrates the effectiveness of
aligning material placement with field intensity hot spots. The
hot spot-targeted coating significantly suppresses resonance-
related scattering sources, reduces mono RCS at critical angles,
and achieves comprehensive stealth optimization across a wide
range of incidence angles.

4. CONCLUSION
In this study, we investigate the feasibility of reduction the
mono RCS via near-field diagnostic techniques. Our approach
begins with a detailed analysis of a simplified cavity model to
identify the incident angles that most significantly impact the
mono RCS, as evidenced by simulation data. We then examine
the corresponding field distributions at these critical angles and
refine the application of RAM within the cavity accordingly.
The effectiveness of this strategy is validated through an eval-
uation of the near-field hot spot distribution patterns.
Subsequently, the methodology is extended to an actual air-

craft engine model. By computing the mono RCS across a
broad range of elevation angles, we identify the resonant an-
gles that exert the greatest influence. Detailed field distribution
analyses at these angles guide the optimized placement of RAM
within the engine, thereby effectively mitigating hot spots and
significantly reducing the engine’s mono RCS.
Collectively, these two case studies underscore the pivotal

role of near-field diagnostics in RCS optimization. This ap-
proach not only enhances the performance of RAMcoatings but
also highlights the indispensable importance of detailed field
analysis in designing effective stealth measures. The findings
affirm the efficacy of near-field analysis as a robust tool for
RCS reduction, offering valuable insights for the advancement
of stealth technologies and radar engineering applications.
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