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The conditions and frequency band of complete absorption of electromagnetic radiation in the absorbing

magnet-dielectric systemwere studied depending on the selective values of the dielectric constant of the sub-
strate, magnetic properties and thickness of the magnetic coating layer, which make it possible to almost com-
pletely extinguish the radiation when creating anti-radar non-reflective coatings, providing shelter for objects
from their light detection.

AHHOTAM A

HCCHBL[OB&J’II/ICL YCJIOBUA U 4aCTOTHAA I10JIOCA IMOJHOTO MOTJIOMICHUSA BJICKTPOMArHUTHOTO HM3JIyUYC€HUSA B CU-
cTeMe MOTJIOMIAIONINH MarHeTHK-AU3JIEeKTPUK B 3aBUCHMOCTH OT H30MpPATENIbHBIX 3HAUYEHHH IMAIIEKTPUUECKO M
MIPOHNIAEM OCTHU IMOI0KKHU, MAarHUTHBIX CBOWCTB U TOJIIIUHBL CJIOSA MArHUTHOT'O NOKPBITHS, MO3BOJJAIOIIUE ITPAK-
TUYECKH MOJHOCTHIO MOTACUTh U3y YeHHUE, IPHU CO3MAHNN aHTHPAJAPHBIX HEOTPaXAIOUIUX MOKPHITHH, oOecneyun-

BaIOIUE YKPBITHE OOBEKTOB OT UX CBETOBOTO OOHApY KEHHUS.
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AHaTM3UPOBANCE XapPaKTCPUCTUKH OTPAKCHUS
9JICKTPOMArHUTHOW BOJIHBI OT IUIOCKOTO CJIOSI ITOTJIO-
[IAIONIETO MarHeTHKa, HAaHECEHHOTO Ha HeMoTNIONIa0-
WA 10Ty OCCKOHEUHBINH cloN audsiekTpuka. Ompere-
JICHbI TPAHMIIBI CYIIECTBOBAHUS Y ITHX 3aBHCHMOCTEH
HOPMaJbHOU H aHOMJILHOM 00J1aCTeH, O TIIMYAOIIIXC ST
XapaKTepoM U3MEHEHUS UX dKCTPEeMaJbHBIX BEMYUH C
pocToMm TosnnuHbl ciost [1,2].

IIpu pa3paboTke Oe30TparkaTeIbHBIX MOKPBHITH I
Ha JUDJICKTPUYECKOW TMOMIOKKE Ba)KHBIM SIBISETCS
OIICHKA CTETICHH OTPaXKCHHS MaJArolIero M3ydeHUus B
npezenax HEeKOTOPOW MOJOCH! IMH BOJH HW3JTy4eHHS
BO/M3M n30MpatenbHbIX 3HadeHuit lo u Ao, mpu koTo-
PBIX B CHCTEME CO3JIAIOTCS Y CIOBUS TOJIHOTO TPOX0K-
JeHust BOJH [3,4].

Jns ompeneneHus mMoJoChl NIMH BOJH AA, B Ipe-
JleTlax KOTOpOH 3HaYeHUe p OTIMYHO OT HYJISI ¥ HE Tpe-
BBIIIAET HEKOTOPOH BEMYHHEI Pr, OyJIeM CIUTATh, YTO
TpPaHUIHOC 3HAUCHHUE PrMaJjio, 8 MAaTHUTHBIC W OTITHYC-
CKHE CBOMCTBA MOTJIONIAIOIIETO CJIOS MOKPBITHS U MO
JIO’)KKW HE MEHSIOTCS ¢ yacToToit [5,6]. [Ipu vactoTHOM

3aBUCHMOCTH K03 HHIHEHTA OTPaKeHHS BOJHBI JIBY X~
CJIOWHOW cucTeMbl, omnpenenseMoir ypaBHeHueM (1),

BEJIMYMHA DTOW MOJIOCH OYIeT paBHA:
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s L B @

! !

(E) +(R)
rne: Fo', Fo' — mpou3BOHBIE COOTBETCTBEHHO Be-
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HOTO conpoTuBieHusi Zd¢/Zo paccMatpuBaeMoil OBy x-
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rae uHIekc 0 cooTBeTCTByeT M30MpaTeIbHBIM
3HAYCHHUAM N, Y MOTJIOIIAIOIIEIO CJOs, JUIMHBI BOJHBI
M3Iy4eHUs] A U MOAyJsi Kod(HIMEeHTa OTpaKeHHs
BOJIHBI I'1 Ha TPAHUIIEC MOKPBITUE—TIOMIONKKA.
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Ipu BhIcOKUX 3HAUeHUIX N BenmmuuHON A B ypaB-
HeHuu (4.11) w1t xo MOXKHO peHeOpedh BBUIY €€ Ma-
JIOCTH TIO cpaBHEeHMIO ¢ N ¥ BOCIIOJIB30BaTECS MPHUOIH-
KCHHBIM ypaBHCHHEM

AL 4sh[ry,(2N -1)—Inr, ]
P2 n(2N -1)

B uactHoM ciydae, korga Martepuain NOTrpaHU4-
HOTO CJIOS HE IOMIOIAET 3JEKTPOMArHUTHOIO U3JIyde-
HUs (Y0=0, A=0) 1 BEIITOJHSIOTCS YCIOBHS IIPOCBETICH -
HOW ONITHKY, ypaBHEHHE (4) IPUBOMTCS K BUJY:

Ak an, _
pl,  m(2N-1)n;-1)’

Ecmu B kauectBe BemiecTBa BTOPOW Cpelbl HC-

4

©)

10JIb30BaTh MeTawl, To 2—>1 . B pe3ynpTate u3 ypas-
HeHus (4) cneayeT COOTHOLICHHE:

AL _ sh(4nx,y,)

P.A 28
Ha puc.l npencraBieHbl BBIYHCICHHBIC 10 yPaB-
HEeHUIO (3) 3aBHCHUMOCTH MEXIy NPUBEJICHHBIMU 3HA-
YEHHSIMH OTHOCHTCJBHOM  IOJIOCHI  MPOXOXKICHU S
BOJIHBI AMprAo U H30UpATEIbHBIMU BEIHYUHAMHE N, Ny
COOTBETCTBEHHO MOKPBITUS U MOJUIOKKH. BEIICCTB MO-
[JIOIIAIOMIETO CJIOS BEISCTBA U MPIJICTAIONINX K HEMY

; (6)

cpen [7,8]. 3aBUcUMOCTH IaHbl I NEPBBIX IBYX HY-
JIEBBIX MUHUMYMOB pyHKIUH P (x).

3HayeHHe OTHOCUTENILHON MOJIOCHI MOTIIOLICHH
ANprdo TIpHU 3aJaHHBIX M30UPATEIBHBIX BEIMIHHAX Ao
u loymenburaercst ¢ ysemmueHueM N ¥ BEeNMYHHBI N1.
BemmuuHaa 1MONOCH BO3pacTaeT C yBEIMYEGHHEM N |
MIPOXOIUT Yepe3 MaKCUMyM BOm3H N = N1. [Tonoxxenne
9TOT0 MakcmMyMma cimabo 3asucut ot N u ni. Ilpm 3a-
JaHHON BemmumHe N mOydaeMble 3aBUCHMOCTH B
IUIOCKOCTH KOOPJWMHAT OTPAaHHYEHBI MpPEICTbHBIMHA
KPUBBIMU, JAHHBIMHU Ha pHC.] MITPUXOBEIMU W IITPUX-
IIyHKTUPHBIMY JMHUAMU [9-12]. VI3 HUX, HUXHSAA, ONHU-
chiBaeMasi ypaBHEHHEM (0), COOTBETCTBYET CIy4alo,
KOTJa B KauecTBe BTOPOH cpefipl UCIOIb30BaHa MeTall-
Jaudeckas MOJI0XKKA, a BEPXHs, OMMChIBaeMas ypas-
nenueM (5).

Taxum 06pa3oM, BeIMYHHA MOJOCH! MOTJIOLUICHU ST
y paccMaTpHBaeMON CHUCTEMBbI BCErJa OKa3blBaeTCs
BBIIIIE, YEM MPH HAHECEHHM MOTJOMIAIOUIETo CNOsl Ha
METAJUIMYECKYI0 MOJI0XKKY, HO HUXKE MPHU OTCYTCTBUU
B HEM MOTMIOMIEHHA. OTH Pa3lU4uusl YMEHBIIAIOTCS C
yBEIMYEHHEM H30MpaTeNbHbIX 3HAUYCHUH N, a camu
CpaBHUBAaEMbl€ KPUBBIE B MpeJeNie NMPH BHICOKUX 3Ha-
YEHUSIX N aCUMNTOTHYECKH INPHOIIKAIOTCS APYT K

apyry [13-16].
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U3LYYeHUs U U3OUPAMETbHLIMU SHAYCHUSAMU MA2HUMHOU RPOHUYAEMOCIU L1’ NOKPLIMUSA U OUITeKMPUYECKOU
NPOHUYAEMOCIU & NOOJONCKU NPU NPOX0IHCOEHUEe BOIHbL Yepe3 08YXCIOUHYI0 CUCeMbl MA2HeMUK-OUINEKMPUK
(wmpuxosbvie Kpugbie — MEMAINUYECKAS NOOTONCKA).

References:

1. R.M.Kasimov. Variational method for meas-
uring the dielectric parameters of polar liquids in the
microwave range, Measurement Techniques, Ne 10,
1963, cc.48-49.

2. RM.Kasimov. Device for continuous meas-
urement of the electromagnetic wavelength ofliquid di-
electrics in a flow in a microwave circuit, Certificate of
authorship. Ne 254591, 1969, BI Ne32.

3. RM.Kasimov, S.R.Kasimova, Measurements
of the magnetic properties of magnetic liquids in wave-
guide, Measurement Techniques, USA, New-York,
2011,Vol.54, Is.6, pp.703-706

4. RM.Kasimov, S.R.Kasimova, Nonreflective
passage of electromagnetic radiation on its incidence at

an angle on the absorbing layer of a dielectric, Journal
of Engineering Physics and Thermophysics, New-
York, USA, 2011, Vol.84, Is.4, pp.787-793.

5. RM.Kasimov, S.R.Kasimova, Measurements
of the dielectric parameters of weakly absorbing liquids
in the microwave band, Measurement Techniques,
USA, New-York, 2002, Vol.45, Ne7, pp.765-768.

6. S.R.Kasimova, Reflectionless transmission of
electromagnetic radiation through a magnetic-dielectric
system, Journal of Engineering Physics and Thermo-
physics, USA, New-York, 2012, Vol.85, Ne3, pp.716-
720.

7. S.R. Kasimova, Reflection less absorption of
electromagnetic radiation incident at an angle upon a
clarified absorbing substrate, Journal of Engineering


http://www.springerlink.com/content/?Author=R.+M.+Kasimov
http://www.springerlink.com/content/?Author=S.+R.+Kasimova
http://www.springerlink.com/content/?Author=R.+M.+Kasimov
http://www.springerlink.com/content/?Author=S.+R.+Kasimova
http://www.springerlink.com/content/61g01q5h11q8x169/
http://www.springerlink.com/content/61g01q5h11q8x169/
http://www.springerlink.com/content/61g01q5h11q8x169/
http://www.springerlink.com/content/1062-0125/
http://www.springerlink.com/content/1062-0125/

114

Norwegian Journal of development of the International ScienceNo 129/2024

Physics and Thermophysics, USA, New-York, 2008,
Vol.81, Ne2, pp.236-241.

8. S.RKasimova. Measurements ofthe dielectric
properties of strongly absorbing substances at micro-
wave frequencies // Measurement Techniques, USA,
New-York, 2016, Vol.58, Is.12, pp.1372-1375.

9. S.R.Kasimova, Methods formeasuring dielec-
tric and magnetic properties of solid and liquid sub-
stances in the ultrahigh frequency range, Monograph,
2016, Qrif Ne98-2016, 175 p.

10. S.R. Kasimova. Improvement of the reflectiv-
ity of flat coatings, Journal of Engineering Physics and
Thermophysics, USA, New-York, 2018, Vol.91, Is.6,
pp.1592-1594.

11. Kasimova S.R. The Application of effect of
non-reflective absorption of electromagnetic radiation
for increasing of sensitivity and exactitude in optical
and dielectric measurements. Abstract of the PhD dis-
sertation. ANAS. 2001. No0.397

12. S.R. Kasimova, ER. Kasimov, Complete ab-
sorption of an electromagnetic wave in a two-layer
magnetodielectric-metal system, Paradigmata Poznani,

Czech Republic, Prague, 2019, Ne4, pp.18-20. (IF:
0.966).

13. S.R.Gasimova, E.R.Gasimov. Two layer non-
reflecting absorber of electromagnetic radiation with
magnetic absorbing coating // International Academic
Conference on Engineering, Internet and Technology.
Prague, Czech Republic. 2014, dec.12-13, pp.234-237.

14. S.R.Kasimova, E.R.Kasimov. Separation of
an Assigned Polarization Component of Electromag-
netic Radiation in its Reflection from an Antireflection
Absorbing Substrate // Journal of Engineering Physics
and Thermophysics. USA, New-York. 2015,
\Vol.88, Is.5, pp 1175-1182.

15. S.R.Kasimova, E.R.Kasimov. Complete ab-
sorption of an electromagnetic wave in a two-layer
magnetodielectric-metal system, Paradigmata Poznani,
Czech Republic, Prague, 2019, Ned, pp.18-20.

16. S.R.Kasimova. Microwave non-reflective
coatings and development of methods of their dielectric
and magnetic parameters. Abstract of doctoral disserta-
tion. 2021.


http://link.springer.com/journal/11018
http://link.springer.com/journal/11018/58/12/page/1
https://link.springer.com/journal/10891
https://link.springer.com/journal/10891
https://link.springer.com/journal/10891/91/6/page/1
http://link.springer.com/journal/10891
http://link.springer.com/journal/10891
http://link.springer.com/journal/10891/88/5/page/1

