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Abstract. A structure inspired by double-negative metamaterials is reviewed in this study. By employing the
Nicolson-Ross-Weir (NRW) method, we determine the permittivity and permeability of the review metamaterial
unit cell. In the literature survey we had analyzed and characterized metamaterial and revealing a negative real
permittivity (er). The findings suggest that the existing structure demonstrates double-negative properties for
different resonating frequencies.
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U3YUEHHUE CBOMCTB U IPUMEHEHUE METAMATEPHUAJIBHBIX KOHCTPYKHI/Iﬁ
Munak MaTua?, Cyiior Mange?, Axunem Kymal

YUncmumym unocenepuu u menedsemenma Candun
Hawux, Maxapawmpa, Unous
2[1Ixona ynpaenenus mexnono2usamu u undicenepuu um. Myxewa Iamens (Mncmumym ynpaenenueckux
uccreoosanuii Hapcu Mowndoicu) npu obpasosamenshoii opeanuzayuu [Lpu Bune Ilapae Keraganu
Mymbau, Maxapawmpa, Hnous

AHHOTanusi. B 3ToM mccnenoBaHuM paccMaTpUBaeTCs CTPYKTypa, OCHOBAHHAs Ha JBOWHBIX OTPHIATEIHHBIX
Meramarepuanax. Mcmonb3yss weron Huxomcona-Pocca-Beiipa (NRW), onpeneneHa amdnekTpuyeckas
MPOHHUIIAEMOCTh U IPOHUIAEMOCTh JIEMEHTAPHOW SYEHKH paccMaTpHUBAEMOIr0 MeTamarepuaia. TeopeTndyecKu
NPOAHATM3UPOBAH METaMaTepHal U BEISABICHA OTPULIATENbHAS aKTUBHAS IHAJICKTPHIECKas IPOHHIAEMOCTb (&f).
[Nomy4eHHBIE Pe3yabTATHI MTO3BOJISAIOT MPEIIONIOKHTH, UTO CYIIECTBYIOIIAs CTPYKTypa IEMOHCTPUPYET IBOWHBIE
OTpHIATENIFHBIE CBONWCTBA JUIS PA3HBIX PE30HAHCHBIX YACTOT.

Karouesnlie cnoBa: meron NRW, Metamarepuan, ansinekTpudeckas IpOHULAEMOCTh, IPOHUIIAEMOCTb.
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Introduction. Today's advanced communication
systems offer a variety of features such as multiband
performance, higher data rate transmission, various
diversities but also need to be compact and simple in
use [1]. By performing multiple functions within a
single system, the system's complexity can be reduced.
A promising solution to improve system performance
is the use of reconfigurable antennas, which can
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provide diversity at various levels [2]. Reconfigurable
MTM offers the necessary features for smart antennas.
We have been motivated to conduct comprehensive
research in the field of reconfigurable MTM antennas
due to various challenges reported in the literature such
as complex structures [3-5], limited tunability [3],
lower gain [5], lower bandwidth, large size [6] and use
of complex biasing circuity.
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Figure 1 — Classification of Materials
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A material’s response to electromagnetic radia-
tion is characterized by its electric permittivity (€)
and magnetic permeability (n). Recent studies [7]
suggest that by tuning these properties to negative
values, a negative refractive index can be achieved.
Materials exhibiting both negative permittivity (€ <
0) and permeability (u < 0) are classified as double-
negative [8]. To form a double negative metamaterial,
both permittivity (€) and permeability (1) need to be
negative, achieved by merging specific materials with
these properties.

We studyed existing metamaterial-inspired structure
[10] with double-negative characteristics for use in
wireless applications. The permeability and permittivity
of the structure were calculated through the NRW
method. Figure 2 illustrateds the classfications of
material and also properties of metamaterilas structures.

Study and analysis of Metamaterials structures:

Fig 2 — Prospective View [10]
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Fig 3 —Top View [10]
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Fig 4 — Bottom View [10]
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Figure 2 illustrated the the 3D Perspective view of
the metamaterial base antenna [10]. While the Figs.
3 and 4 shows the top and bottom views of the an-
tenna design by aouthers in [10] suggested antenna.
Furthermore, the Figure 5 illustrated the frequency vs.
permitivitty curves. As we can observed from Figure
4 the permitivettvity curves achived the negative val-
ues, which justify the characteristics of metametarials
properties. However, Figure 6 shows the permeability
vs frequency plot. Which is also provides the
justification of metamaterials properties.

Conclusion. This literature survey proposes a
metamaterial-inspired structure with double-negative
properties for potential wireless applications. The
permeability and permittivity were measured using
the NRW method. Simulation results, carried out
across a frequency range of 2 to 10 GHz and analyzed
in HFSS, reveal negative real values for permittivity
and permibility.
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RESEARCH AND EDUCATION OPPORTUNITIES IN PARTNERSHIP BETWEEN HARARE
INSTITUTE OF TECHNOLOGY AND BNTU
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Abstract. The current state of education and research and development (R&D) work in Harare Institute of Tech-
nology (HIT) is briefly reviewed, as well as opportunities in partnership between HIT and Belarussian National
Technical University (BNTU). The proposed roadmap of cooperation between HIT and BNTU includes corre-
spondence training of HIT teachers in the postgraduate program of the Belarusian National Technical University
in English, organization of short advanced training courses in English for HIT teachers at BNTU, lecturing by
BNTU teachers at HIT during short visits, implementation of joint R&D between the Innovation Hub of the Harare
Institute of Technology and the BNTU Science and Technology Park "Polytechnic" and others.
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HEPCIHEKTUBHBIE HAITPABJIEHUA COTPYJHUYECTBA TEXHOJOT'MYECKOI'O
NHCTUTYTA XAPAPE M1 BHTY B OBJIACTH HAYKHN U OBPA3OBAHUA

Mycuusa I1. B., Tapiaosekuii A. K.2, 3mxy Y.

Texnonozuyeckuii uncmumym Xapape, Xapape, Pecnybiuxa 3umbatee
2Benopycckuii HayuoHanbHblii mexuuyeckuii yuugepcumem, Munck, Pecnybnuxa Berapyco

Annotanusi. Kpatko paccMaTpuBaeTcs TEKyIlee COCTOSHHE 00pa3oBaTeIbHOW M HAayYHO-HCCIIEA0BATEIBCKON
(HMOKP) pabots! B TexnonorunueckoM uHcTuTyTe Xapape (HIT), a Taxke Bo3moxHocTH napTHepcTBa HIT n
Benopycckoro HannoHanbHOTO TexHH4eckoro yHusepcurera (BHTY). I[Ipennaraemst HarpaBieHus COTpyAHAYE-
ctBa HIT u BHTY BkitouaroT 3a04Hyto oAroToBKy npenojasateneid HIT B acnupanType benopycckoro Hammo-
HAJIBHOTO TEXHUYECKOTO YHUBEPCUTETA Ha aHTJIMHCKOM SI3BIKE, OpPTraHU3aIlMI0 KPATKOCPOUHBIX KYypPCOB MOBBIIIIE-
HUS KB UKAIIMU HA aHTIIMICKOM si3bIke iist mpenofaBareneit HIT B BHTY, utenue nexuwuii npenoaaBatensMu
BHTY B HIT BO Bpemsi KpaTKOCPOYHBIX BH3HUTOB, peann3anuio coBMecTHEIX HUOKP mexny VHHOBaIMOHHBIM
xabom HIT u Hayuno-rexnonormueckum nmapkom BHTY «[lomurexHux» u ap.

KaioueBble cioBa: o0pa3oBaHHe, HAyYHBIE M OIBITHO-KOHCTPYKTOPCKHE PaOOTHI, HAYYHOE COTPYJHUYECTBO,
acrmpaHTypa, 00pa3oBaTeIbHbIE IIPOrPaMMBI.

Aopec onsa nepenucxu: Tasnoscxuii A. K., np. Heszagucumocmu, 65, e. Munck 220113, Pecnybauxa benrapyco
e-mail: tyavlovsky@bntu.by

In April 2024, a representative of BNTU Andrey K.
Tyavlovsky completed an internship at the Harare
Institute of Technology (HIT), Republic of Zimbabwe.
During the internship, a wide range of issues on possible
cooperation between HIT and BNTU were discussed.

The main profiles of students training at HIT, pro-
vided by the relevant departments, are: biomedical
technologies; chemical production technology (in-
cluding food production technology); electronics, in-
cluding programmable digital devices based on mi-
crocontrollers, industrial automation systems, power
electronic devices; information technology; mechan-
ics; metalworking technologies. Training is carried
out at the first (bachelor's) and second (master's)

levels of higher education on a fee-paying basis. The
term of study in the bachelor's degree is 4 years, in
the master's degree is 2 years. The schedule of the ed-
ucational process in Zimbabwe is somewhat different
from the schedule of the educational process in the
Republic of Belarus: e.g., the academic year in Zim-
babwe begins on August 5.

The Harare Institute of Technology has a suffi-
ciently high scientific and technical level to develop
cooperation with technical universities in Belarus,
particulary with BNTU. It is also noticed that HIT has
an urgent need to train highly qualified scientific per-
sonnel due to the lack of a system for training and
certification of scientific personnel in Zimbabwe,



