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AHHOTALMS.

B Hacrosimelr pabore Oblma paspaboTaHa YWCICHHAs MOJETh KOHIICTIIIUU YIPABICHHS
pacrpenieieHueM 3JIeKTPOMarHuTHOTO TOJIsi BHYTPH KiuHUYeckoro MP tomorpada npu momorim
METa-CTPYKTYP, OICPKUBAIOIIMX TOMOJOTMYCCKH 3alUIICHHBIC KPACBbIC COCTOSHUSI.

BBenenue.

Ha ceromusimHuii geHb pak MOJIOYHOM >KeJe3bl sBISETCS HauboJiee pacHpOCTpaHEHHBIM
3JI0KaYECTBEHHBIM 00pa3oBaHueM cpenu skeHiuH [1]. PaHHss auarHoctuka paka CrocoOCTByeT
0oJbIlIeMy IIAHCY Ha YCIENIHOE JiedeHre. B HacTosIee BpeMsi CaMbIMH UCIIOJIb3YEMbIMH METO/IaMU
JMArHOCTHKYU SIBJISIFOTCS. MamMmorpadusi ¥ yiabTpa3ByKOBas TUATHOCTHKA, HO ITH HHCTPYMEHTBI
001a/1at0T HU3KOH 4yBCTBUTEIBHOCTHIO M CHEIU(PUIHOCTHI0. MarHUTHO-pe30HaHCHast ToMorpadus
(MPT) siBiisiercst HarbOoJiee HHPOPMATHBHBIM M 0€30TIACHBIM METOIOM JIUATHOCTUKH paKa MOJIOYHBIX
xene3 [2]. OaHako u3-3a HEOOXOAUMOCTH HCIIOJB30BAHHUS JIOMOJHUTEIHLHOTO JOPOTOCTOSIIETO
000pyI0BaHUs TPOIIeIypa CKAHUPOBAHUS UMEET BRICOKYIO CTOMMOCTD M HEIOCTYITHA JIJISI ITUPOKOTO
Kpyra JIIo1ei.

Panee ObLTO TIPEIIOKEHO MCTIOIH30BaTh OOBEMHBINM PE30HATOP Ha OCHOBE METaMaTepPHAIIOB
JUIS yAYYIICHUS BU3yaIM3alldl MOJIOUHBIX Jkene3 B moje 1.5 T [3]. Omnako HecMoTpsi Ha
3pdekTrBHYIO0 (POKYCUPOBKY MIEKTPOMATHUTHOTO ITOJISI B 00JIACTH HHTEpeca (MOJIIOYHOH JKeJe3bl) U
MOBBILICHUE PAJMOYaCTOTHONM O€30MacHOCTH, CYIIECTBEHHBIM OrPAaHUYEHHEM HCIOIb30BaHUS
JAHHOTO PaJMOYAaCTOTHOTO YCTPOWCTBA SIBISETCS OTHOCHUTEIBHO HHU3KAs aMIUIMTYJa MarHUTHOTO
T0JIs B 0OJIACTH IPYAHON CTEHKU M TTOIMBIIIEYHBIX 00JIACTSIX, YTO MPUBOJIUT K HU3KOMY Ka4eCTBY HX
BH3yau3anuu. JlaHHbIH (aKkT yMEHBIIAET TUArHOCTUICCKYIO IICHHOCTH MPEIJIOKEHHOTO METO A JIJIS
3a00NeBaHUN MOJOYHBIX kene3. Takum o0pazom, Mepel HCCIeI0BaTeIsIMH BO3HUKAeT 3ajada
pa3paboTaTh TaKOE PaAHMOYaCTOTHOE YCTPOMCTBO, KOTOPOE TIO3BOJUIIO OBI IMTOJIYYHTh KA4eCTBEHHBIC
MP-u3006paxenus Bo Bceil 001acT uHTEpeca (MOJIOUHBIE )Kee3bl, TPYIHAs CTEHKA U MOAMBIIICYHBIE
o0nactn).

OcHoBHast 4acThb.

B kauectBe peleHus BblllleyKa3aHHOH NpoOieMbl ObLIO TpeUIokKEeHO pa3paboTaTh
pEe30HATOP HAa OCHOBE MeETaMaTepUaloB, MOAICPKUBAIOIINN TOMOJOTUYECKH 3aAIIUIICHHYIO
PE30HAHCHYI0O MOAY. 32 OCHOBY OOBEMHOTO pPE30HATOpa MCIIOJIb30BAaCh I'€OMETPHUSl MaccHUBa
PA3OMKHYTBIX KOJIBICBBIX PC30HATOPOB. OcHoBHast naesd 3aKJIi4YacTCcad B OINTHMHU3AIIUHU
PACIONIOKEHHs PAa30MKHYTBIX Kouell myteM co3aanus nenouku Cy-Ilpuddepa-Xurepa [4]. Takas
MOJIeJIb JIEMOHCTPUPYET HEOOBIYHOE PACHpEeNIEHUE AJIEKTPOMArHuTHOIO MOJIsi: MarHUTHOE I0JIe
KOHILEHTpUpYyeTcs BOJM3M KpailHero »sjaeMeHTa cucTeMbl. TakuM o00pa3oM, OKHUIAETCS, YTO
MarHuTHOE 10JIe TPUEMO-TIepeIatolel pauoyacTOTHON KaTyIIKH JUI TeJla TUIA “TITUYbs KJIeTKa”,
KOTOpasi ucrmoiyib3yercss myisg Bo30OyxnaeHus MP curnama B KIMHHYECKHUX TOoMorpadax, Oyzaer
KOHIICHTPUPOBATHCS B 00JIACTU T'PYAHOM CTEHKM IMAllMeHTa, YBEJIWYMBAs KAueCTBO BU3yaJH3alMU
JTAaHHOM 00JacTH MHTEpeca.

YucneHHoe MOAETMPOBAHUE CTPYKTYPHI, MOIJIEP)KUBAIOLIEH TOMOJOTHUECKH 3alIUIEHHOE
KpaeBoe COCTOsSIHME, MpoBoAwioch B mporpaMMHoMm makete CST Microwave Studio 2020 c
UCMOJIb30BAHUEM KOHEYHO-Pa3HOCTHOIO METOJa B YacTOTHOM o0jacTh M MeToAa pacuera
coOCTBEeHHBIX MoA. Tak Kak wuccieqyeMas MeTa-CTpYKTypa NpeJHa3HayeHa JJis TOBBIIICHUS



kadecTBa MP-u3o00pakeHuii B 001acTv Tpyan, €€ HE0OOX0MMO Pa3MECTUTH PSAIOM C TEJIOM YeJIOBEKa.
CrnenoBaTebHO, OTPAaHMYEHUEM IO pa3MepaM CTPYKTYpbI SIBISIETCS MOIEPEYHbIA pasMmep Tpyau
yenoBeKka. Mcxons u3 3Toro Kpurepusi ObUTU BBIOpaHBI CIEAYIOUIME T€OMETPHUYECKHE pa3Mepbl
CTPYKTYphbI: 1iauHa — 16 cM, mmpuHa — 15,1 cM, Beicota — 11,4 cm.

beuin paccmoTrpensl ABe uuciaeHHble Monenu: (1) meTa-cTpykTypa, MOAEp KUBArOIIas
TOTIOJIOTUYECKU  3AIIUIICHHOE KpPaeBO€ COCTOSIHHE (PacCTOSHHE MEXIy OmmKalmmmu
Pa30MKHYTBIMU KOJIBLIEBBIMH PE30HATOpaMH B MaccHMBe — | CM, pacCTOSHHE MEXIy Iapamu
Pa30MKHYTBIX KOJBLIEBBIX PE30HATOPOB — 2,7 cM), (2) METACOJICHOU]I — MAacCCUB M3 Pa30OMKHYTHIX
KOJIBIIEBBIX PE30HATOPOB, PAaBHOYMAJCHHBIX Ha paccrosiuue 1,85 cm. B kaxmon sineMeHTapHOU
AYeliKe - Pa30MKHYTOM KOJIBLIEBOM pE30HAaTOpPE - HaXOAWJIOCh II0 JBa COCPEIOTOYECHHBIX
KOHJIeHcaTopa. EMKOCTH KOHJIEHCATOPOB MOJOMPAINCh TaK, YTOOBI TOMOJIOTHYECKH 3alUIleHHAs
MOJla TMEpPBOrO pe3oHaropa U (yHIAMEHTAJIbHAs MOAAa BTOPOIO PE30HATOPAa COOTBETCTBOBAIU
paboueii yactore 1.5 Tn MPT — 63,8 MI 1.

Jlanee o0e cucTembl HArpyKajauch OJHOPOJIHBIM (PAHTOMOM, UMUTHUPYIOIIUM CBOWMCTBA U
pa3Mepbl MOJIOYHOM Keye3bl M Tela €O CIeAYIOUIMMH CBOMCTBAMH: pa3Mep ydacTKa Tejia IOoj
MOJIOYHOI XKese30i — 16X16x8 cM®, quanexTpuyueckas MPOHUIAEMOCTD Tejla € = 78, MPOBOIUMOCTH
o = 0,45 Cm/M; pazmep MOJIOYHOM Kenesbl: paauyc — 4,7 cm, Beicota — 10,34 cMm, TudneKTpudecKas
npoHumaeMocts € = 70, mpoBoaumocts 6 = 0,2 Cm/Mm.

B OonbmmHCTBE KIMHUYECKUX ToMorpadoB st Bo30yxaeHus MP curnana ucnonb3yercs
paavovacToTHasl KaTyllka s Teja TUa “ITUYbs KJIEeTKa , KOTopas CO3/aeT Bpallarouieecs
MOTIEpEYHOE PATUOYACTOTHOE MArHUTHOE II0JIe B CBoeM oObeme. B pamkax uuCIeHHOro
MOJICJIUPOBAHUS MBI HCIIOJIB30BAIU SMYJISATOP, MO3BOJIAIONIMI CO3/1aTh AHAJIOTHYHOE TOBEIACHUE
MarHuTHOro nosst. OH mpeacTaBisl cOOON YeThIpe MOMAPHO OPTOTOHAIBHBIX COMPHKACAIOIIMXCS
KpasMH BOJIHOBOJHBIX nopTa. Kaxaomy mopty Obuia 3amana ¢aszoas 3anaepxkka B 90 rpamycos
OTHOCHUTENIbHO MpEeABIAYIIero Jjs CO3/JaHus BpallalolIerocss MOMEPEeYHOro pajnuo4acTOTHOTO
MarHuTHOTO 1oJs. B maHHyro cucteMy moo4yepeHO MOMEIIAIKNCh IBE MCCIIeyeMble MOJIETTH MeTa-
CTPYKTYp, Harpy>K€HHbIe Ha OJHOPOIHBINA (DaHTOM.

BriBOABI.

Pe3ynpTarsl mokasajiu, 4To ¢ MOMOIIBIO META-CTPYKTYP, NOAACPKUBAIOIINX TOMOJOTHYECKH
3alIMUIEHHBIE  KpaeBble COCTOSHHUSA, MOXHO HE TOJBKO YHOPABIATH  PACHPEACICHUEM
AJIEKTPOMArHUTHOTO TIOJIsi BHYTpU KiIMHUYeckoro MP Tomorpada, HO U yBEIMYNUTH OTHOIIECHUE
CUTHAJI-IIyM B 00JaCTH TPYIHON CTEHKH (YIy4IIUTh KauecTBO MP n300pa)keHus) Mo CpaBHEHHIO C
paHee HCCIEJOBAaHHBIMU  OECHPOBOJHBIMH  pPATUOYACTOTHBIMH  KAaTyIIKaMH Ha  OCHOBE
MeramarepuanoB. Jlanee ruiaHupyeTcss NPOBECTU JOIOJIHUTEIBHOE YHCIEHHOE HCCIEI0BaHUE
B3aUMOJICVCTBUS TPEIJIOKEHHON META-CTPYKTYPhI C PEATUCTUYHON MOJIENBIO YEIOBEKA U MOJENBIO
pPaanMovacTOTHOM KAaTyWIKW JJI Tella TUMHa “NTUYbs KJIETKa , a TaKXe C03/1aTh NPOTOTHUI METa-
YCTPOMCTBA U IPOBECTU IKCIIEPUMEHTAIBHBIE UCCIIEIOBAHMUS.
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