
ICCK Journal of Microwave and Antenna Engineering
http://dx.doi.org/10.62762/JMAE.2025.681181

RESEARCH ARTICLE

AWideband SIW Cavity Structure Transverse Slot
Antenna for 5G communications

Abhinav Mishra 1,2,*, Azharuddin Khan 3 and Satya Kesh Dubey1,2

1Academy of Scientific and Innovative Research (AcSIR), Ghaziabad 201002, India
2CSIR–National Physical Laboratory (Electromagnetic Metrology Section), New Delhi 110012, India
3Department of Electronics Engineering, Indian Institute of Technology (Banaras Hindu University), Varanasi 221005,
India

Abstract
This paper presents the design of a wideband
cavity-structure transverse slot antenna based
on a substrate integrated waveguide (SIW) for
fifth-generation (5G) applications. The antenna is
specifically engineered to cover the European 5G
frequency range (24.25 – 27.5 GHz). By strategically
positioning multiple resonant slots on the bottom
metal cladding of the SIW cavity, hybrid modes
are generated within the desired frequency band.
The characteristics of these modes can be adjusted
by altering the slot parameters, resulting in the
merging of wideband resonance frequencies.
Simulation results demonstrate a bandwidth of 3.3
GHz (13.58%), spanning from 23.5 GHz to 26.8 GHz,
with a gain of 10.34 dBi across the bandwidth and a
cross-polarization level below -35 dB. The proposed
antenna is compared to previously reported designs,
evaluating its performance in terms of reflection
coefficient, bandwidth, gain, optimized parameter
values, and radiation pattern. The total volume of
the proposed design, including the feedline, is 36.6
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1 Introduction
With the rapid demand of fifth-generation (5G)mobile
communications in both business and academics,
millimeter-wave (mmWave) technology has attracted
a lot of attention as wireless communication
advances quickly. Among the main 5G technologies,
millimeter-wave technology is considered one of
the most innovative and effective solutions [1, 2].
According to experimental findings, the 5G mmWave
architecture is taking into consideration the frequency
spectrum around 28 GHz, 38 GHz, and 73 GHz [3–7].
Antenna topologies must be able to accommodate
low-cost manufacturing techniques in the mm Wave
band while also offering a substantial working
bandwidth in a small footprint, given the demand
for user devices like mobile phones. Radar and
satellite applications have made substantial use of
cavity-backed slot antennas [8]. Their appealing
characteristics, including a high back-to-front ratio,
unidirectional radiation patterns, high power handling
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capabilities, low profile, good isolation from the
feeding network, and lowmutual coupling, make them
excellent candidates for mmWave applications [9].
Nevertheless, traditional metallic cavity-backed slot
antennas are frequently costly and heavy, which
prevents them from being integrated with other
planar circuits. Substrate Integrated Waveguide (SIW)
technology, created by Wu [10], has shown promise
as a remedy for these issues. This method converts
non-planar rectangular guided-wave structures into
planar forms that are compatible with current planar
and non-planar processing architectures by arranging
metallic posts in regular gaps to produce the lateral
walls of a planar waveguide. Due to the high Q factor
of the cavity, SIW-based cavity-backed slot antennas
have a narrow bandwidth even though they offer high
gain and unidirectional radiation. The bandwidth of
SIW-based cavity-backed antennas has been increased
using a variety of methods [11–16]. A slot antenna
with a cavity and substrate removal technique, for
instance, was utilized in one study [11] to boost
bandwidth by 2.16%; nevertheless, this method
increases the structure’s complexity and expense.
Combining several resonant modes into a single
passband is another way to increase bandwidth [12].
In one method [13], a dual-mode resonating SIW
cavity was excited by a non-resonant slot, leading to
a 6.3% increase in bandwidth. A further design [14]
included a bow-tie slit and a cavity-backed antenna. It
made the bandwidth 9.4% higher. Other designs [15]
included a low-profile cavity antenna with several
slots to split a single cavity into sub-cavities [16],
increasing the bandwidth to 13.5%, and a broadband
SIW cavity antenna with a semi-closed SIW cavity
and two radiating slots. Furthermore [17], antennas
with numerous resonances were created by inserting
shorting vias into the SIW cavity, resulting in
bandwidths of 15.2% and 17.5%. Other methods [18]
have succeeded in achieving an 11.7% fractional
impedance bandwidth, such as paired half-mode
SIW CBS antennas. A wideband dual-resonance SIW
cavity-backed slot antenna for 5G wireless systems in
Europe (24.25–27.5 GHz) is presented in this paper.
Wideband resonant slots in the shape of a rectangular
complementary split-ring slot are present in the
antenna. This stimulates the operating band’s hybrid
modes. A wide impedance bandwidth is achieved
by combining several resonance frequencies through
the fine-tuning of these hybrid modes. The antenna’s
operation is described in detail, and the simulated
results show that it is appropriate for 5G applications
because it operates in the 23.5 GHz to 26.8 GHz

frequency range. Among the many benefits of the
suggested antenna are its straightforward design,
small size, and simplicity of construction. Additionally,
it has outstanding radiation performance, which
qualifies it for enhanced mobile communications,
biomedical applications, and field sensing. The
antenna design is provided and discussed together
with simulated and measured findings, such as
radiation patterns, antenna gains, and return loss.

2 Antenna Design
The proposed slot antenna is designed to operate
within the 23.5–26.8 GHz frequency range on a Rogers
RT/Duroid 5880 copper-laminated substrate. The
substrate has a height of 1.572 mm, a dielectric
constant of 2.2, and a loss tangent (tan δ) of 0.0009.
Figures 1 and 2 depict the antenna arrangement and
the manufactured antenna design, respectively, while
Figure 3 displays the matching reflection coefficient.
According to the simulated results, the slots are
crucial in increasing the impedance bandwidth. The
slot configuration not only broadens bandwidth but
also exhibits filtering properties similar to those
reported in SIW filtennas [29], improving out-of-band
rejection. This ensures resonance, maximizing
radiation efficiency and impedancematching. Altering
the length or width shifts the resonant frequency and
bandwidth.

Metal posts that mimic the cavity’s sidewalls are
incorporated into the substrate to construct the SIW
cavity. The requisite conditions to make the SIW cavity
identical to conventional metallic cavity are d/s ≥ 0.5
and d/λ0 ≤ 0.1. In order to avoid the bandgap
effect, d < s ≤ 2d must be satisfied. To provide the
mechanical stability, s/λc must be greater than 0.05. To
guarantee ideal SIW performance, there should be no
more than 20 vias per wavelength.

To keep the SIW cavity compatible with planar circuits,
it is excited by a 50 Ω GCPW feedline. Slots are
etched into the SIW cavity’s lower metal covering to
reduce parasitic radiation from the microstrip feedline.
The resonant frequency of the associated rectangular
waveguide cavity can be used to compute the cavity’s
primary dimensions.
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Now, the effective width and effective length of the
SIW can be determined by the equation in (2) & (3)
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respectively as:

Lef = L− 4d2

0.95s
(2)

Wef = W − 4d2

0.95s
(3)

d ≤ λg
5

(4)

d < s < 2 ∗ d (5)

where fr represents the resonant frequency of the SIW
cavity, c is the speed of light, and εr is the relative
permittivity of the dielectric substrate. Equations (4)
and (5) describe some of the limits of the SIW
architecture. Because of the dielectric substrate, the
SIW has a narrower width than a typical waveguide,
but its planar shape keeps the waveguide height
constant. Equation (5) must be met in order to prevent
the bandgap effect. Table 1 lists the optimal geometric
parameters for the suggested construction.

The current distribution of the higher-order mode
(TE120) is disturbed by inserting a rectangular
split-ring-shaped slot into the SIW cavity, positioned
side-by-side [13], improving the bandwidth and
radiation properties by more than 50%. The cavity’s
overall performance is improved by etching the inner
rectangular complementary-split ring slots, which
introduces many hybrid modes without changing
the lower-order mode’s resonant frequency. The
rectangular slot shape antenna design is simple
and also affects the current distribution and mode
excitation. The number of slots is increased to 11, and
the optimization procedure is repeated.

Based on the simulation results, the reflection at PORT1
can be made better than −45 dB by increasing the
number of slots. The step-by-step optimization process
of the proposed antenna is shown in Figure 1.

Two adjacent frequencies are created by adding
transverse and longitudinal slots to the rectangular slot
antenna, which effectively broadens the bandwidth.
This design is partially supported by the field
distribution inside the waveguide, where the magnetic
field direction is parallel to the conductor surface and
perpendicular to the sides, and the electric field of
the dominant SIW mode is perpendicular to both the
ground and the surface. Only in these circumstances
can the Complementary Split-Ring Resonator (CSRR),
which acts like an electric dipole and needs axial
electrical excitation, be efficiently excited. The
broadband antenna’s impedance matching sensitivity

Table 1. Optimized parameters of the proposed antenna.

Parameter Value(mm) Parameter Value(mm)
L 36.6 b 22
W 26.7 L1 16
Lf 7.93 W1 2.16
Wf 1.3 g 0.5
a 21.6 S 2.0

is greatly influenced by the slot [19–23]. The
impedance bandwidth is greatly increased by adding
a rectangular slit to the cavity’s bottom metal covering,
which excites an extra resonance at 26.1 GHz. The
antenna’s overall performance is improved by the slot’s
multi-resonance feature, which results in the highest
resonance band. Top and bottom view of fabricated
designed of proposed antenna is shown in Figure 2.

3 Results
The finite element method (FEM) technology is used
by the High Frequency Structure Simulator (HFSS)
to improve the antenna size. Figure 3 displays the
optimized reflection coefficient (S11) for the suggested
wideband resonance SIW slot antenna. The antenna’s
return loss (S11), as determined by measurements and
modelling, aids in the antenna design’s completion.
With a −47 dB return loss bandwidth of 3.3 GHz, the
simulation spans a frequency range of 23 to 27 GHz.
It is clear from the Figure 3 that wideband matching
is guaranteed by two resonances. S11 < −10 dB has
a fractional bandwidth of 13.58%, which spans the
working frequency band from 23.5 GHz to 26.8 GHz,
as shown in Figure 3. At the resonance of 24.2 GHz,
−47 dB was the reflection coefficient attained.

In terms of co-polarization, the cross-polarization level
is below −35 dB in the E-plane and below −29 dB in
the H-plane as shown in Figure 5. The multi-resonant
slots in the suggested structure are responsible for
the simulated gain of 10.34 dBi at 25.2 GHz across
the broad range, which is confirmed by measured
gain also with co and cross polarization results.
Table 2 summarizes the performance of the suggested
antenna in comparison to similar antennas found in the
literature. When compared to previously published
designs, the suggested antenna performs better in
terms of cross-polarization, peak gain, and impedance
bandwidth. The antenna is a good contender for 5G
applications in both the USA and Europe due to its
straightforward construction, lightweight design, and
small size.

A radiation pattern, also known as an antenna
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Figure 1. The geometrical configuration of the step-by-step optimization including proposed antenna. (a) Top view. (b)
Bottom view.

Figure 2. fabricated Antenna configuration of the proposed
antenna. (a) Top view. (b) Bottom view.

pattern, is a graphic representation of the radiation
characteristics of an antenna as a function of
geographical coordinates. It displays the power
distribution of an antenna in the immediate vicinity.
Centered placement of slots is ensuring symmetrical
radiation patterns. The results of the radiation pattern
simulation are shown in polar coordinates in Figure 4.
The radiation pattern is shown in the θ-plane, or
vertical plane, in Figure 4(a), and in the φ-plane, or

Figure 3. Return loss S11 of optimized proposed Antenna.

horizontal plane, in Figure 4(b).

4 Measurement Setup
Figure 5 depicts the experimental configuration used
to assess the SIW patch antenna’s gain and radiation
pattern. For the purpose of measuring the radiation
pattern at 24.2 GHz, port 1 of the VNA is linked to a
standard horn antenna (the antenna’s name and gain)
of the 23–27 GHz band. The ultra-wide band SIW
patch antenna is linked to port 1 VNA. In this case, a
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Figure 4. Co and cross radiation pattern at 24.2 GHz. (a) H-field pattern (b) E-Field pattern.

Table 2. Qualitative comparison of the reported antennas with respect to proposed antenna.

Ref. Frequency
band (GHz) B.W. (%) Gain

(dBi)
Cross-Pol

(dB) Feed Type Substrate
h(mm)

[11] 28 4.6 7.5 - GCPWMicrostrip line 1.57
[24] X, Ku 1.4,5.7 4.8,6.7 -15 Microstrip line 1.57
[25] Ku 11.8,11 6,8.03 -20 SIW Microstrip line 1.57
[26] 28 1.4 6.9 - Microstrip line 0.5
[27] 28 3.5 7.05 - Microstrip line 0.78
[28] 28 4.8 9.05 - Microstrip line 1.6
[30] 28 1.9 4.7,8 - SIW 1.57

This Work 23-27 13.58 10.34 -35 GCPWMicrostrip line 1.57

patch antenna attached to port 1 serves as a receiver
and a horn antenna attached to port 2 as a transmitter.
Both antennas are positioned within line of sight of
one another, approximately one meter apart.

S12 is measured in increments of 10 degrees from
−90◦ to +90◦ while the patch antenna is positioned
on the rotating stage. The simulated and measured
gain values were in agreement. The patch antenna’s
gain in dBi at each measurement frequency is
determined by the linear magnitude values in the
line-of-sight direction, or at 0 degrees. Figure 5 below
depicts the experimental setup for radiation pattern
measurements.

Figure 5. Measurement setup of proposed Antenna.

By using a rectangular slot and a circular slot on each
side, the upper surfaces of the patch are carefully

positioned on the E-plane of the proposed antenna.
Field Concentration in the Slot Confirms proper
excitation and resonance of the slot, ensuring effective
radiation. The center of the patch can be used to couple
resonant currents, allowing for frequency tuning of the
antenna. Electric field plot as shown in Figure 6. The
analysis of current distributions on the top surface
with the slot reveals an enhanced electromagnetic
conduction in the proposed antenna. Current path
analysis shows how current flows through parasitic
elements or multi-slot arrangements are useful for
broadband 5G antennas. As shown in Figure 7, the
current distribution is concentrated strongly directed
towards the center of the patch, indicating efficient
current flow and improved performance.

Figure 6. Electric field plots.
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Figure 7. Surface current density.

On the other hand, the full wavelength corresponding
to the resonance frequency can be supported by the
highly concentrated vector current of 104.7 A/m. This
concentrated current leads to the excitation of the TE11

mode.

5 Conclusion
A wideband resonance SIW cavity-backed slot
antenna has been proposed to increase bandwidth.
Strategically placing rectangular complementary
split-ring slots allows for a broad bandwidth. These
slots excite hybridmodes, which increase the antenna’s
bandwidth by about 3.3 GHz, from 23.5 GHz to 26.8
GHz. In comparison to earlier published designs, the
developed antenna exhibits similar or higher gain and
bandwidth performance while keeping a smaller size
and a more straightforward topology, which makes
it a perfect fit for 5G communications. The antenna
efficiently covers the 23.5–26.8 GHz spectrum for
5G applications, according to the simulated findings.
The antenna’s single-layer structure also provides
wideband resonance characteristics over a large
impedance bandwidth and flexibility in resonance
frequency.

Data Availability Statement
Data will be made available on request.

Funding
This work was supported without any funding.

Conflicts of Interest
The authors declare no conflicts of interest.

Ethical Approval and Consent to Participate
Not applicable.

References
[1] Saurav, K., Sarkar, D., & Srivastava, K. V. (2014).

Dual-band circularly polarized cavity-backed
crossed-dipole antennas. IEEE Antennas and Wireless
Propagation Letters, 14, 52-55. [CrossRef]

[2] Navamani, P. E., & Swaminathan, A. (2018). Substrate
integrated waveguide cavity-backed log-periodic slot
antenna for Ku and K band applications. International
Journal of RF andMicrowave Computer-Aided Engineering,
28(9), e21584. [CrossRef]

[3] Shi, Y., Wang, W. J., & Hu, T. T. (2022). A transparent
SIW cavity-based millimeter-wave slot antenna for
5G communication. IEEE Antennas and Wireless
Propagation Letters, 21(6), 1105-1109. [CrossRef]

[4] Yang, W., Ma, K., Yeo, K. S., & Lim, W. M. (2015).
A compact high-performance patch antenna array
for 60-GHz applications. IEEE Antennas and Wireless
Propagation Letters, 15, 313-316. [CrossRef]

[5] Ni, C., Wang, W. W., Zheng, Y. C., Ding, J., Cao,
K., & Liu, B. (2023). A Millimeter-Wave Antipodal
Linearly Tapered Slot Antenna Array for 5G Wireless
Communication. International Journal of Antennas and
Propagation, 2023(1), 6227251. [CrossRef]

[6] Sediq, H. T., Nourinia, J., Ghobadi, C., & Mohammadi,
B. (2023). A novel eye-shaped monopole antenna for
wideband and 5G applications. IETE Journal of Research,
69(3), 1283-1293. [CrossRef]

[7] Liu, J., & Sun, L. (2023). Design of filtering antenna
for 5G FR2 applications using characteristic mode
analysis. IEEE Antennas andWireless Propagation Letters,
22(7), 1508-1512. [CrossRef]

[8] Abbas, M. A., Allam, A., Gaafar, A., Elhennawy, H.
M., & Sree, M. F. A. (2023). Compact UWB MIMO
antenna for 5G millimeter-wave applications. Sensors,
23(5), 2702. [CrossRef]

[9] Adams, A. (1967). Flush mounted rectangular cavity
slot antennas–Theory and design. IEEE Transactions on
Antennas and Propagation, 15(3), 342-351. [CrossRef]

[10] Wu, K. (2001, December). Integration and
interconnect techniques of planar and non-planar
structures for microwave and millimeter-wave
circuits-current status and future trend. In APMC
2001. 2001 Asia-Pacific Microwave Conference (Cat. No.
01TH8577) (Vol. 2, pp. 411-416). IEEE. [CrossRef]

[11] Balarajuswamy, T. A., & Nakkeeran, R. (2023).
Reconfigurable SIW antenna at 28/38 GHz for
5G applications. International Journal on Interactive
Design and Manufacturing (IJIDeM), 17(6), 2977-2986.
[CrossRef]

[12] Yun, S., Kim, D. Y., & Nam, S. (2012). Bandwidth and
efficiency enhancement of cavity-backed slot antenna
using a substrate removal. IEEE Antennas and Wireless
Propagation Letters, 11, 1458-1461. [CrossRef]

[13] Saghati, A. P., Saghati, A. P., & Entesari, K. (2016). An
ultra-miniature SIW cavity-backed slot antenna. IEEE

6

https://doi.org/10.1109/LAWP.2014.2355141
https://doi.org/10.1002/mmce.21584
https://doi.org/10.1109/LAWP.2022.3158418
https://doi.org/10.1109/LAWP.2015.2443054
https://doi.org/10.1155/2023/6227251
https://doi.org/10.1080/03772063.2020.1859959
https://doi.org/10.1109/LAWP.2023.3247198
https://doi.org/10.3390/s23052702
https://doi.org/10.1109/TAP.1967.1138936
https://doi.org/10.1109/APMC.2001.985398
https://doi.org/10.1007/s12008-022-01143-1
https://doi.org/10.1109/LAWP.2012.2230392


ICCK Journal of Microwave and Antenna Engineering

Antennas and Wireless Propagation Letters, 16, 313-316.
[CrossRef]

[14] Luo, G. Q., Hu, Z. F., Li, W. J., Zhang, X. H., Sun,
L. L., & Zheng, J. F. (2012). Bandwidth-enhanced
low-profile cavity-backed slot antenna by using hybrid
SIW cavity modes. IEEE transactions on Antennas and
Propagation, 60(4), 1698-1704. [CrossRef]

[15] Mukherjee, S., Biswas, A., & Srivastava, K. V.
(2014). Broadband substrate integrated waveguide
cavity-backed bow-tie slot antenna. IEEE Antennas and
Wireless Propagation Letters, 13, 1152-1155. [CrossRef]

[16] Zhang, Z., Cao, X., Gao, J., Li, S., & Han, J. (2018).
Broadband SIW cavity-backed slot antenna for endfire
applications. IEEE Antennas and Wireless Propagation
Letters, 17(7), 1271-1275. [CrossRef]

[17] Niu, B. J., & Tan, J. H. (2019). Bandwidth enhancement
of low-profile SIW cavity antenna using fraction
modes. Electronics Letters, 55(5), 233-234. [CrossRef]

[18] Shi, Y., Liu, J., & Long, Y. (2017). Wideband triple-and
quad-resonance substrate integrated waveguide
cavity-backed slot antennas with shorting vias. IEEE
Transactions on Antennas and Propagation, 65(11),
5768-5775. [CrossRef]

[19] Deckmyn, T., Agneessens, S., Reniers, A. C., Smolders,
A. B., Cauwe, M., Vande Ginste, D., & Rogier,
H. (2017). A novel 60 GHz wideband coupled
half-mode/quarter-mode substrate integrated
waveguide antenna. IEEE Transactions on Antennas and
Propagation, 65(12), 6915-6926. [CrossRef]

[20] Luo, G. Q., Hu, Z. F., Liang, Y., Yu, L. Y., & Sun,
L. L. (2009). Development of low profile cavity
backed crossed slot antennas for planar integration.
IEEE transactions on Antennas and Propagation, 57(10),
2972-2979. [CrossRef]

[21] Dashti, H., & Neshati, M. H. (2014). Development
of low-profile patch and semi-circular SIW cavity
hybrid antennas. IEEE Transactions on Antennas and
Propagation, 62(9), 4481-4488. [CrossRef]

[22] Nandi, S., & Mohan, A. (2016). Bowtie slotted
dual-band SIW antenna. Microwave and Optical
Technology Letters, 58(10), 2303-2308. [CrossRef]

[23] Liu, J., Jackson, D. R., & Long, Y. (2011). Substrate
integrated waveguide (SIW) leaky-wave antenna with
transverse slots. IEEE Transactions on Antennas and
Propagation, 60(1), 20-29. [CrossRef]

[24] Zhang, T., Hong, W., Zhang, Y., & Wu, K. (2014).
Design and analysis of SIW cavity backed dual-band
antennas with a dual-mode triangular-ring slot. IEEE
Transactions on Antennas and Propagation, 62(10),
5007-5016. [CrossRef]

[25] Kumar, A., & Raghavan, S. (2017). Wideband slotted
substrate integratedwaveguide cavity-backed antenna
for Ku–band application. Microwave and Optical
Technology Letters, 59(7), 1613-1619. [CrossRef]

[26] Usman, M., Kobal, E., Nasir, J., Zhu, Y., Yu, C., &

Zhu, A. (2021). Compact SIW fed dual-port single
element annular slot MIMO antenna for 5G mmWave
applications. IEEE Access, 9, 91995-92002. [CrossRef]

[27] Singh, J., Lohar, F. L., & Sohi, B. S. (2021). Design
of dual band millimeter wave antenna using SIW
material for 5G cellular network applications.Materials
Today: Proceedings, 45, 5405-5409. [CrossRef]

[28] Pant, M., & Malviya, L. (2024). SIW MIMO antenna
with high gain and isolation for fifth generation
wireless communication systems. Frequenz, 78(9-10),
479-497. [CrossRef]

[29] Lu, R., Yu, C., Wu, F., Yu, Z., Zhu, L., Zhou, J.,
... & Hong, W. (2021). SIW cavity-fed filtennas for
5G millimeter-wave applications. IEEE transactions on
antennas and propagation, 69(9), 5269-5277. [CrossRef]

[30] Kobal, E., Liu, R. J., Yu, C., & Zhu, A. (2022). A
high isolation, low-profile, triple-port SIW based
annular slot antenna for millimeter-wave 5G MIMO
applications. IEEE Access, 10, 89458-89464. [CrossRef]

Abhinav Mishra received the M. Tech. degree
from University of Delhi, South Campus, New
Delhi in 2018. Currently he is pursuing PhD
fromCSIRNPL,NewDelhi. He is alsoworking
as an assistant professor in BIHAR government
engineering college. His research interests
include the areas of design of patch antennas
for biomedical application, SIW antennas,
Specific Absorption Rate reduction techniques.
(Email: mishra.abhinav162@gmail.com)

Dr. A. Khan received the Ph.D. degree from
IIT (BHU), Varanasi, in 2023. Currently he
is working as an RF Design Engineer.
He has published and co-authored
over 15 journal articles and conference
papers. His research interests include
the areas of design of patch antennas for
biomedical application, RFID Antennas, SIW
antennas, Specific Absorption Rate reduction
techniques, and metamaterials. (Email:

azharuddin.khan.rs.ece18@iitbhu.ac.in)

Satya Kesh Dubey received the Ph.D.
degree from the University of Allahabad,
Allahabad, Uttar Pradesh, India, in 2010. He
is currently a Principal Scientist and the Head
of the Electromagnetic Metrology Section,
CSIR-National Physical Laboratory, NewDelhi,
India. His research interests are in the domain
of metrology, RF and microwave measurement
methods, precision measurements along with
advanced quantum optics, and Rydberg-based

electrometry. Dubey is an Expert Member of IEC Technical
Committee and a member of Standardization Management
Board Electromagnetic Interference (EMI)/Electromagnetic
Compatibility (EMC). (Email: dubeyskn@nplindia.org)

7

https://doi.org/10.1109/LAWP.2016.2574764
https://doi.org/10.1109/TAP.2012.2186226
https://doi.org/10.1109/LAWP.2014.2330743
https://doi.org/10.1109/LAWP.2018.2842046
https://doi.org/10.1049/el.2018.7569
https://doi.org/10.1109/TAP.2017.2755118
https://doi.org/10.1109/TAP.2017.2760360
https://doi.org/10.1109/TAP.2009.2028602
https://doi.org/10.1109/TAP.2014.2334708
https://doi.org/10.1002/mop.30035
https://doi.org/10.1109/TAP.2011.2167910
https://doi.org/10.1109/TAP.2014.2345581
https://doi.org/10.1002/mop.30594
https://doi.org/10.1109/ACCESS.2021.3091835
https://doi.org/10.1016/j.matpr.2021.02.106
https://doi.org/10.1515/freq-2023-0440
https://doi.org/10.1109/TAP.2021.3061110
https://doi.org/10.1109/ACCESS.2022.3201143

	Introduction
	Antenna Design
	Results
	Measurement Setup
	Conclusion
	Abhinav Mishra
	Dr. A. Khan
	Satya Kesh Dubey


