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Annomauus. Llens. ViccnenoBanue HOBOM KOHCTPYKIIMH KOPOTKO3aMKHYTOTO KOAKCHAIFHOTO BO3OYAUTENS ¢ TOHKOW JTMHEHHON
MEPEMBIYKOH, 3aMbIKAIOIIEHCS Ha OAHY CTOPOHY 3a3€MJIEHHOTO KOAKCUAIBHOTO LIMIMH/PA, PACIIONOKEHHOI HaJl IPSMOYTOJIbHOM
IUIEHKOH >kene3ouTTpreBoro rpaHara (JKWI') B omHOpOIHOM ITOJIe TOAMArHHYUBAHMS, HAPABICHHOM B INIOCKOCTH HPSIMO-
YTONBHOM MJIEHKH BAOIb €€ IIMHBI WM ITHPHHBL. TOHKas JIMHEHHas IepeMbIuKa HallpaBlieHa MapauieIbHO MIMPUHE IIEHKH
XKUT. Memoowi. B cpene CST Microwave Studio METOTOM KOHEUHBIX 3JIEMEHTOB MPOBECH NEKTPOIUHAMUYCCKUN aHAITN3
uccneayeMoi Mozeny. [t uzydenust 3¢ GeKTUBHOCTH BO30YKICHUS MOJI B (hepPUTOBOH IUIEHKE IPH PA3NIMUHBIX PACCTOSHUIX
MEXIy KOAaKCHaIbHBIM BO30yauTeNeM U MoBepXHOCThIO miueHkn KU 6putn paccunTaHbl 3aBUCHMOCTH OOPaTHBIX MOTEPh
S11 mozxenu ot yactoThl. Pezynemamet. 1. [IpoBeneHa uaeHTHGUKAIMSA MO B OMHOPOJHOM CTAaTUYECKOM MarHUTHOM mone H,
HaTPaBJICHHOM MapaJuIebHO TUIOCKOCTH npsmoyronbHoi mieHku JKUI o e€ mmpunsl (ocu z). 2. [IpoBeneHa uueHTH-
(buKaus MOA B OMHOPOIHOM CTaTUYECKOM MAarHUTHOM mosie H, HampaBlneHHOM MapauieNbHO MIOCKOCTU MPSIMOYTONBHOM
wieHku XXUI™ Brons ee uuHel (ocu y). 3. [IpoBeieHO cpaBHEHUE CHEKTPOB MOJ IIPH BEKTOpe H, HAaIpaBJICHHOM I1apaJuIeJIbHO
rockoctu mwieHkd JKUI Boons ee mmpuHEL (0cH 2) U UIHHEL (0cH y). 3axkaiouenue. B HacTosmel paboTe MccienoBaHa KOH-
CTPYKIHS KOPOTKO3aMKHYTOTO BO3OYAUTENS C TOHKOW JIMHEHHON TIePEMBIUKOM, 3aMBIKAIOLIEHCS Ha OAHY CTOPOHY 3a3€MJICHHOTO
KOAKCUAJIbHOTO LIIIMHAPA. DIEKTPOAUHAMUUECKAM METOJOM IIPOBEJECH pacdyeT pacipeeleHHi BBICOKOYaCTOTHOTO MarHUTHOTO
noJIst BO30Y)KAAaeMBIX MarHUTOCTAaTHIECKUX MOJ U MPOBEIeHa NX MACHTH(HUKAINS UT ABYX HaIpaBIeHHH OXHOPOXHOTO MO
MOAMAarHUYMBAHUS: BOJb IIUPHHBI U BAOIb ATHHBI psMoyronbHoi mnenku XXUI. MccnenoBaHa Taxke 3aBUCHMOCTD YHCIIA
B030y’kK1aeMbIX MOJ{ OT OJIM30CTH KOPOTKO3aMKHYTOr0 BO3OyAMUTENsI K IPsIMOyroiibHOMY oOpasity mieHku JKUT. ITposeneno
CpaBHEHHE CHEKTpoB Moj npu H, HampaBieHHOM napauiensHo miockocTd ieHkn JKUI Brons ee mupuHb! 1 AuuHEL [Ipn
TaKoOM IIOBOPOTE BEKTOPa H nonoca 3¢ pexTuBHO Bo30Yy)1aeMbIx Moa cMemaercs ¢ 4.6...4.9 I'Tu no 4.5...4.75 I'T'u. OnHaxo
BO30YK/ICHHE yKA3aHHBIX MOJ| B CJIydyae Bektopa H, Hanpasiensoro Broms mpuus! mwiekku JKUL (ocn z), MHOTO s¢deKTuBHee
B moioce 4.65...4.9 I'T, uem B cirydae, Koraa 3TOT BEKTOp HarmpasiieH Broib AnuHb wieHkH KNI (ocu y). B 1o xe Bpems
BO30y’>KICHHE YKa3aHHBIX MOJ B Cllydae BEKTOpa H, HampasieHHoro Broib aiauHbl mienku JKUI (ocu y), a3pdexTuBHO B
nonoce 4.4..4.6 I'T.
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Abstract. The purpose of this work is the study of design of new short-circuited coaxial transducer with thin linear jumper,
that circuits on one side of the grounded coaxial cylinder, located above the rectangular iron-yttrium garnet (YIG) film, in
homogeneous constant magnetic field with rectangular film along its length or width. The thin linear jumper is directed parallel
to the width of the YIG film. Methods. In the CST Microwave Studio environment, an electrodynamic analysis of the model
was carried out using the finite element method. To study the efficiency of modes excitation in a ferrite film at different
distances between the coaxial transducer and the surface of the YIG film, the frequency dependences of the inverse losses
S11 of the model were calculated. Results. 1. The identification of modes in a homogeneous static magnetic field H, directed
parallel to the plane of a rectangular YIG film along its width (z-axis) was carried out. 2. The identification of modes in a
homogeneous static magnetic field H directed parallel to the plane of the rectangular YIG film along its length (y-axis) was
carried out. 3. A comparison of modes spectra was made at H, directed parallel to the plane of the YIG film along its width
(z-axis) and length (y-axis). Conclusion. In this paper short-circuited transducer with a thin linear jumper, circuited on one side
of the grounded coaxial cylinder, is investigated. By the electrodynamic method distributions of high-frequency magnetic field
of the excited magnetostatic modes were calculated and their identification was carried out for two directions of homogeneous
static magnetic field H: along width and along length of rectangular YIG film. The dependence of number of excited modes
on the distance between a short-circuited transducer and rectangular YIG was also studied. A comparison of modes spectra is
carried out at H, directed parallel to the plane of the YIG film along its width and length. With this rotation of vector, the band
of effectively excitable modes shifts from 4.6...4.9 GHz to 4.5...4.75 GHz. However, the excitation of these modes in the case
of the vector ﬁ, directed along the width of YIG film (z-axis), is much more effective in the band 4.65...4.9 GHz than in the
case when this vector is directed along the length of YIG film (y-axis). At the same time, excitation of these modes in the case
of the vector H, directed along the length of YIG film (y axis) is effective in the band 4.4...4.6 GHz.

Keywords: iron-yttrium garnet, magnetostatic modes, coaxial transducer.
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BBenenne

B pa3zpabarbiBaeMBIX yCTPOHWCTBAX CIIMHBONHOBOM 3eKTpoHNKH CBY B030YyXIeHIE MarHUTOCTa-
TUYECKHUX BOJH MOXKET OBITH OCYLIECTBICHO C IOMOLIBIO OTPE3KOB KOIUTAHAPHOM, MUKPOIIOJIOCKOBOM,
IIeNIEBON M IPYTUX PacIpeAeNeHHbIX JIMHUN Tepeaadmn.

Bo30yxnenne maraurocrarnaeckux mon (MCM) MHKPOIIOIOCKOBOH JIMHUEW B HAUOOJIEE MOTHOM
BHJIE SKCIIEPUMEHTAIHFHO HUCcClieoBaHo B [1]. B aToit paboTe mpencTaBieHsl OOMIMPHBIE YKCTICPUMEHTAb-
HBIE PE3yNBTaThl C BO30yX/AeHUueM pa3nuuHbix cepuii MCM MUKPOIOJIOCKOBOH JIMHUEH B MPSIMOYTOJIb-
HOM oOpasme ¢ tieHkon JKUT, pasMmemnaeMpIM pa3IuIHBIME CIIOCO0AMU OTHOCHUTEIBHO TTPOBOAHUKA
MUKPOTIOIOCKOBOW JIMHUM. DKCIIEpUMEHTANIbHAsI CTPYKTYypa, UcciegoBaHHas B [1], ncmnonb3oBajgach
st Bo3Oyxaeans MCM B mpsimoyroisHoW 1uieHke KU MukpomonockoBoil TuHMEH ¢ BHEITHUM
ITIOCTOSSHHBIM MarHUTHBIM TIOJIEM JINOO IapaieNbHBIM, JTH0O0 MEPIeHIUKYISIPHBIM TUIOCKOCTH TIICH-
ku. Bun HabnromaeMoro criekTpa B 000MX ClydasiX ONpeAessuicsl JUCTIEPCHOHHBIMHA COOTHOIICHUSIMU
(YpaBHEHHUSMH), OTHOCUTEILHBIM MOJIOKEHHEM MHUKPOIIOJIOCKOBOTO IMPOBOAHKKA U 00pa3ia, a TakKe
pacrnpeneneHneM ToKa B MUKPOTIOJIOCKOBOM JINHUM.
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N3ydeHue CBA3M MEXAY NIEKTPOMArHUTHOM BOJIHOM, paCIpOCTPAHSIOIIEHCS B MUKPOIIOJI0CKOBOM
JMHUY niepenadu, u Bo3oy:kaenueM MCM B mnenkax JKUIT sBnsieTcs: akTyanbHOW MPHUKIAIHON 3a1aden.
Hensro pabot [2-5] sBisutack BU3yalmu3arus pacmpeneieHnss BU MarHUTHOTO OIS 3TUX MO M UX
uaeHTuUKanus. OTu paboThl MOCBSIICHBI JIEKTPOANHAMUYECKOMY MOJISIIMPOBAHUIO pacIpeaeiICHIUs
BBICOKOYACTOTHOTO MarHUTHOTO TOJIA B TOHKUX TieHkax JKUI mpsmMoyronsHO#M Gopmel, pacdery da-
CTOTHBIX 3aBHCHMOCTEI BHOCHUMBIX HoTeph (mapameTp S21) n obparHeIx noteps (mapamerp S11) u
CPaBHEHHIO X C MOJYYCHHBIMHU 3KCIIEPUMEHTAIBHO B [1] B Buae MCM-CIIEKTPOB IIpH BO30YKICHUH
npsiMoyrossHoro oopasna mieHkd KNI MUKpOIoI0CcKoBO# JTHHKEH.

[Ipu BO30Y>KIACHUHM MarHUTOCTATHYECKUX MOJ] B EPPHUTOBBIX TUICHKAX MPSIMOYTOJIBHOM (OPMBI
CBOICTBA 3THX 00PAa3IOB TUIEHOK OMPEACIIAIOTCS METOOM (PeppPOMArHUTHOTO pe30HaHCa C MTOMOIIBIO
KOAKCHAJIbHBIX 30HJIOB Pa3IMYHbIX TUMOB. Tak, B KauecTBEe BO30YIUTENs] MarHUTOCTaTHYECKUX MO MO-
KeT OBITh MCITOJIh30BaH KOPOTKO3aMKHYTHIH KOAKCHAJIBHBIA 30H, KOHCTPYKIUS KOTOPOTO TPeCTaBIeHa
B paborte [3].

B pabotax [6, 7] aneKTponMHAMUYECKUM MOAEIMPOBaHUEM IOAPOOHO HCCIIE0OBaHA 3Ta KOH-
CTPYKLIMS 30HJa C OJHOM JIMHEWHOMN NEPEMBIUKOM MEXy LIEHTPAIbHBIM IIPOBOJIHUKOM M 333€MJICHHBIM
LMIMHIPOM KOaKCHaa.

B pabote [8] uccnemoBana KOHCTPYKIHS KOPOTKO3aMKHYTOTO BO30OYIUTEISI, OTIIMYAIOIIETOCS OT
OTHMCAHHOTO B [7] TeM, 4TO TOHKas JIMHCHHAs MEepeMbIYKa 3aMBIKAeTCSI Ha 00€ CTOPOHBI 3a3eMJICH-
HOTO KOAKCHAJIBHOTO ITWIHHAPA. DICKTPOIUHAMHICSCKAM METOIOM padoT [7] u [9] mpoBemeH pacyueT
pacrpeneneHnii BBICOKOYaCTOTHOTO MarHUTHOTO MO BO30Y)KAaeMBIX MarHUTOCTATUYECKUX MOJ H TIPO-
BeJICHA MX UICHTU(UKALIMS MPU OPUSHTAIIMK BHEITHETO TIOCTOSTHHOTO MarHUTHOTO TIOJIS B IIOCKOCTH
npsimoyroasHod ieHku JKUI Brosb €€ mupuHbL

B pabote [10] npoBeaeHo uccienoBanue BO30YKICHHS KOPOTKO3aMKHYTHIM KOaKCHaJIbHO-TIET-
JIEBBIM TIpeo0pa3oBaTesieM MarHUTOCTATUYECKUX MOJI B TIPSIMOYTOJIBHOMN IUIEHKE JKEJIe30-UTTPHEBOTO
rpaHara.

DKcIepUMEeHTAIBHOE UCCIeIoBaHie BO30YXKICHUSI MATHUTOCTaTHYECKUX MOJ| B IUICHKE JKeJIe30-
WUTTPUEBOTO TpaHaTa KOPOTKO3aMKHYTHIM KOAKCHAIIbHO-MHKPOIIOJIOCKOBBIM ITPe00pa3zoBaTesieM-30HA0M
npexacrasneHo B [11-13]. MI3MepeHbl 4acTOTHBIE 3aBUCUMOCTH OOPATHBIX MOTEPh MPU PA3ITHYHON OpPHEH-
TalllH TJIOCKOCTH MOYBHUTKA MpeoOpa3oBareisi OTHOCUTEFHO HAlpaBICHUS BHEIIHETO MTOCTOSHHOTO
MarHuTHOTO TOJIS.

B [14] snexTpoprHaMHYECKIM METOIOM HCCIIEAOBAHO BO30YKIEHHE MATHUTOCTATHYECKUX MO B
npstMoyronbHOi tienke JKUI™ KopoTKo3aMKHYTBIM KOaKCHAJIBHBIM BO30YIHUTENEM, Y KOTOPOTO TOHKAs
JMHEHHAS TTepPEeMbIYKa 3aMbIKaeTCsl Ha 00€ CTOPOHBI BHEIITHETO 3a3¢MJICHHOTO KOAKCHAJIBHOTO IUIIUHIIPA.
IIpu MOCTOSSHHOM MarHUTHOM I10JI€, IPWJIOKEHHOM B IIJIOCKOCTHU NpsMoyroibHol mienku JKUI™ Bnons
ec JUIMHBI ¥ apauIeNbHO MePeMbIUKe MEKAY POBOJHUKAMH KOAKCHaJIbHOTO BO30YOHUTEIs, IPOBEACHA
nuaeHTH(UKaIys Bo30yKIaeMbIX MOJI M PACCMOTPEHO BIMSHHE 3a30pa MEXKIy TUICHKOW W BO30OyAHUTEIIEM
Ha oOpatHble moTepu S11 BO30YKIaEMBIX MOJI.

1. UnenTuduxanus Mox B OTHOPOJHOM CTATHYECKOM MArHMTHOM mnoJjie H,
HANPABJEHHOM NapaJljieJbHO NIOCKOCTH NPSAMOYTroibHON miuenku KU’
B/10JIb €é IUPHUHBI (OCH 2)

B cpene CST Microwave Studio MeTOIOM KOHEYHBIX 3IEMEHTOB MPOBEAEH JIEKTPOTUHAMIYECKUH
aHaJM3 MOJEJNH, IpencTaBIeHHON Ha puc. 1. s u3ydenus 3¢ ¢dexTuBHOCTH BO30YKICHUSI MOA B dep-
PHUTOBOM IJICHKE IIPH PA3INYHBIX PACCTOSHUAX MEXIy KOAKCHAJIbHBIM BO30YIUTENIEM U IOBEPXHOCTHIO
rienkn JKUI™ 6putn paccunTansl 3aBUCUMOCTH OOpaTHBIX rmoTepb S11 Mozmenu OT 4acTOTHI.
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HamarHu4eHHOCTh HACBIIIECHUS ITUICHKH
KUT 4nM = 1750 I'c, mupuna auaumA peppo-
MarautHoro pe3oHanca AH = 0.1 3. Ognopon-
Hoe cTarmdeckoe MarautHoe nose H = 1000 O
OpPHEHTUPOBAHO BJOJIb OCH ¥ MapajlieIbHO TOH-
KON JIMHEWHOM MepeMbluKe, 3aMKHYTOH Ha OJ-
HY CTOPOHY 3a3€MJICHHOTO KOAKCHAJIBHOTO IIH-
muaapa. [IpsmoyronsHenii oopaser mieHku KUT
uMen JIuHy 18 MM, WUpUHY 2 MM, TOJIIUHY
24 mMxM. Pa3meps! TuHEHON epeMBbIYKH: JUTHHA
Puc. 1. Hccnenyemast Moienb KoakCHaIbHOTO BO3OyauTens ¢ 1.3275 mM, mupuna 0.1 MM, Toamuna 0.0005 Mm.
merioit XU (user onnaiin) OTpe30K KOaKCHaIbHOM JIMHUH COMEPKal MEIHBIE
Fig. 1. The studied model of the coaxial transducer with YIG BHYTPEHHMI NPOBOAHMK paamycom 0.1525 mm
film (color online) Y BHEUIHUHN 3a3€MIICHHBIA LWIMHADP PaguyCcoM
1.3275 MM, IPOCTPAHCTBO MEXAY KOTOPBIMH 3allOJHEHO IMAJIEKTPUKOM C JUDJIEKTPUUECKOM Ipo-
HULIAeMOCTHIO 13.

Pacuer Mmonenwu, mpeacTapieHHON Ha prcC. 1, IPOBEIeH TSI 3a30pOB d MEXKITYy TOHKON JTMHEHHON
MePEMBIYKON U MOBepXHOCTHIO MeHKH oT 0.1 10 0.8 MMm. Ha kaxoif pe30HaHCHOM YacTOTe 3aBUCUMOCTHU
oOparsbIx notepb S11 ObUTO paccumTaHo M BH3yanu3upoBaHo BHyTpu ruieHkH XU pacripenenenne
Momynss BU MarHUTHOTO 1M0IIsA, COTYIACHO KOTOPOMY HISHTH(UIIUPOBAIACh MATHUTOCTATHYECKAst MOJIA.

Y 4acTOTHOW 3aBUCUMOCTH OOpaTHBIX moteps S11, moka3zaHHOM Ha puc. 2, KOTJa MOBEPXHOCTh
mieHku JKUI ynaneHa oT KOpOTKO3aMKHYTOTO MTPOBOIHUKA IIEPEMBIYKH BO3OYAHUTENSI HA PACCTOSTHUE
d = 0.1 MM, Ha Ka)XI0W U3 MPOHYMEPOBAHHBIX PE30HAHCHBIX YAaCTOT OBUIO MPOAHATH3UPOBAHO pacIipe-
nenenue monyist BU marautHoro noss. Pacnpenenenust Moaynst BU MarHuTHOrO mossi, o KOTOPhIM
MPOBOAMIACH UACHTU(PHKALNS BO30YKIAEMbBIX MOJ I10 YHCITY CTOSYHMX IOTYBOJIH BIOJIb OOKOBBIX CTOPOH
menku KU, npencrasiens Ha puc. 3.

Ha xaxnom pacnpenenennun BY mMarautHoro nosst BHyTpH IieHKH XKW BUIHBI Takke ceueHUs
LIEHTPaJILHOIO MPOBOJHUKA, 3a3€MJIEHHOTO MPOBOASIIETO HWIMHIPA U COCIUHSIONIEN WX JTUHEUHOU

NEPCMbIYKH.
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Frequency, GHz
Puc. 2. Yacrornas 3aBucumocts S11 npu Bexrope H, HanpaBnenHoM Brosb mupuHs! wieHkd JKUI (ocu z), korna moBepxXHOCTb
rienkn JKUI ynaneHa oT KOpOTKO3aMKHYTOTO MPOBOAHKKA HepeMbIuky Bo30yauTesns Ha d = 0.1 Mm

Fig. 2. Frequency dependence S11 for vector H, directed along YIG film width (z axis), when YIG film surface is removed
from short-circuited conductor of jumper on d = 0.1 mm
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Puc. 3. Pacnipenenenust monynss BU maruutHoro nosst Mo npu Bekrope H, HanpaBneHHOM BIoJb mupuHb! TuieHku KUT
(ocu z), cormacHO HyMepauuH Ha pHc. 2, U uX uAeHTH(UKAMA (1BET OHIANH)

Fig. 3. Distribution of the module of the radio frequency (RF) magnetic field mode for vector H, directed along YIG film

width (z axis), according to the numbering in Fig. 2 and their identification (color online)

PsioM ¢ kaxIbIM pE30HAHCOM Ha PUC. 3 yKa3aHBI [ENbIe YUCa Ny | 1z, 0003HAYAIONIHE WHICKCHI
BO30ykmaeMoii Mozsl. VccrenoBana 3aBUCMIMOCTD KOJMdecTBa dPQPEKTHBHO BO30YKAAEMBIX MO OT
paccrosiHus MpsiMoyroiibHOTro 00pasia mieHku JKUI 1o kopoTko3aMKHYTOro Bo30yauTens. YacToTHbIe
XapaKTepUCTHKH 00paTHbIX motepb S11, paccuntannsie ans pacctosauii d = 0.1 mm, 0.4 MM u 0.8 MM
npencrasieHsl Ha puc. 4, 5 u 6. BumHo, uto mo ypoBHio —10 ab npu d = 0.1 MM B0o30Oy»x)maroTcst
YeTBIPHAALATH MATHUTOCTAaTHUECKUX Mo, ipu d = 0.4 MM — nBe, a pu d = 0.8 MM — HU OITHOIA.

S-Parameters [Magnitude in dB]
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Frequency, GHz
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Puc. 4. Yacrornas 3aBucumocts S11 mpu Bextope H, HanpaBnenHoMm Brons mupunsl wieHkd JKUI (ocu z), moxenu ¢
NIeHTH()UIMPOBAHHBIMHA MOZIAaMU TIPH yAalIeHuH Bo30yauresst Ha 0.1 MM

Fig. 4. Frequency dependence S11 for vector H, directed along YIG film width (z axis), model with identified modes when
the surface of YIG film is removed from conductor of jumper on d = 0.1 mm
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S-Parameters [Magnitude in dB]

—511
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Frequency, GHz

Puc. 5. YactotHas 3aBucumoctb S11 momenu mpu Bektope H, HampaBneHHoMm Brons mmpuHbl 1wieHkH KU (ocu z),
¢ WACHTU(UIIMPOBAHHBIMU MOJAMH TIPH yAaJeHUH Bo3OyauTensd Ha 0.4 MM

Fig. 5. Frequency dependence of S11 model for vector H, directed along YIG film width (z axis), with identified modes when
the surface of YIG film is removed from conductor of jumper on d = 0.4 mm

S-Parameters [Magnitude in dB]

H —5S11
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4.6 . X 4.75 X . 4.9
Frequency, GHz

Puc. 6. YactotHas 3aBucumoctb S11 momenu mpu Bektope H, HampaBmeHHoMm Bronbs mmpuHbI 1wieHkH KU (ocu z),
¢ WACHTU(UIIMPOBAHHBIMU MOJAMH TIPH yAaJeHUH Bo30yauTensd Ha 0.8 MM

Fig. 6. Frequency dependence of S11 model for vector H, directed along YIG film width (z axis), with identified modes when
the surface of YIG film is removed from conductor of jumper on d = 0.8 mm

2. Unentudguxanus MoJa B OJHOPOIHOM CTATHYECKOM MarHuTHoM moJie H,
HAINPaBJEHHOM NapaJuIeIbHO INIOCKOCTH NPAMOYIroJibHOM mieHkn KU
B/0JIb ee JUIMHBI (0CH )

AHanu3 Moaenu ObLT MPOBEIEH MPH PACCTOSHUSIX d MEXIY BO3OYOHTENEM WU IOBEPXHOCTHIO
¢eppura ot 0.1 Mm 10 0.8 Mm. [{7151 Kaxk10ro pe3oHaHca Ha YaCTOTHOM XapaKTEepUCTHKE 0OpaTHBIX TOTEPh
S11 ObLIM BBIYMCIIEHBI U BU3yaJH3HPOBAHBI pacIpeneseHnss abCOMOTHOTO 3HAYEHHUS BBICOKOYaCTOTHOTO
MarHuTHoro noiisi Moasl BHyTpu 1uieHku JKUI. Ilo stuMm pacnpeneneHusM U HASHTHUGUIUPOBAIUCH
MarHUTOCTAaTUYECKUE MOJBI.

PaccmoTrpuMm cnekTp Bo30ykaaeMblx MarHutoctarnueckux mox B miueHke JKUI, xoraa ee mo-
BEPXHOCTh HaxoguTcs Ha paccTosHUU d = (0.1 MM OT KOPOKO3aMKHYTOTO NMPOBOIHHUKA MEPEMBIYKU
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B030yauTens. YacToTHast 3aBUCUMOCTb 00paTHBIX moTeph S11 11s 9TOrO Cityyast u3o0pa)xkeHa Ha puc. 7.
Jnst Heé ObLTH NMpOAHAIN3UPOBAHBI pacipe/ieeHNs] aOCOIIOTHOTO 3HAYSHHS BEICOKOYACTOTHOTO MAarHHT-
HOTO TIOJISL HA IPOHYMEPOBAHHBIX PE30HAHCHBIX YacToTaxX. PacmpeneneHus MOAy/sl BBICOKOYaCTOTHOTO
MarHUTHOTO TI0JISI HA PE30HAHCHBIX YacTOTax IpeICTaBIeHbl Ha pHC. 8.

S-Parameters [Magnitude in dB]
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Frequency, GHz

Puc. 7. YacroTtHas 3aBucuMocTh S11 Mmomenu mipu Bektope H, HampaBieHHOM Bmoib miuHE mieHkU KU (ocu Ipu
bl b
y,[[aJ'ICHI/H/I BO36yI[I/ITCJ'Iﬂ Ha 01 MM

Fig. 7. Frequency dependence of S11 model for vector H, directed along YIG film length (y axis), when the surface of YIG
film is removed from conductor of jumper on d = 0.1 mm

1(42,1) 2 (40,1) 3(38,1) |
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| 13 (18,1) | ] 1461 | 15 (14,1) |
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25 (6,2)

26 (14,3)

Puc. 8. Pacupenenenus moxyns BY marautHOro mons mox npu Bektope H, HanpasieHHom Brome amuabl mwieHkd JKUI (ocu y),
COIIACHO HyMEpallMy Ha pUcC. 7, U UX uaeHTHUKaIMs (LIBET OHJIAiH)

Fig. 8. Distribution of the module of the RF magnetic field mode for vector H, directed along YIG film length (y axis),
according to the numbering in Fig. 7 and their identification (color online)
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UccnenoBana 3aBUCHMOCTD YHCIa BO30YKIa€MbIX MOJ] OT OJIM30CTH MPSIMOYTOJIBHOTO 00pa3na
mienku JXKUI' x kopoTko3zaMkHyTOMYy BO30Oymutenmto. Ha puc. 9, 10 m 11 u300pakeHB pacdeTHBIC
YaCTOTHBIE XaPaKTEPUCTUKU OOpaTHBIX moTepb S11 11 HECKOJIBKUX paccTosHui d. BuaHo, 4To ecinu
B momoce gactoT 4.5..4.9 I'Tu npu d = 0.1 MM 1o ypoBHIO —5 b 3ddekTnBHO BO30YX)TaCTCS
9 pa3nu4HBIX MarHuTocTarndeckux moxd, To npu d = 0.4 MM u d = 0.8 MM — HEH oxmHOU. [Ipu
atoM g paccrosiHus d = 0.1 MM Hambomee >ddexTuBHO BO3Oy)maemoi sBisieTcss moma 20,2 c
MaKCHMaJbHbIMU 00paTHbIMU OTepsiMu S11 okono —9.7 ab, mist d = 0.4 mm — monmer 12,1 u 10,1 ¢
MaKCHUMaJIbHBIMH oOpaTtHbIME moTtepssMu S11 nopsimka —2.1 nb, a s d = 0.8 mm — mozst 10,1 u 8,1,
HO yX€ C MaKCUMaJbHBIMH 0OparHbiMu motepsamu S11 okono —0.45 nb.

S-Parameters [Magnitude in dB]
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4.5 4.55 4.6 4.65 47 4.75 4.8 4.85 49
Frequency / GHz

Puc. 9. Yacrornas 3aBucumoctb S11 moxmenu mpu Bektope H, HampaeinenHom Broses mmmHbl mwieHkd JKUI (ocu y), ¢
HACHTU(GUIIMPOBAHHBIMHE MOAMH IIPH yAaneHuH Bo3Oyaurenst Ha 0.1 MM

Fig. 9. Frequency dependence of S11 model for vector H, directed along YIG film length (y axis), with identified modes when
the surface of YIG film is removed from conductor of jumper on d = 0.1 mm

S-Parameters [Magnitude in dB]

—5S51,1
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4.5 4.55 4.6 4.65 4.7 475 4.8 4.85 4.9

Frequency, GHz
Puc. 10. HactoTHas 3aBucumoctsb S11 Monenu npu Bektope H, HanpaBneHnoM Brons anunsl mwienku XKWL (ocu y), ¢ uneHTH-
(ULIMPOBAaHHBIMU MOJAMH IIPH ylaJieHnH Bo30yauTens Ha 0.4 MM

Fig. 10. Frequency dependence of S11 model for vector H, directed along YIG film length (y axis), with identified modes
when the surface of YIG film is removed from conductor of jumper on d = 0.4 mm
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S-Parameters [Magnitude in dB)]
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Frequency , GHz

Puc. 11. YactotHas 3aBucumocth S11 Momenu mpu Bekrope H, HampaBieHHoM Bronb mmuHB TwieHkH KUI (ocu y), ¢
UICHTH(UIMPOBAHHBIMU MOJAMH TIPH yalieHuH Bo30yauTens Ha 0.8 M.

Fig. 11. Frequency dependence of S11 model for vector H, directed along YIG film length (y axis), with identified modes
when the surface of YIG film is removed from conductor of jumper on d = 0.8 mm

3. CpaBHenmue cnekTpoB Moa npu H, HanpaBieHHOM mapaJiieabHO
miockocTH miaeHkn JKUT B1oab ee miMpuHbI (0CH 2) U IJTHHBI (0CH )

Teneps cpaBHUM JJisi MUHUMaNbHOTO paccrosHus d = (.1 MM mpH BHEIIHEM MOCTOSHHOM
MarauTHoM Trostle H = 1000 O crekTp Moz, n300pakeHHBIH Ha puc. 4 s HanpaBienus H Boons ocu
Z, CO CHEKTPOM MOJ, N300pa>keHHOM Ha puc. 9 aist HanpasieHus H Bronb ocu y. [Ans Hanpasnenust H
BIIOJTb OCH z, KaK BUJIHO W3 pHC. 4, B monoce 9acToT 4.6...4.9 I'T'm mo yposHIO —20 10 BO30YyX)AaeTcs
8 mon: 7,1; 9,1; 11,1; 14,1; 17,1; 20,1; 21,1; 23,1. [Ins wanpasnenust H BIOIb OCH Y, KaK BUAHO U3
puc. 9, B monoce gacror 4.5...4.9 I'T't mo ypoBHio —6 16 Bo3Oyxmaercs 8 mom: 22,1; 20,1; 18,1; 16,1;
14,1; 12,1; 20,2; 18,2.
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