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Fig. 1. (A) Outside circumferential magnetic flux density and (B) cross-section current den-
sity of FeNi/Cu/FeNi multilayer under external magnetic field of 5 Oe.
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In this work features of granule formation, hysteresis and resistive properties of the (Co,
Fe, Co—Fe, Ni, Fe—Ni)-(SiO,, ALO,) films of different composition have been investi-
gated

Komnosutsl 3d-mMeTamn — AMANIEKTPUK M3BECTHBI KaK I'PaHyIUPOBAHHBIC MAarHHUT-
HBIE CpE/bl, NIPEACTABIAIOIINE UHTEPEC I U3YYCHUS UHIUBUIYAIbHBIX U KOJUJICK-
TUBHBIX CBOMCTB MarHMTHBIX YacTHI, 3a()UKCUPOBAaHHBIX B TBEpAOM Marpuue. B To
K€ BpeMs I'PaHyJIUMpPOBAaHHBIC IUICHKU MMEIOT IOTEHLMAJ IPAKTUYECKOIO IIPUMEHE-
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HuUsl, Onaromaps cneru@UUIecKuM MarHuTOICKTPUYSCKUM CBOMCTBAM, K KOTOPHIM, B
YaCTHOCTH, OTHOCATCS THUTaHTCKUM 3¢ @deKT Xosuta, TMraHTCKO€ MarHUTOCOIPOTHB-
JICHHUE, TYHHEJIbHOE MarHuToconpoTusicHue [1,2].

B nanHol pabote mccienoBaiuch 0COOCHHOCTH TpaHyl000pa3oBaHus, THCTEpE-
3MCHBIC U pe3ucTuBHbIC cBoiicTBa mieHok (Co, Fe, Co—Fe, Ni, Fe—Ni)—(Si0O,,

AlLO,) paznuunoro coctasa. Mccnenyempbie 00pasiibl MOMydaanuch ABYMS CIocoOaMu:

METO/IOM BBICOKOUACTOTHOTO PACHBUICHUSI MO3aUYHbBIX MUIEHEW (Tum 1) U MeToaom
MarHeTpOHHOTO COpPACTBIJICHUSI OJHOKOMIIOHEHTHBIX MuleHel (tun 2). U3mepenue
MarHUTHBIX CBOWCTB MPOBOAMIIOCH P TTOMOIIY BUOPAIIMOHHOTO MarHeTOMeTpa, pe-
3UCTHUBHBIC CBOMCTBA U3MEPSIIUCH YETBIPEX30HAOBBIM METOIOM.

YcTaHOBJICHO, YTO CTPYKTypHOE coctosiHue tuieHok Co-SiO, u Co-AlO,, momy-

YeHHbIX OOOMMM CHOCO0aMHM, MOXKET XapaKTE€pPHU30BaThCS KaK TI'PAHYJIUPOBAHHOE
(puc. 1). OgHako nmapaMeTpbl TOM HaHOCTPYKTYPHI M, KaK CIIEACTBUE, MAKPOCKOIH-
YeCKHe CBOWCTBA TUIEHOK JBYX THIIOB MMEIOT CYIIECTBEHHBIE 0COOCHHOCTH. B uacT-
HOCTH, CPAaBHEHHE PE3YJITATOB MPSIMOTo (C MOMOIIBIO MTPOCBEUHBAIOLIEH JIEKTPOH-
HOUM MHUKPOCKOIINW) ¥ KOCBEHHOTO (ITyTEM aHalln3a KPUBBIX HAMarHWYMBaHU) aHAIH-
3a CTPYKTYpBI KOMIIO3UTOB MTOKA3aJ10, 9TO pa3Mep rpaHyll B IUICHKaX TUIA 2, MEHBIIIE,
a UX pacrpenesieHre Mo pa3Mepy M 1o oobemy obpasua 6osee OAHOPOIHO MO CpaB-
HEHUIO C IJIEHKaMu Tuna 1.

& el A . R ¥ e e ,
Puc. 1. U3zo6paxenue mieHok Coso(Si0O,)sq (a) 1 Coso(Al,03)sq (6), mOaydeHHBIX METO-
JIOM MarHeTPOHHOTO PACIBUIEHUS OMHOKOMIIOHEHTHBIX MHUIIEHEH

-

HccnenoBanne MarHUTHBIX CBOMCTB T'PAHYJIMPOBAHHBIX IUIEHOK, B KOTOPBIX B Ka-
yectBe 3d-meramna BeicTynaau Fe, Fe,Ni,, Co,Fe,, Ni, He BBIIBUIO MX KadecT-
BEHHBIX OTJIMYMI MO CPABHEHHUIO C IUIEHKaMHu Ha 0CHOBE CO. DTO yKa3bIBaeT Ha CXO-
KHE MEXaHU3MbI IPaHy’I000pa30BaHus B JaHHBIX cpefax. HambompluM MarHuToco-
MPOTUBJICHUEM OO0Jafady IJIEHKH, COAEpIKalllMe B KaueCTBE METaJUTMYECKOM (a3bl
Co u CoyFe,. Haumenslnee e 3HaueHUE HAOII0OAATIO0Ch JIJI1 KOMIIO3UTOB Ha OCHOBE

Ni, 4TO MOXET OBITH CBA3aHO C 00JIee MHTCHCUBHBIM B3aUMHBIM PACTBOPEHHEM KOM-
noneHT B cucteme Ni—Al,O; mo cpaBHenuto ¢ cucremamu (Co, Co—Fe, Fe—Ni, Fe)
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The Arctic is of fundamental military-strategic importance for Russia. The devel-
opment of the Arctic without an advanced telecommunication infrastructure is very
difficult. To supply working in the Arctic employees with universal means of com-
munication it is the most efficient to use wireless communication band between 2.4
GHz and 5 GHz. Facilities, where radio telecommunication equipment in the Arctic
works, have walls consisting of a multilayer structure. There is the problem of organ-
izing optimal communication. The most effective way is the organization with the
application of MIMO technology [1]. To use this theory it is necessary to know the
complex value ¢ that is the dielectric constant of a particular material.

The most optimal method to study the dielectric properties of materials is the use
of the waveguide method of short circuit and idle [2]. The method is based on the
searching for the standing wave ratio (SWR) and the phase of the microwave signal
transmitted through the sample.

After calibrating, waveguide section with the sample is set into microwave sec-
tion. It leads to a shift in the standing wave minimum, which depends on the proper-
ties of the researched dielectric and connected with its electrical characteristics by
correlation, obtained by solving the corresponding electrodynamic task leading to
complex transcendental equation. Escaping its solvation is possible by means of the
waveguide method of short circuit and idle. [4] This method gives good results and
involves measuring the SWR and displacement of the standing wave minimum rela-
tive to the reference plane chosen for the sample at the end of which short circuit and
idle modes are created alternatively. Omitting conclusion, we present only the final
form of the formulas for the calculation of the real and imaginary parts of the com-
plex permittivity ¢’ and €'":
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