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Abstract— The continuous growth in wireless
communication due to its advances in the provision of
value-added services and ease of deployment as well as
the rapid development of electronic and electrical
devices, have given rise to an increase in the level of
electromagnetic radiation making it appropriate to look
at ways to reduce electromagnetic interference on the
gadgets and to ensure electromagnetic compatibility to
the tolerance level of the users and the environment.
This demand for protection has increased, especially as
the apertures required to provide ventilation and
connectivity are themselves sources of leakage. This
study empirically investigated the impact of apertures
on electromagnetic shielding effectiveness.
Measurements carried out at 730 MHz revealed that a
single aperture induced resonant coupling, degrading
shielding by 10.43 dB and reducing shielding efficiency
from 85.1% to 40.7%. An empirically deduced power-
law model was developed to predict performance drop
with additional apertures, and with scaling laws
projected that degradation would exceed 57,000 dB at
300 GHz, exposing a fundamental shielding crisis for
high-frequency and future terahertz communication
systems. The results mandate a paradigm shift in
enclosure design, which will prioritise aperture
minimisation and the use of circular apertures.

Keywords—  Shielding  Enclosures, Shielding
Effectiveness,  Aperture Leakage, Electromagnetic
Shielding, and Shielding Efficiency

L. INTRODUCTION
The escalating density of electronic devices and wireless
systems has created an electromagnetic environment where
interference is not merely an inconvenience, but a critical
risk. Electromagnetic shielding serves as the first line of
defence, yet the very apertures required for functionalities
like ventilation, connectivity, and visibility also provide
avenues for electromagnetic interference (EMI) leakages.
This electromagnetic interference on sensitive electronic
devices and electrical systems, as well as the need to protect
humans and animals from excessive radiation as the

evolution of radio-wave technologies continues to grow, due
to its incontestable contribution to the improvement of the
standard and ease of living of the people, has placed
electromagnetic shielding as an important research area for
decades. Our daily living looks impossible without mobile
phones, laptops, computers, avionics, video games,
industrial controls, navigation, indoor positioning systems,
and tablets. These devices and applications require network
coverage like Wi-Fi, LTE, WIMAX, or 5G to function, thus
resulting in more exposure to radio frequency signals of
dispersed electromagnetic field strengths. With the advent of
the Internet of Things (IoT), more and more devices in our
homes will join the electromagnetic energy radiation group,
again increasing the effect of radiation.

Electromagnetic shielding effectiveness (SE) quantifies how
well an enclosure can attenuate electromagnetic fields that
incident on it. SE depends on factors such as material
properties, thickness, aperture presence, shape, size,
position, and frequency [1] and [2]. In line with this
developmental jeopardy, ideas on ways to measure the
effectiveness of electromagnetic shielding enclosures have
been proposed for different types of materials [2], [3] and
[4], and many materials have been tested for suitability and
effectiveness for deployment as enclosures [5], [6] and [7] .
Apart from the material’s effectiveness, researchers are
investigating the effects of apertures on enclosures and
possible designs that will reduce leakage of electromagnetic
waves through ventilation holes, signal cable lines, and
power supply lines [8], [9] and [10]. It is in line with this
importance that this work investigates the effectiveness of
electromagnetic shields with and without holes and
extrapolates the outcome of multiple holes and shapes at
some important frequencies.

L THEORETICAL FRAMEWORK
In today’s world, where electronic devices and wireless
systems are ubiquitous, managing EMI and ensuring
Electromagnetic Compatibility (EMC) has become an
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interesting research area in modern engineering. One of the
most effective ways to reduce EMI is through
electromagnetic shielding, essentially wrapping sensitive
electronics in conductive materials to block unwanted
signals [11] and [12]. The performance of shielding is
measured by its Shielding Effectiveness (SE), which
compares the strength of electromagnetic fields before and
after the shield is applied, typically expressed in decibels
(dB) [13]. Ideally, a shield would be a perfectly sealed
conductive box, but real-world designs require openings for
ventilation, cables, displays, and controls. These apertures,
while necessary, are the main culprits behind reduced
shielding performance, thereby creating a real engineering
challenge of finding the right balance between functionality
and electromagnetic isolation [14], and [15].

Apertures installed to offer functions, act as unintended slot
antennas, as the aperture length approaches half the
wavelength, shielding  degrades  severely  [16].
Recommended design guidelines suggest aperture
dimensions should be no more than 1/50 of the wavelength,
and ideally not exceed 1/20, to maintain effective shielding
[17]. The journey into understanding how apertures affect
shielding began with Bethe’s groundbreaking work in 1944
[18]. He studied how electromagnetic waves behave when
they encounter a tiny circular hole in a perfectly conducting
surface, specifically when the hole is much smaller than the
wavelength of the wave (a « A). Bethe’s model revealed
that such an aperture acts like a mix of electric and
magnetic dipoles, and the transmitted field scales with

3 . . . .
(@ / r) where a is the radius and r is the distance.
Importantly, the leakage increases with the hole’s area and

decreases with the square of the wavelength (A/ AZ)' This

explains why higher-frequency signals are more prone to
leakage and why even a tiny hole can cause big problems.

While Bethe’s theory is ingenious, it doesn’t always hold
up in practical scenarios, where apertures can be larger,
irregularly shaped, and more numerous. This has led
researchers to explore numerical simulations and empirical
testing. [19] studied enclosures with multiple holes. They
found that SE doesn’t degrade linearly with the number of
holes (N), but rather with YN or worse, if the number of
holes increases while their size remains constant.

Authors in [8] explored how aperture shape and wave
polarisation affect SE. They found out that rectangular
slots, especially when aligned with the wave’s polarisation,
were far more disruptive than circular holes of the same
area. [10] tackled the challenge of waves hitting enclosures
at an angle. They showed that SE can vary by 20-30 dB
depending on the angle and wall thickness, highlighting the
importance of conservative design margins for apertures.

Since apertures are often unavoidable, researchers have
developed strategies to reduce their impact. Standards like
[1] guide the use of conductive gaskets for sealing joints
and cable entries. Wire meshes and honeycomb vents also
help maintain airflow while acting as waveguides,
effectively blocking EMI. The use of absorbers and
resonance control was discussed by [5]. They showed that
placing microwave absorbers near apertures or inside
enclosures can dampen resonant fields and lower the
cavity’s quality factor (Q), boosting SE at problematic
frequencies. While existing studies offer robust theoretical
and simulation-based insights, there’s a noticeable gap
when it comes to simple, reproducible, and cost-effective
empirical validation and theoretical analysis for basic
aperture estimation, especially as it involves the higher
frequencies earmarked for 6G deployment. This research
fills that crucial gap by providing simple, empirical, and
quantitative validation that bridges high-level theory with
practical, actionable design guidelines.

I. METHODOLOGY

3.1 Laboratory Measurements

The testbed setup was carried out as shown in Figure 1, and
the measurements taken as recorded in Table 1. The ESE
was calculated, and using the power law, the effect of
multiple holes was extrapolated at specifically important
frequencies.

Figure 1: Laboratory Measurement Test Bed

The measurements carried out consisted of two antennas
placed 53.8 cm apart and connected to a ZVL network
analyser (capable of analysing up to 13.6 GHz), ports 1 and
2. The measurements were also carried out without a shield,
with a shield without a hole, and with a shield with one hole.
In each case, S;1,S12,S21, and Sy, were also recorded as
shown in Table 1. The experiment was conducted at 730
MHz (0.73 GHz).
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Table 1: Measurement Results

Measurement Condition Measured Power (dB)

With no shield S11:-27.505
S21:-25.648
S12:-25.562

S22:-22.992

With a shield without holes S11:-21.472
S21:-33.788
S12:-33.766

S22:-20.502

With a one-hole shield S11:-22.951
S21:-27.937
S12:-27.888

S22:-22.284

3.2 Quantification of Aperture-Induced Degradation.
Electromagnetic shielding (ES) refers to the use of
protective materials to shield electronic devices from
electromagnetic interference from outside their enclosures as
well as prevent their radiation from humans, animals and
devices within their surroundings. Reference [1] defines the
electromagnetic shielding effectiveness (ESE) of a material
as the ratio of the received signal without the shield to the
received signal with the shield in place, as shown in (1)
developed from the Martin Paul Robinson transmission line
model [19].

ESE = 20. loglo%dB (1)

Where |V, | is the magnitude of the received signal without
the shield, and |V;| is the magnitude of the received signal
with the shield in place between the transmitting and the
receiving antennas, measured at the same distance. In terms
of power, the equation can be presented as in (2).

ESE = 10logy, 2 dB ©)

Where P, represents the measured power at the receiver
without the shield, and P, is the power measured by the
same receiver at the same distance with the shield in place.
ESE, therefore, considers the signal attenuation as a result
of the shielding, and the higher the loss, the more effective
the shielding.

Reference [20] stated that ESE can be described as a sum of
three losses: reflection losses, absorption losses and re-
reflected losses (internal re-reflections of the absorbed wave
within the shielding material) caused by the molecular
structure of the material, although the internal re-reflections
were said to only occur at very low frequencies [21]. In [22],
the authors used scattering parameters of a two-port network
measured from the antennas using a network analyser to

define equations for the reflection losses and the absorption
losses as given in (3) and (4), respectively.

S
ESEp, = 10.log [1 - 10ﬁ] 3)
1051;01
ESE,; = 10.log [—m] (4)
1-10 10

Where ESEy,; stands for the reflection loss and ESE); is for
the absorption loss. S;1, and S,4 are the input port reflection
coefficient and the forward voltage gain, respectively. In
(IEEE, 1998), the shielding effectiveness was calculated
using (5).

S21(no shield)

SE = 20logyq [521(With shield)

)

Where S,; is the forward transmission coefficient gotten
from the measurement. This method was deployed in this
work. Another way to evaluate shielding effectiveness is in
the determination of the shielding efficiency. Shielding
efficiency is defined as the fraction of incident power
blocked by the shield. It can be expressed in (6) [23].

n= (1 - ”f”—m"d)x 100% (6)

Pincident

Where:

Piransmittea 18 the power transmitted through the shield,
given as

Piransmittea = |521|2- Pincident

Ptransmittea 18 the incident power

Substituting the parameters, the efficiency can therefore be
deduced as (7).

n=01-1541")x100% (7)

Or (8)

_ _ S21(no shield)
n= (1 [SZl(with shield) )X 100% ®)

(8) can be further manipulated into (9).
SE
n= (1 - 1010) x100 )

3.3 Predictive Modelling for Multiple Rectangular
Apertures

Power-law extrapolation is a method used to estimate the
value of a variable at a larger scale or longer time, based on
its behaviour at a smaller scale or shorter time, assuming the
relationship between the two follows a power law. This law
was deployed here to determine the effect of apertures on SE
as the number of apertures increases. The non-linear
degradation of SE with an increasing number of apertures
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(N) is as shown in (10) using the power-law model
grounded in the established principle that the cumulative
leakage from an aperture array does not follow a linear
relationship, a concept introduced in [24].

SE(N) = SEy — k.N% (10)
Where:
SE(N) is the shielding effectiveness with N apertures in dB.
SE| is the shielding effectiveness with no aperture.
N is the number of apertures
k is the degradation coefficient (dB/hole™)
 is the power law exponent (established at 1.5 in [24].
Using the established non-linear relationship exponent since
apertures can couple with each other and create resonant
modes within the enclosure, leading to what is termed as
cooperative degradation, k will be determined from the
measured value. The aperture array degradation model was
used to extrapolate the effect of aperture as the number
increases.

3.3.1 Theoretical Model for Shape-dependent Scaling
From Bethe's theory [18], which exposed that an aperture
doesn't just allow waves through a hole, but it acts as a
coupled dipole antenna. The amount of energy it couples is
determined by its polarisation. Different shapes have
different polarisabilities, even if they have the same area.
For instance, a long, thin slot may be a more efficient
antenna for a specific polarisation than a circular hole. From
[8], degradation in SE as a result of shape can be deduced
using (11). Table 2 shows the established shape factors Cj.
ASEshape = Cs + ASE¢ircutar (11)

This work deployed a shield with a rectangular aperture of
2:1 aspect ratio for the measurement [25]. Since the
polarisability (and hence leakage) for a circle is known and
normalised to 1, we can find the ratio for a rectangle.
Studies show that this ratio can be accurately approximated
for a slot as (12) [8].

Cs~ . (A.R) (12)
Where Cs is the shape factor and (A.R) is the aspect ratio

defined as the length divided by the width (AR = l;evrilgtt: ) of

the rectangular shape, and it is an important geometric
factor in determining an aperture's polarisability and its
energy  leakage.  Generally, shape factor (Cs) is
approximately equal to the aspect ratio (AR), [8] and [24]
for the worst-case polarisation. Deducting from [10], the
SE relates to the AR as in (13);

ASE « (AR)? (13)
Table 2 presents the summary of derived shape factors.

Table 2: Shape factors Summary

Aperture Shape Aspect Ratio Shape Factor Theoretical Basis
(L/W) (Cs)
Circular 1:1 1.0 Bethe's Theory (Basic), normalised to 1.
Square 1:1 ~1.1 Higher electric field concentration of square corners
Rectangular Slot 2:1 ~1.8 Polarisability ocex (Aspect Ratio)
Rectangular Slot 5:1 ~3.0 Polarizability ocec (Aspect Ratio)
Rectangular Slot 10:1 ~5.0 Polarizability ocec (Aspect Ratio)

3.5 Theoretical Model for Frequency-dependent Scaling
The measured degradation in SE at 730 MHz was
extrapolated across a broad frequency spectrum to assess the
vulnerability of shielding enclosures to aperture leakage in
modern high-frequency applications. This extrapolation was
based on the fundamental physical laws governing
electromagnetic diffraction through small apertures. The
scaling relationship is derived directly from Bethe's theory
of diffraction [18], which established that the power
leakage Ppeqx through a small aperture is proportional to the
square of the frequency f for a fixed aperture size as given in
(14):

Poear & (33) < A.f2 (14)

where Ais the area of the aperture and A =; is the

wavelength.
The degradation in SE caused by the aperture (ASE4pertyre)
is defined as the difference between the SE of the intact
shield and the SE of the shield with the aperture. This is
calculated from the measured transmission coefficients
using (15) [26] and [27];

ASEAperture = SEWithout Aperture — SEwith aperture (15)
This can be represented as (16).

ASEAperture _ 20log10 <S 521,\'/vith aperture ) (16)
21,without aperture
And since the leaked power P, % |S,1]%, then it follows
to express the change in SE as proportional to (17).
ASEspercure = 10logyo (jrsitezerturel ) (1)

Pleak,(no aperture)
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Alternatively, (17) can be resolved for a measured
experiment like ours to (18). This is taking into
consideration the power law and the transition from no
aperture to one aperture.
ASEppercare = 10l0gso (5220 ) = 2010g,0 () 19)
leak fref fref
So the total SE prediction at any frequency f can be given
by (19);
2

SE(f) = SEy — ASEeasurea- (é) ’ (19)
where,
frer is the measurement frequency of 730 MHz.
ASEperture is the degradation measured at f.. using (16).
Valued at 10.4 dB.
SE,is the baseline SE of enclosure without hole, measured
at frr. Valued at 8.14 dB. (See Table 3). The outcome of
the experiment and the calculated results are presented in
Section 4.

4. RESULTS AND DISCUSSION
From the S-parameters for the respective test conditions

presented in Table 1, the shield without a hole offered better
attenuation of the signal than the one with a hole. Although
this is expected from common sense, the SE and the number
of holes do not obey a linear relationship, as seen using (5).
The ESE and its efficiencies were calculated for all the
conditions, and the calculated results are presented in Table
4, while Figure 3 shows the sample image of the simulated
results and the measurement outputs

4.1. Deduced Aperture-Induced Degradation
Table 3 presents the calculated SE and Efficiency using (5)
and (8), derived from the measured S-parameters at 730
MHz.

Table 3: Measured S-parameters and derived metrics

Configuration S51(dB) S11 (dB) SE (dB) Efficiency, n (%)
No Shield (Baseline) -25.65 -27.51 0.00 0.0
Shield (0 Apertures) -33.79 -21.47 8.14 85.1

Shield (1 Aperture) -27.94 -22.95 -2.29 40.7

From the data presented in Table 3, the introduction of a
single aperture catastrophically degrades shielding
performance. The intact enclosure provided a shielding
effectiveness (SE) of 8.14 dB, attenuating 85.1% of
incident power. The introduction of one aperture reduced
the SE by 10.43 dB, resulting in a negative SE of -2.29 dB
and an efficiency drop to 40.7%. This indicates that the

enclosure amplified the transmitted signal relative to the
no-shield baseline, a phenomenon indicative of resonant
coupling through the aperture [19]. Figure 2 shows the
measured S-parameters at 730 MHz and the calculated
shielding effectiveness as Figure 2 a and b.
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(a) Measured S-Parameters at 730 MHz
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Figure 2a: Measured S-Parameters at 730 MHz.

4.2 Effect of Multiple Rectangular Apertures
First, we have to determine the degradation
coefficient using (10). Refer to Table 3. The
measured SE with no aperture shield was determined
as 8.14 dB, and the measured SE with a shield of
one aperture was -2.29. Solving for the degradation
coefficient k, we have:

—2.29 =814 — k.(1)*®

Shield (0 Holes)

Shield (1 Hole)

and Figure 2b: Quantified Degradation in SE

k =814+ 2.29=1043
Knowing the value of k and the already established
value for the degradation exponent a. We can adjust
the value of N (the number of apertures), to
determine the SE. Figure 3 shows the degradation in
SE as the number of rectangular apertures increases
from 0 to 6.

Predicted SE for Multiple Rectangular Apertures

20

S

=

o
T

Shielding Effectiveness, SE (dB)
3
o

Zero Shielding Threshold

-140 @
- = —data1

—&— Power-Law Model: SE = 8.14 - 10.43N "°
Measured Data Points

-160 ! *
o) 1 2

3 = 5 6

Number of Rectangular Apertures (N)
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Figure 3: Extrapolation plot for multiple rectangular apertures

This model predicts a rapid descent into shielding
failure, forecasting an SE of approximately -21.4 dB
for two apertures and -54.4 dB for three. Figure 3
visually forecasts the non-linear collapse of
shielding performance as the number of rectangular
apertures increases.

The measured degradation of 10.43 dB was caused
by a single rectangular aperture with an aspect ratio
of approximately 2:1. This result aligns with the
established understanding that aperture geometry is
a critical factor in shielding performance. Literature
suggests that for the same area, a 2:1 rectangular
aperture can be approximately 1.8 times more
detrimental than an optimal circular aperture [8] and
[24]. This implies that the choice of a rectangular
penetration our experiment resulted
significantly more leakage than a circular one would

in in

have, highlighting a common and often overlooked
design flaw. Therefore, while this study quantifies
the impact of a practical rectangular penetration, it
also reinforces the paramount importance of
prioritising circular apertures in shield design to
minimise leakage.

4.4 Outcome of Frequency-dependent Scaling
The most significant implication of this work is
revealed by applying Bethe's fundamental scaling
law, as shown in (19). This projects that the same
rectangular aperture that 1043 dB
degradation at 730 MHz would cause a dangerous
57,000 dB degradation at 300 GHz (one of the
terahertz frequencies for 6G networks deployment).
Figure 4 shows the effect of a single rectangular
aperture across the frequency range.

causes a

Frequency Scaling of Aperture-Induced Shielding Degradation
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Figure 4: Plots the exponential growth of

degradation across the frequency spectrum.
Figure 5 zooms in on the effect of the aperture-
induced SE degradation at higher bands,

emphasising the crippling degradation at 5G and
terahertz frequencies for the measured rectangular
aperture.
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10°

Crisis at High Frequencies: Extreme Sensitivity to Apertures
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N & (o] o]

SE Degradation for 1 Aperture (dB)
o

Gatastzophis Failure Thred IH IR )

15345 dB

1761494 dB

Bethe's Law: ASE o< f*
300 GHz aperture causes
>57,000% more leakage
than at 730 MHz!

6 GHz

28 GHz

300 GHz

Figure 5: High Frequency Aperture Degradation Crises.

The shape analysis plot, Figure 6, opens up
another very interesting result regarding the use of
rectangular apertures compared to
apertures. The measured SE for our rectangular
apertures closely follows the theoretical prediction
for a slot-like geometry, confirming that even a

circular

moderate aspect ratio significantly reduces
shielding performance compared to a circular
aperture. It is advisable to design circular
interfaces for higher frequency applications. While
Figure 7 investigates the degradation per

additional aperture of different type.

Theoretical Impact of Aperture Shape on Shielding Performance

100

__-100
-200
-300
-400

-500

—@—Circular
=—®— Square
——Slot (5:1)
—®—Siot (10:1)
datal
- = =data2
- —data3

Shielding Effectiveness, SE (dB

-600

-700

— Zero Shielding Thresheld

-800

3

4

Number of Apertures (N)

Figure 6: Impact of Aperture Shape on Shielding Performance

The Critical Region, as shown in Figure 6, indicates a
breakdown in shielding integrity. Within this region, the
additive leakage from multiple apertures transitions into a
leaky radiator, due to mutual coupling and resonance
effects between the adjacent apertures.

Similarly, the zero shielding threshold marks the specific
(N) at which the shielding

number of apertures

effectiveness of the enclosure drops to 0 dB. At this point,
the enclosure provides no attenuation whatsoever; the
electromagnetic energy passing through it is equivalent to
the energy that would pass through the same opening with
no shield present. Figure 7 shows the impact of the different
shapes of apertures on the degradation rates of the
shielding.
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Non-Linear Impact: Each Additional Aperture Degrades SE More Than the Last

p
SE/dN) [;&fhole]
& 5

-160 Circular
Square
180 F|=—slot (5:1)
s S0t (10:1)
.200 1 1 1 1 1 J
0 1 2 3 4 5 6
Number of Apertures (N)
Figure 7: Impact of Aperture Addition
Figure 8 is a theoretical 3D surface plot that visualises the demonstrate the relationship between the aperture area,
fundamental shielding effectiveness (SE) equation that frequency and SE.
Theoretical Shielding Effectiveness: Aperture Area vs. Frequency
70
2
80 - SE o< -20log, (A - )
g 70 - 1 60
w
® 60 -
@
2 50 - H 5o
2
5
8 40+
w
g‘ 30 < 5 40
=
2 20
w
10 =l
0 2 30
® 1 20
Aperture Area (cm?) 10 0.5 Frequency (GHz)
Figure 8: 3 D Surface Plot relating Frequency, Aperture Area and Frequency.
It shows the severe danger on shielding performance design guideline for determining maximum allowable
imposed by simultaneously increasing either the aperture aperture sizes in sensitive high-frequency applications.

area or the operational frequency, thereby providing a
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Figure 9 illustrates the coupled degradation of SE as a
function of both the number of apertures and the logarithm

of frequency, helping us to see the rapid decline in
performance across these parameters.

3D Analysis: SE vs. Frequency vs. Number of Apertures

-1000

)
2
w
»
&
w
3 2000 -|
5 CRITICAL R
=
& -3000
w
2
5 -4000 -
o
&

-5000

108 \’\3\
10° -
1010
10"
Frequency (Hz) 10'2

This plot is important as it reveals that the impact of
multiplying apertures is not constant but is amplified with
increasing frequency, highlighting the acute vulnerability of
shields with multiple openings in high-frequency regimes.

5. CONCLUSION

This investigation reveals that the shielding effectiveness
(SE) of an enclosure is influenced not only by the
intrinsic properties of its base material but is also
significantly and non-linearly compromised by the
presence of apertures. The study highlights that the
quantity, dimensions, and geometry of these openings
are critical design parameters. A consistent trend
emerges: as the number of apertures (N) increases, SE
declines markedly, an effect that intensifies at higher
operational frequencies. Notably, elongated openings
such as slots pose a greater threat to shielding integrity
than circular or square apertures of equivalent area.
Consequently, design strategies should prioritise circular
interface configurations to mitigate electromagnetic
leakage.

These results carry major considerations for future
communication hardware and feed directly into the
3GPP’s current discussions on 6G band channel plans
for 7GHz [28]. Early proposals assumed channel widths
as large as 10 GHz, but the shift toward 200 MHz
allocations has laid bare the real-world engineering
hurdles, of which chief among them is effective

0.5

Number of Apertures (N)
Figure 8: SE Coupled Degradation

electromagnetic containment. Even with narrower
bandwidths, terahertz frequencies demand enclosures
that are virtually leak-proof across the entire spectrum.
Our analysis demonstrates that the conventional
approach of using multiple apertures for ventilation or
cable routing simply won’t suffice. Instead, designers
must adopt an integrated mindset, of treating the shield
as a single electromagnetic system and ensuring each
opening is precisely controlled or eliminated. Achieving
this will rely on advanced methods such as embedding
electromagnetic band-gap (EBG) structures, applying
frequency-selective surface (FSS) treatments, and
employing waveguides below apertures to maintain RF
front-end integrity. Whether operating over 200 MHz
slices or full 10 GHz spans, terahertz signals’ acute
sensitivity to aperture leakage makes next-level shielding
strategies indispensable for 6G. As research are ongoing
in the areas of interferemce mitigation [29], [30] and
[31], there is also the need to pay attention to device-to-
device interference caused due to aperture utilisation.
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