APYTHX XapaKTEePUCTHK. Pe3yAbTATOM MOACAHPOBAHUA ABUAOCH OIIPEACACHHE AUAITA30HA U3MEHEHHISA
IIapaMETPOB CTPYKTYPBI, KOTOPBIE OKA3BIBAIOT CYIIECTBEHHOE BAHAHHE Ha AHMHAMHUKY IIPOIIECCOB
IIEPEHOCA IAEKTPOHOB. FICXOAl M3 IIOAYUEHHBIX PE3YABTATOB MOAEAHUPOBAHMUSA, BBIPAOOTAHBI
PEKOMEHAAIINN 110 CO3AAHHIO M COBEPIIEHCTBOBAHHIO HOBBIX IIPHOOPOB C  YAYHUILICHHBIMH
BBIXOAHBIME ITapamerpamu B Anarrasonax CBY u KBY. Vcroap3oBanne HCCAGAOBAHHBIX CTPYKTYP
HEOOXOAHMO AAfl CO3AAQHHA TPAH3UCTOPOB, KOTOPBIE MOYKHO IIPHMEHHUTH IIPH pa3paboTKe
ITPHUEMOIIEPEAAFOIIIIX MOAYACH, YCHARTEAEH B APYTHX YCTPOUCTB AmarrazoHa KBY.

PEAT-BASED ELECTROMAGNETIC SHIELDS FOR GROUND OBJECTS PROTECTION
AGAINST RADAR DETECTION

H.S. Al-Ameer, Hussin Mohamed Allebad, D.V. Stoler, V.S.Kolbun

Powdered peat containing materials were studied in combinations with the other materials,
which possess electrical or dielectric properties. It was shown, that the electromagnetic shield on the
basis of powdered peat with a sufficient thickness is capable of ensuring the reflection coefficient
about -6...-8 dB in the frequency range of 6...17 GHz. The origin and type of peat material do not
provide a significant difference in electromagnetic characteristics, which means, that their structure
and electrophysical properties are provided due to carbon content and the residual moisture content
and are rather similar.

Composite materials, comprised of powdered peat and polymer materials, with an increase in
the volumetric content of powdered filler are characterized by improved properties contributing to
the reduction of the transmission and reflection coefficients within the studied frequency range.

The use of the polymer binder in a composite peat-based material can increase the EMR
reflection coefficients within the frequency range of 8.0...:12.0 GHz up to due to the moisture stability
of the composite, and the change in volume of the organic material in the composite allows a
controlled change in reflection coefficients depending on the operation requirements. The smallest
reflection coefficient on a metal reflector can be obtained at the level lower than -6 dB for the
highbog peat, mixed with polymer gel with the 40% mass. content.

The manufacture procedure of flexible peat-based shields is suggested, which allows to
decrease the reflection coefficient of a metal surface to -1...-18 dB in the frequency range of
0.7..17 GHz. The transmission coefficient in the studied frequency range of the suggested material is
within the range of 0...—4.6 dB. The reflection coefficient value is smaller, than -8 dB (which is typical
for radioabsorbent materials) in the frequency range 12...17 GHz.

A multilayered shielding construction is developed, which allows to widen the bandwidth of
radioabsorbent characteristics of the peat-based EM shields. The smallest reflection coefticient value
is shown by the sample, with the foamed dielectric layer thickness of 3 mm. The reflection coefficient
value varies within the range of -2...-17 dB and is smaller than -8 dB above the frequency of 8 GHz.

OPTICALLY TRANSPARENT ELECTROMAGNETIC SHIELDS FOR SHF BAND
R.M. Awsi, I.A. Grabar, A.A. Lukashevich, T.A. Pulko

The analysis of electromagnetic channel of information leakage shows, that side
electromagnetic emanations of personal computers and laptops create a significant threat of
unauthorized access to information, processed on them. One of the most effective ways to prevent it
is to design electromagnetic shielding materials and cases, which are capable to attenuate the
electromagnetic power and locate the electromagnetic field within the shielded space. The application
of many types of conductive and magnetic materials for the unwanted electromagnetic radiation
shielding is limited by the lack of their optical transparency. Thus some parts of a computer — such as
the monitor and keyboard — should be protected with those materials, which allow to see the visual
information through them, at least partially. Application of polar dielectric liquids produces an
effective electromagnetic radiation shielding and acceptable optical visibility. Polymer gels application
is a good solution for liquid arranging in a necessary shape. The applied materials and approaches
resulted in the electromagnetic radiation shield with a certain shielding efficiency and acceptable visual
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transparency, which can be used as a part of a protective case for secured personal computers and
portable devices.

The use of water-based electromagnetic shield is justified and a polymer hydrogel was selected
as the matrix for water EM absorbing media. A combination of polar dielectric liquid and highly
hygroscopic polymer resulted in new composite material with the advanced properties, such as: EMR
attenuation in the frequency range of 0.7...17 GHz about 5...6 dB for the hydrogel thickness of 2.5
mm. The reflection coefficient in the studied frequency range is not higher than -4 dB. The optical
transparency in the visible range is not smaller than 80 %.

In addition, an electromagnetic shield construction is suggested, which is intended to protect a
user of either a mobile phone, smartphone or a tablet, against its unwanted EM radiation impact.

O HEOBXOAUMMOCTU KOMIMJIEKCHOIoO NoAxXoAA AnAa AOCTUXEHUA
QPPEKTUBHOINO MACKUPOBAHUA B YIIbTPA®UOJIETOBOM ANANMA3OHE ANUH
BOIJIH

T.M. Ileuens, T.H. Kucenésa A.M. IlpyiHux

CoBpeMeHHEIC TEXHOAOTHI Pa3BEAKH B OIITHYCCKOM AHAITA30HE AAMH BOAH (MH(DPAKPACHOM,
BUAUMOM U yAbTpacpuoseroBom (V@) mmpoko u adppexruBao passuparorc [1]. Baxuo ormerurs,
YTO paHee HAMOOAEE CTPATEIMIECKN OIIACHBIMU (CHABHO ITOABEP/KEHHBIMHE) B 3aAa49aX OOHAPYKEHHSA
ABASIAUCH BHAUMBIA U HMH@PAKpacHbIH Amuara3oHel. OAHAKO B HACTOAIIEE BPEMS ITOABUAOCH
DOABIIIOE KOAMYECTBO HEAOPOIUX YCTPOHCTB (yApTpacdmoseToBbie (hoTO- 1 BHACOKameper). lpm
HCIOAB30BaHNHN 3THX Y CEHCOPOB BO3MOMKHO OOHAPYKHBATH OOBEKTH Ha paccroanuu or 100m
[2]. M3 Bcero cmekrpa AAHHOTO H3AYYEHHA HEOOXOAUMO BBIACAUTH OAMKHHE Y® crekrp
(320 ... 400 H™M), KOTOPBI OOA2AAET CIIOCOOHOCTBIO OTOOPAKATH ACTAAH OOBEKTA HAa OOABIIHX
paccrofaHuAx (AecATKH KHAOMETPOB). [Ipumenenne V@ kamep AAf OOHAPYKEHUA LIEACH OAHHAKOBO
3P HEKTUBHO KaK B 3MMHIMN, TAK U ACTHUN IIePHOA r0Aa. CHEXHAA TIOBEPXHOCTD OOAGAACT BBICOKOIT
OTPAKATEABHOI CIIOCOOHOCTBIO B Y® 00AACTH; 34 CIET ITOTO ACTKO OOHAPYIKUTH CKPBIBACMBIC IICAH
MaA09(PDEKTUBHBIMI CPEACTBAMHE MACKUPOBKM B BHAC TEMHBIX IITCH HA CHEIY IIPH HABCACHIH
ycrpoticts portorpacpudeckoii passeAku ¢ mpoctbivu Y P dbuabTpamu. 3eAeHas AHCTBA U TpaBa
orpakarorT Y® Ayum, kak mpaBuao, He Ooaee 7%, a IIECOK B 3aBHCHMOCTH OT COACP/KAHES
kpemHuA — He OoAee 3 %. BOABIIMHCTBO KaMy(DAMKHBIX TKAHEIH CEPOTO U KEATOBATO-KOPHIHEBOTO
LIBETOB CIIOCOOHBI OTpakaTh HPHOAH3UTEABHO 50 %. 32 cUeT HAAMYHA TAKOIO KOHTPACTA MOKHO
AETKO OOHAPYKHTb B IIOAOOHBIX YCAOBHAX IEAH. Takum 00Opaszom, AoCTHYb 3PEeKTHBHOIO
MacKupoBaHusA B Y®P AMAITa30HE AAMH BOAH MOJKHO HA CHIDKCHHN OTPAKATEABHON CIOCOOHOCTH
CKPBIBAEMBIX OOBEKTOB:
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CTOJIBUKOBbLIE METAJINTOOKCUAHBLIE HAHOCTPYKTYPbI ANnA oUINbTPALUA
CUrHANOB ®OTOHHbLIX CUCTEM

A.H. ITlnuroBka, I'.T". 'opox

PasBrrre cOBpeMEHHON BBIMHMCAMTEABHON TEXHHUKH HAIIPABACHO ABIDKCTCH K IIEPEXOAY OT
JACKTPOHHBIX CHCTEM K (POTOHHBIM, KOTOPBIE IIO3BOAAT KAYECTBEHHO YBEAHYHTh OOBEM
nHPOPMALIIHI U CKOPOCTh ee 00paboTKU. [lepBBIM IITaroM B 9TOM HAIIPABACHHH OBIAO CO3AAHHE
BBICOKOI(P(PEKTUBHEIX OIITOBOAOKOHHBIX BOAHOBOAOB M AA3€POB Ha ABOIHOI I€TEPOCTPYKTYpE.
OAHAKO TaKHe CHCTEMBI, KAK B COBPEMEHHBIE 9IAEKTPOHHEBIE, TPEOYIOT 3(PPEKTUBHON (PUABTPALIIN 1
3AIIUTE TIEPEAAFOIIEIO OITHYCCKOIO CHIHAAA HA (DH3HYECKOM YpPOBHE. AAS €€ro MOIYT OBITH
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