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IIpennoxeH oMHOCIOUHBIN MOJSIPU3ATOP, MPeodpasyIoNIuii JMHENHYIO oIS prU3aliiio B Kpyroylo. I1pe-
o0pa3oBaresib MOJISIPU3aLUU COCTOUT U3 PELIETUYATON CTPYKTYPHI, BBIIIOJIHEHHOM U3 KpeMHus. [Tosspusa-
TOp pa3paboTaH U ONTUMU3UPOBAH JJISI MUJLIMMETPOBOTO IMAaNa30Ha, B YaCTHOCTH IS “OKHA MPO3pavyHo-
cTu” Ha ajuHe BOJHEI 2 MM. [TolydeHHBIE pe3yIbTaThl IIOKA3BIBAIOT XOPOIIIee COMIaCOBAaHME MEXIY U3Me-
PEHHBIMU 3HAYCHUSIMU U pe3yJibTaTaMU MOACIMPOBAHUSI.
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BBEIAEHUE

B cucremax cBsisu CBY nuana3zoHa IIMPOKO MC-
MOJIB3YIOTCS IIpeoOpa3oBaTelu IMoJIsIpu3ann. Jlaab-
Helllee pa3BUTHUE TaKUX CUCTEM HaIlpaBJIeHO Ha pac-
mupeHue padodeit momocel 1o KBY nuamasoHa.
OueBunHbiMU TIpenMylnecTBamMu KBY nmamazona
(30—300 I'T) siBasti0TCSI OOJIee BhICOKAs pa3peliaio-
asi CITOCOOHOCTD PagyOIOKAIIMOHHBIX CUCTEM, 00~
Jiee BBICOKOE€ OBICTPONEMCTBUE M OOJIBIIOE KOJIMYEe-
CTBO KaHaJIOB CBSI3U, BO3MOXHOCTb IPUMEHEHUS
CBEPXIIMPOKOIIOJIOCHBIX CUTHAJIOB, MEHbIIIME Taba-
puUTHI 1 Macca anmnapaTtyphbl. I1o cpaBHeHUIO ¢ ONTH-
yeckuM, KBY gmama3oH TakxKe MMeeT IIpeuMyllie-
CTBa, TaKMe KaK YBEPECHHOE IIPOXOXKICHUE DJIEKTPO-
MarHUTHOTO U3JIyYeHHUS B OKHAX IIPO3PAYHOCTH IIPU
JIIOOBIX TTOTOOHBIX YCIOBUSIX.

OcBoeHnEe KOPOTKOBOJIHOBOM YaCTH MUJLIMMET-
pOBOTO IMaria3oHa TpeOyeT CO3mMaHusSI NPUHIIUIIN-
aJIbHO HOBOI1 KOMITOHEHTHOM 0a3bl. Ha ceromnsim-
HUIi IeHb IpobjieMa CO3MaHUsI IIPOCTOTO U B TO 3Ke
BpeMsT 3¢ (PEeKTUBHOIO Ipeodpa3oBaTels JIMHEHHOMN
MOJIIPU3ALIMM B KPYTOBYIO MOJISIPM3ALIUIO HE pelleHa
JIJTs1 AraIia30Ha JJIMH BOJIH OKOJIO 2 MM, SIBJISIFOILIETOCS
ogHUM 13 “oKoH npo3pauyHocti” KBY mmama3ona.

IIpeobGpa3oBaTenu JUMHEHHON MOJSIpU3ALUU B
KPYToBY1O JiJ1s1 BO3MOXHOCTH TPUMEHEHUST B pyTop-
HBIX aHTEHHaX ObIBAIOT CJIEAYIOIIUX TUIIOB: TUIJIEK-
Tpudeckue [1—6], Metammueckue [7—9] u KkoMOu-
HupoBaHHbIe [10—18]. Takke oHM pa3IMYarOTCS 110
TUIIAaM W TEXHOJIOTUSIM M3roToBieHus. Hanpumep,

HauboJiee paclpoCTpaHEHHbIE TEXHOJOTUU — 3TO
TEXHOJIOTUS IIOJISIPU3aTOPOB MEaHAPOBOIl JIMHUU
[17, 18], gepenyrominecss TUIIEKTPUIECKNE TIITACTH-
HbI [5], UCKYCCTBEHHO CO3/IaHHbIE aHU3O0TPOITHbIE
IUBJIEKTPUKK [6], TOBTOpSIONIUECS arepTypHbBIe
2JIEMEHTHI B BUE BBIPE30B B MeTajuie [7—9] u meTain-
JIM3allMM Ha IU3JEKTPUUEeCKOM ocHoBaHuu [10—12].
[Mpuyem MeTayuIM3aLMs Ha IUAJICKTPUIECKOM OCHO-
BaHMU MOKET ObITh MHOTOC/IO0MHOI [13—16]. OnHako
OOJIBIIMHCTBO M3 3TUX KOHLEMIUMI HE MOTYT OBITh
JIETKO peajiM30BaHbl B MIJUIMMETPOBOM IMAara3oHe
IUIMH BOJIH, TAE€ MOIIYCKM II0 pa3dMepaM SIBIISTIOTCS
KPUTUYECKUMU U TpeOyeTcs TOYHOE ITOBTOPsSiIeMOe
IIPOM3BOJICTBO.

PASPABOTKA U PACYHET
PEINETYATOMN CTPYKTYPbI

IIpeoOpa3oBaHue JUMHEHHON IOJSIpU3aLUUA B
KPYTOBYIO IIPOUCXOOUT IIPU CTAHOBIIEHUM IBYX OPTO-
TOHAJIHBIX KOMIIOHEHT 1oJist £, ¥ E), paBHBIX Ipyr
Ipyra ¢ pasHocThio (a3 90°. Kak yxke GbUI0 CKa3aHO
BBIILIIE, CIOCOOBLI IIOJIYYEHHUS 3JIEKTPOMArHUTHOM
BOJIHEI C KPYTOBOM MOJIsIpU3alifeil MOTYT OBITh pa3-
JUIHBIMHA. MCKycCTBEHHO CO3IaHHBIE aHWU30TPOII-
HBIe OUBJICKTPUKU, SIBIISIIOTCS HauOoJiee ITepCreK-
TUBHBbIMU 1151 ocBoeHUsT KBY nuanaszona. Bo-mep-
BBIX, M3TOTOBJICHME TAaKHX YCTPOMCTB MOXKET OBITh
MAacCCOBBIM, YTO MOJIOXKUTEIHLHO CKaXKeTCd Ha UTOrO-
BOIi LicHe. Bo-BTOpBIX, 13-32 OOHOPOIHOIO COCTaBa B
TaKMX YCTPOMCTBAX BIEKTPUUYCCKIE XapaKTePpUCTUKH
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Puc. 1. [IpeobpazoBaresb moisipu3allii BMECTE C PYIIOPHOI aHTEeHHOI: / — pylopHasi aHTeHHa, 2 — IpeoOpa3oBaTeb MO~

pu3anuu, 3 — Kpyrosasi moJisipusanus.

He OyAyT 3aBHUCETb OT TeMIIEpaTyphbl OKpYXKaloIei
Cpelibl, B OTJIMYME OT CTPYKTYP C AUTTOJbHBIM 3 PeK-
TOM Ha METAJUIMYECKUX JIeMeHTax. B-TpeTbux, B Ta-
KHX CTPYKTYpax, KaK IMpaBUJI0, OUeHb MaJIOe OTpaske-
HUE U BLICOKU# YPOBEHb MPOXOXKAEHUS JIeKTpOMar-
HUTHOU BOJIHBI B paboueM auarna3oHe JJIMH BOJIH. B-
YETBEPTHIX, IUIIEKTPUYECKUE TTPEe0Opa3oBaTe/in Mo-
JIIPU3ALUN SIBIISIOTCST IMMPOKONoJIocHBIMU [6]. Tlo-
JIIPOOHBIN aHaM3 BCeX TUIOB IMpeodpa3oBareeil mo-
JIIpU3aliii, KOTOpble MOTYT OBITh peaJM30BaHbl B
MWUIMMETPOBOM Jrana3oHe, mpuBeaeH B padote [19].

B xaudecTBe nporoTuna aHU30TPOITHOTO JUIJIEK-
TpuKa Obljla BEIOpaHa pelierdyarasi CTpyKTypa, chop-
MHUPOBaHHas Ha KpeMHUeBol ractuHe. KpemHue-
Bbl€ TJIACTMHBI paHee MPUMEHSJIUCH ISl CO3MaHus
npeobpazoBaTesis MoJsIpU3allii, HO JUIb B Kaye-
crBe nomitoxku [20]. IIpoBecTu olieHKY aHHU30TPO-
MUY JUIJEKTPUKA C UCKYCCTBEHHO CO3JlaHHBIMU BblI-
pe3aMu MOXHO T0 (opmynaM 3ddeKTUBHON aU-
2JIEKTPUUYECKOU MTPOHUIIAEMOCTH:

_ €&
g, =—m———, 1
g, =0¢, +(1-0)g, (2)

rae €, — IMdJIeKTpudecKasi MpOHUIIaeMOCTh BO3/1yXa,
€, — IUBJIEKTpHUUecKas TIPOHUIIAEMOCTb MaTepuraa,
¥ — 0O6beMHass KOHLIEHTpAalusl, OIIMChIBAIOIIAS TOJIIO
JUBJIEKTPUUECKOIO MaTepuaja B 0OOIllIeM oObeMme.
CrnenmoBaTenbHO, (pa30Basi CKOPOCTh PACIPOCTPAHSI-
JOLIEICST BOJIHEI C TTOJIsIpU3aliieil BIOJIb OCU Y SIBJISI-
eTcsi 6oJiee MeIJIEHHOM, 4eM 110 ocu X, UTO IIPUBOIUT
K JIBYM Pa3JIMYHBIM (ha30BbIM CIABUTaM @, U @, KOT/Ia
BOJIHBI IPOUAYT Yepe3 AUAIEKTPUIECKUI MaTepuall.
YyuTtbiBasi, YTO MarHUTHasl MMPOHULIAEMOCTb U = 1,
dopMya st pacdyeTa pa3HOCTU (a3 BHIIJISIAUT CIIe-
IYIOIINM 00pa3oM:

Mg =, —0, = 2n(\E, ~e,) . 3)

rae 4 — ToMUIMHA, A — JUIMHA BOJTHEI.
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1st pacyeTa UTOrOBBIX DJIEKTPUYECKUX ITapaMeT-
POB MOXHO MCIIOJIb30BaTh MPOrpaMMbl 3JICKTPOIM -
Hammaeckoro monennpoBannsg CST, HFSS, Comsol
u ap. [IpyudeM mist OCTUKEHMSI HAUJIY4YIIEero pe3yib-
TaTa PEKOMEHIYETCSI yYUTBIBATh TEOMETPUIO pyIIopa,
COBMECTHO C KOTOPBIM OYZIET MCIOIb30BaThCs MPe00-
pasoBareib Mojsipusaiuu. s AByXMUIITMMETPOBOTO
JIralia30Ha ONTUMaJIbHAs TOIIIMHA KPEMHUEBOM TIIa-
CTWHBI NOJDKHA OBITh B mpenenax 400—450 mxm. Mo-
JIeJib IOJIIPU3aTopa U3 KPEMHUSI C PyNIOPHOI aHTEH-
HOI1 mpencTaBiaeHa Ha puc. 1. I moaydeHUs Kpy-
rOBOIl  TIOJsIpM3allud HEOOXOOWMO TOBEPHYTh
noysipu3aTop Ha 45°. TTonyyeHHBIE TPU MOJIEIUPO-
BaHWM 3HAYEHUsI OoceBOro cootHolleHus (Axial Ra-
tio) 6bIM Ha ypoBHe 0.2 n1b Ha yacTtoTe 139 I'T.

NCCIEOYEMDbIE OBPA3ILIbI
N METOOUKA SKCIITEPUMEHTA

Cpa3y XOTUM OTMETHUTb, YTO HaM HE yIaJoCh C
MepBOro pa3a MoracTh B TOUHbIE pa3Mepbl Mpeodpa-
3o0BaTeis nojisipu3auun. [losToMy mpencraBieHHbIE
pacyeTHbIE TaHHBIE OCEBOTO COOTHOIIEHUS Ha pUC. 2
OTHOCSTCS K pa3Mepam, IojiydeHHbIe o paKTy U3Tro-
TOBJICHMUSI.

Huist coznanus AnaAeKTpUIECKUX MoJIsipu3aTopoB
B JaHHO# paboTe MPUMEHSUIMCH TUIACTUHBI BICOKO-
pe3UCTUBHOTO KpeMHUs ToamuHoit 420 mxMm. C 110-
MOIIbIO JIAa3€pHON pPE3KMW U3 TUIACTUH BbIPE3ATUCH
IHUCKOBBIE 00pa3Iibl IMaMeTpoM 16 MM, Ha KOTOPBIX
¢dbopmupoBanach pelieTyaTasi CTpykTypa ¢ IepuoaoM
990 Mxm (10 Mxm). B ucciienoBaHuu MCnojab30Ba-
JIUCh 1BA TUMA CTPYKTYP: C IIUPUHON CTPYH pellIeTKU
332 mMxm (10 MxM) m ¢ mmpuHOM 374 MKM
(10 mx™m). BHemHuii pasmep npeobOpasoBaTeseit
MoJsIpU3alii Moadupascs TaKuM o0pa3oM, YTOOBI
00pasibl MOTJIU OBITh PACIIONIOXKEHbI B KAUECTBE Ha-
caJKy Ha TUITOBOM KOHWYECKMi pymnop. I'eHepatop
dupmsr OO0 “MBBMB” [21] Ha ocHose JITI]I (1a-
BUHHO-TIPOJIETHBIN AMOM) B HAIlEeM MCCIeNOBaHUU
npencrtasiieH Kak JITI-uctouHuk. MoIHOCTh reHe-
Ne 2
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Puc. 2. Pe3ynbraThl MOOEIMPOBAHUSI OCEBOTO OTHOIIE-
HUS o6pasia #2 U SKCIeprUMEHTaIbHbIe 3HAYeHUsI, T10-
JlydeHHbIe Ha yacToTe 138.9 I'Ti.

patopa coctasisiia 80 MBT, yactora wu3nydeHUS
138.9 I'T.

Ha puc. 3 n3zobpaxeHa cxeMa 3KCIIepUMEHTaIb-
HoI1 ycTaHOBKHU. Ha BbIxod reHepaTopa ObLI yCTaHOB-
JIEH KOHMYECKU MEeTAJIMYECKUI pyIIop, Ha BBEIXOIE
13 KOTOPOTO (hopMUpoBajcs OJIU3KHUIN K TayCCOBOMY
pacrpencaeHUI0 MydYoK WM3Iy4eHUS BEPTUKAILHOM
nojspuzanuu. Ha pymop ycraHaBimBaiach KOJIblie-
BUIHAS HAcagKa, B LIEHTPE KOTOPOI HAXOAUIICS U3y~
YyaeMBIii pelieTdaThlii IIpeodpa3oBaTesib MOJISIprU3a-
LI, KOTOPBII BIJIOTHYIO IIPUKMMAJICS K BEIXOIY PY-
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nopa. KoblieBass Hacagka, B CBOIO ouepenb,
Kpenujiach K CHeuMajbHOMY BpalllaTelio C ITOMO-
IIBIO TIPMKMMHBIX 001TOB. Takast KOHCTPYKIIMSI T103-
BOJISIJIa OCYIIECTBIISITh IPELM3UOHHEIE HACTPOMKU
MO3UIIMOHMPOBAHUS yTeM BpaieHus. IIpeoopaszo-
BaHME PACXOSIIErocs IIydka B mapajulejbHbIA OCy-
LIECTBJISIIIOCH CIEAYIOIIMM 00pa3oM: Ha ONITUYECKUIA
TpakT ImoMelanachk JuH3a (JI), ciegom 3a KOoTopoit
pacnoyiarajicsi BeHTUJISITOp-oTcekareab (Mom) mis
MOOyJISIUM 4acToThl uanydeHus (23 Iin). Caemyio-
IIIMM 3JIEMEHTOM ONTUYECKOI CUCTEMBI ObLIT peIieT-
yateiit moasspusarop (IT) ¢ Bpamenuem 360°, KoTo-
PBIi1 MCITONIB30BAJICS UISI XapaKTepus3aluu U3Jyde-
HUS ¥ ONIpelIe/ICHUSI CTENIeHU “LIUPKYJISIPHOCTU” €To
nojsipu3anuu. B cinydae naeanbHOM KPYroBO OIS -
puzauuy u3MeHeHue yria Ionspusaropa (I1) He
JIOJDKHO OBLIO M3MEHSITh MHTErpaJibHYI0 MOIIHOCTb
MPOIIIEAIIEeTO Yepe3 HEro U3JyYeHUsl Ha NETEKTOope.
JleTekTpoBaHWE M3IYyYEHUS OCYIIECTBISIIIOCH MPU
nomommu mmponaerekropa (PIR), mogkimodyeHHOTO K
Lock-In ycunurento (Lock-In), rme mpoucxommia
perucrtpauysi 3HAYeHUM MHTErpajibHOM MOIIHOCTU
curHajna.

OO1IMit arTOpUTM M3MEPEHUST OCEBOTO OTHOIIIEe-
Hus (Axial Ratio) BeImsimen ciaeayoimuM oopa3om:
Hacajka ¢ TpeoOpasoBarejieM MNOJsIpU3alUu ycTa-
HaB/JIMBaJlaCh Ha BBIXOA pyrnopa reHeparopa U 3a-
KperJisiiach MPUXUMHBIMUY 00JITAMU BpalllaTesis, 3a-
TeM MPOUCXOAUIIO MPELU3UOHHOE TTO3UILIMOHNPOBA-
HUe o0pa3lua, KOTOPO€ OLUEHUBAIOCH TaKUM
oOpa3oMm, 4ToOBI ITIpU BpamieHnu noaspusaropa (I1)
Ha 360° (mar BpameHus 10°) mokazaHrue MOILIHOCTHU
curHana Ha Lock-In ycunurene m3aMeHsIOCh Hau-

. I I P
Mon I1 PIR
—_— —> —_—
.-"'BpamaTenI;"-._l
JI
Lock-In
OBM

Puc. 3. Biok-cxema skcniepuMeHTIBHOM ycTaHOBKY, Tre: JITI[I — renepaTtop Ha ocHoBe JIT1/1, Bpamarens — MexaHmdeckast
cucrema ¢ GUKCUpyrommMu 6onramu, JI — irH3a, Mon — BEeHTWISITOPHBIN OTCeKaTes b, UCTIONb3yeMblii 111 MoayIsiuuu, I1 —
nojspusatop, PIR — nuponerekrop, Lock-In — ycunurens, DBM — ynpasisioniuii KOMIbioTep.
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Puc. 4. I'pacduk 3aBUcMMOCTH MHTErpajbHOM MoltHocT KBY u3ydeHust npu npoxoxaeHuu yepe3 oopasell OT yrJIoBOro Io-
noxeHus: nonsipusaropa (I1) mpu pasnumuHom ymaneHuu obpasia ot pynopa reHeparopa: Grid#1 ¢ TommmHO# cTepxKHei

332 MM (a), Grid#2 c TonuuHoi crepxHeit 374 MkM (0).

MEHBIIMM 00pa3oM IIpU U3MEHEHWU YIJIa MOJIOXe-
Husa nonsipusaTopa (I1). Ilpm HaxoXmeHUM ONTH-
MaJILHOTO MOJIOXEHUSI 00pa3iia OCyIIEeCTBIISIACH MO-
cienoBaTebHAs PEerucTpanys MOIIHOCTH CUTHAaja
IJIsT KaXKIOTO YIJIOBOTO ITIOJIOXKEHMS IOJISIpU3aTopa
(IT). duist Gonpleit TOUHOCTU M3MEPEHUS, TSI KaxK-
noro yria noixgpusatopa (I1), nupoaeTeKTopom mpo-
U3BOAWIOCH CKAHUPOBAHUE IO Tutomanu 4 X 4 cm?,
YTO COOTBETCTBYET IUIOIIAAN ITapajuIeIbHOTO ITy4YKa
cyOTepareplioBOro M3Jy4yeHUsl B Hallell >KcIiepu-
MEHTaJIbHOM cucTeMe.

PE3VYJIbTATBI DKCITEPUMEHTA

Uccnenyemble 06pa3nbl mpeodpa3oBarteseii moss-
pM3alMM ObLIM BBIMOJHEHBI TTO0 TEXHOJOTUM Jla3ep-
HOI pe3KU 1 PEeICTaBISUIM PELIETYATYIO CTPYKTYPY C
nepuogoM 1T = 990 MKM M HIMPUHON CTEpXKHEM
332 MM st Grid#1 u 374 mxm morsa Grid#2. Jnsa
Kaxaoro odpasna ObUIM HpOBeIeHbl M3MEPEHUS B
36 TOUKaxX, COOTBETCTBYIOLIUX PA3HOMY YIJIY ITOJISI-
puzaropa (I1). st HamIsIOHOM BU3yaJM3alluM pe-
3yJbTaTOB M3MEpEeHUsI ObLIa IIOCTPOEHA KpyroBas
auarpaMmma, rae JJuHe paguyca COOTBETCTBYET MHTe-
rpajbHasi MOIIIHOCTb, a MO OKPY>KHOCTU OTJIOXKEHBI
yoibl moBopoTa mossipu3aropa (I1). B ciyyae Hamm-
4 uaeaabHOW KPpyroBoi Mojsipu3aliii MHOXECTBO
TOYEK Ha rpacuke 10JKHO 00pa30oBaTh OKPYKHOCTb.
B xadecTBe MOIOJIHUTEIBHBIX UHAUKATOPOB UCIIOIb-
3yIOTCS ABa IapaMeTpa, NpeaCTaBICHHBIX B JIETCHIE
rpaduka: V'u AR, rne V' — nmapamMeTp BUTZHOCTH, OITpe-
JeNIsieMblid 1o (hopMmyie:

— Pmax — Pmin (4)
b
Pmax + min
rae Pmax — MaKCUMaJIbHO€ 3HAYCHUEC I/IHTeraJIBHOﬁ

MOIITHOCTHU Ha UISMCPCHHBIX YIJIaX ITOJOKCHUA ITOJIA-

MN3BECTUA PAH. CEPUA OU3NYECKAA

pusaropa (I1); P,,;,, — MUHUMAaJIbHOE 3HAYEHHE COOT-
BETCTBEHHO.

OceBoe oTHollIeHUE A R onpeAesyioch o (hopMyie:
AR = % (5)
min

Ha puc. 4a nipencrasieHbl pe3ylabTaThl U3MeEpe-
Huit 1151 oopasna Grid#1. [lepBoe n3mMepeHue, mpe-
cTaBJieHHOE B Buje (@) Ha puc. 4a, MpOUCXOIUIIO 10
ONKUCAaHHOMY B MpPEIbIOyIIeM pas3[elie aJlrOpUTMY,
Korma u3MepsieMblii 00pa3el] yCTaHOBJIEH BIUIOTHYIO
K BbIXOAY reHepartopa. OmHaKo, M3-3a IMOJYyYEHHBIX
P U3TOTOBJIEHMU pa3MepPOB, OTJIMYHBIX OT OXUIA-
€MbIX, JaXke Mpu caMOii MPELUU3MOHHON HACTpOIKe
nmonoxeHus Grid# 1 monydeHHBIe pe3y/IbTaThl OKa3a-
JINCh JOCTAaTOYHO MaJeKN OT JOCTUKCHUS KPyTrOBOM
NoJsipU3alvy: MaKCUMajlbHasd 1 MAUHUMAaJbHAs aM-
TUIATYABI MOLITHOCTHU OTJIM4YatoTcs B 1.37 pa3a, 4To co-
otBetcTBYeT AR = 1.37 nb. br10o npuHsTO penieHue
ONTUMM3HMPOBATh pabOTy IIpeoOpa30BaTeIs OIS PU-
3alln, UBMEHUB €I'0 IOJIOKEHNE OTHOCUTEJIBbHO BbI-
xoma pynopa reHeparopa. Hacanka ¢ odpa3uomM, 3a-
¢ukcupoBaHHas 00JITaMU BpalllaTess, OCTaBalach B
CTallMOHAPHOM MOJIOXEHUH, a TeHEPaTOP U3IyYeHUS
C BBIXOAHBLIM PYIIOPOM OBLI OTOABUHYT OT IIpeodpa-
30BaresIs mosipu3anuu Ha 1 Mm. U3MepeHue npu ta-
KOM MOJIOXXEHUU oOpas3ua (A) 1mokasajo yaydlleH-
HBIE pe3yJIbTaThl, U COOTHOLIEHNE AR YMEHBIIMIOCH

nmo 1.07 nb.

PucyHok 46 oroOpaxaeT pe3yabTaThl U3MEepPEeHUit
st BToporo ob6pasna (Grid#2). YcraHOBIEHHBIN B
YIIOp K BEIXOmy pyriopa reHeparopa Grid#2 oTyeTiim-
BO J€MOHCTPUPOBAJ MOJSIPU3ALNIO, OJU3KYIO K BJI-
yuntudeckoii (3Hauenue AR = 1.87 nb ((®) Ha rpa-
¢uke). Kak u B ciaydae ¢ mepBbIM 0Opa3lioM, ObLIa
Mpou3BeJeHa MOIbITKA ONTUMU3ALMU €ro TOJIoXKe-
HUS TTyTEM ero IUCTaHLIMPOBAHMS OT BbIXOJa pyrnopa
reHepaTopa Ha 1 (V) 1 0.5 MM (A).
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Btopoii o6pazen oka3aics KpaifHe YyBCTBUTEICH
K JTOHACTPOMKE IOJIOXKEHUSI OTHOCUTEIBHO BBIXOJA
pyriopa reHeparopa. Tak, IpHU PacCTOSTHUM MEXIY
pynopoM u Grid#2 B 1 MM, ygajoch JOCTUYb KPYro-
BOI Tosisipu3anu co 3HadeHueM Axial Ratio 61m3-
KuM K uaeaibHoMy (AR = 0.59 nb). smepeHHbIe
3HaueHus (V), MOXO0XHe Ha MpaKTHIECKU HIealb-
HBII1 KPyT, XOPOIIIO 3aMETHBI Ha puc. 4a.

IMonyyeHHBIE BKCIEPUMEHTAJIBHBIM IYyTEM 3Ha-
yeHus misg Grid#2 HajmoxXeHbI Ha JaHHBIE, TTOJTydeH-
Hble TMPU MOJAEJIUPOBAHUU OCEBOTO OTHOIICHUS B
muamazone 138—141 I'Tu. TengeHIUST K yMEHBIIIE-
HHIO OCEBOT0 OTHOIIICHUS IIPU YIAJICHNU 00pa3lia OT
PYIIOPHOII aHTEHHBI TAKXKE MPOCIEKUBACTCSI W IPU
TEOPETUUYECKOM pacyeTe KPEeMHMEBOW pPEeIIeTKU C
TONIIMHOM cTepxKHeM 374 MKM, TIpEACTaBJIEHHOTO Ha
puc. 2.

3AKJIIOYEHHME

JlanHasg paboTa nmpencraBiseT NpeaBapuTeIbHBIC
pe3yabTaThl UCCJIEIOBAHUSI TOHKUX KPEMHUEBBIX pe-
IIeTYaThIX MpeoOpazoBaTeeit moasipu3anuu st a¢-
¢GeKTUBHOTO IIPeoOpPa30BaHUS IUHEMHO-ITOJISIPU30-
BaHHOTO CyOTeparepioBOro U3Iy4eHUsI B HUPKYJISIP-
HO-MOJISIpU30BaHHOE.

H1s1 ogHOTO M3 3KCIEePUMEHTAIBHBIX 00pa3oB
yIaJI0Ch IIOJYYUTH IOJSIPU3ALUIO C OYeHb MAaJIbIM
ko dunmentom AR (0.594 nb), yTo Moka3biBaeT
MPUHIMUITHAATBHYIO BO3MOXHOCTbD ITOJIyYEeHUS KPyTo-
BOI1 TOJISIpU3alIMM MCIOJIb3YsI TaKOM TUIT KpEeMHUE-
BBIX CTPYKTYP.

HUcciaenosanus B 1aHHOW 00J1acT UMEIOT OOJIb-
IIYIO IPUKJIATHYIO BaXXHOCTD, ITOCKOJIBKY YCIIEIITHOE
co3naHue IpeoOpa3oBaTesisd MOJsSIpU3aluid B BUIE
ChEMHOI HacaJaKu JJIsI BHIXOMHOTO Pyropa MCTOYHM-
Ka M3JIydeHMsl, CTAHET yJaYHbIM TEXHOJOTMYEeCKUM
pellIeHreM JJisi KOMIIOHEHTHOI 0a3bl MUJIJIMMETPO-
BOIO Aualia30Ha, MOBLICUT KAa4yeCTBO U (PYHKIIMOHAII
MOAOOHBIX YCTPOMCTB.

PesynbTaThl IIpencTaBieHHON CTaTbM CTOMUT pac-
CcMaTpuBaTh KaK IIPOMEXYTOUHbBIC MEePe OITUMMU3a-
HUEeN TEXHOJOTMYECKUX MPOIECCOB M3TOTOBICHUS
pelIeTYaThIX CTPYKTYP. B JajibHeeM riaHupyeTcst
pa3paboTKa U M3roTOBJIEHHE MOJO0OHBIX Mpeodpa3o-
BaTesIei IOJISIPU3aLIUU IS JJIMHBI BOJIHBI 1 MM.

PaboTa BBIIIOJTHEHA B paMKax TEMBI rocymap-
ctBeHHorO 3amanua UDOTT PAH.
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Sub-terahertz polarization converter based on a silicon lattice structure

A. M. Brovko?, K. R. Dzhikirba®, V. M. Muravev“, I. Sh. Bahteev’, S. Yu. Molchanov* *

4 Institute of Solid State Physics of the Russian Academy of Sciences, Chernogolovka, Russia
*e-mail: canishe@yandex.ru

A single-layer polarizer converting linear polarization into circular one is presented. The polarization con-
verter consists of a lattice structure made of silicon. The polarizer is developed and optimized for the milli-
meter wave band, for the spectral ‘transmission window’ of 2 mm. The obtained results show that the mea-

sured values are in line with the simulation results.
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