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vsOBddYyYO 1. | dOyd dzedw o dzdydde 1 dzj t6G J Isc
[ Odzts] tslso j & dtcjHdzjJ Blso I sdz s Blso j
Wy, dzd3 Wy, ¢ Egap 1 Wy, dzds Wy, ¢ Egap 1 Wy, dzds Wy, d Egap 4
0.74 1.01 0.00 0.74 1.01 0.21 0.74 1.01 0.00
0.99 1.01 0.00 0.99 1.01 0.00 0.99 1.01 0.00
1.24 1.01 0.00 1.24 1.01 0.09 1.24 1.01 0.01
1.49 1.01 0.00 1.49 1.01 0.05 1.49 1.01 0.00
1.73 1.01 0.00 1.73 1.01 0.00 1.73 1.01 0.00
1.98 1.01 0.00 1.98 1.01 0.00 1.98 1.01 0.00

2.23 2.23 1.01 0.00 2.23 1.01 0.00
0.74 0.74 1.44 0.16 1.44 0.00
0.74 0.74 1.87 0.09 1.87 0.00
0.74 0.74 2.30 0.05 2.30 0.00
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d [1,2]. (668 Hftwdd3jdej dzdd o dzOdatst dzj
dz ML H Odzdv i Idpdzts ¥ g ShMdzse WO Wiz Mdstes@sdzL d Mis s ter
sdeodz" J Mo jlsBHdBHT , ¢cdeSdj HMY dzj 2 dz
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My smtse dats s C Byufdgzdzd 8’ igE LR 3O ¢
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M Htoczeddzd + dzj Clstetsdadzr dzd € tsBY ¢
tesd3, L dzOydilsj dz’ des Efmddzdo O h dds MmJj demtstedz” 2
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Htse fdzkzyjddwy or MsCsCOYJ Mlso j degdese s, dBOdztsH
HY o, f§odzdatsfmils! & Mtsodzj Misddzr = Mts MIsOdzH Otcls dzr
sB d&zOMmiIs! IbtejBlzjls Ecedkkedj dd' » dMmMdzj Htso Odzd :
dzts s dzOz y dz' s HoLB  df) SO AR Issw h j 2 tcOB tslsj .
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BdHO Ctojdgdedw. I btstets?2 1 IsOf LOHj2Msoatse Odz
Bz dL tsSMdHO OLtlsO (NO), Hddw Mmjdzj Clsdoed
Mz Hs9 Olsj dz! des] d dResetsCtcOlsdets] ff solstste] dao
dzdw Y SHO) tsLotdzddts + WWjCiksdodas kHOd]Is!
mMzsd Si C. AOSBAzizddY hddsd®d Bdzsjo B dz ff SHI
B4 Is tsH O B3dh dodstisedisids 3 C tesMEsfdd (¢uef ), fHtetse
dzj dedwv tcOMmisj COdzds IsCO. uvtsd ¢ ftsMmdzy L Is
fsHEZEYCO fYtHo jtodg OdzOMm! s5Ctsdzy O Pz 2 Y z®ke
S, yYybt fwdosHdds ¢ Wtttddteseo Odzads yJj dzj o

tjLEzd sOIr dMfMmdzj Hise Odzd W f sdzz yg dz¥ ) ¢
"loffje”.
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dtsotcj d3j dedz” j tc Okdoc Glg@dstiddzjoC lsRgt€dedst | HJC sz
fMtsL HOdd VW O] @ @'datz’'o i3d), daj HisMisd >y d 3" Bd ]
IsOdi3OIs j ted Odzr ftcjHMIsOQadzwes hdj M2 dMe k2
LdIlsr, HJdBsdmistcdteczs Is 1 CMistcOstcH d dzOtcdzr j R Ofte
Sl WWdyd] dels f toj dztsdzdzd ded Vv, dzj Hztf tzg @ glz" glzj 58 s ¢
tesdB3OcdzdIsdz” j 1 WWjiClsr. GClsd O] ted Odz
d, §d&OoLBsddsd, MJj dhmstcdzr » Isj -~ desdztsc d -
| dzj Jd , sStcOHdydtsdadzr | BjIstsH' dzdlstsdtcOW d c
dgfy jEftw @l ftcd Wstdidtctseo Odzedd MkB o sd
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Zh jMmMlsoa O, oCdz¢ yow o MsC ke Mmlsj fj d
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OBdtelzj dssmis! .d Mmjdzj Clsdo detsmls! B
Jd &3 1 Is0Of j -OCRlsdizdOgz! Mg deCn@iats) 2 v
ts 0] ra 3 ssHBse dzOdesMistczCIskztcdtotso Odzd W
dz M LOHOdzdz" &3 B Isdud MSdd3d d  dzj ClstctsdBOC
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¢ yow fMmejtrykeomlsodlsj dz dz" j M defpster d 1
d sBtecOL tsd3, MMz Hse Odzed] sy MhMse f dzOlI
JEBOIsjcdOizso d&O Ctj B3dzdd Gt HMIsOo dzw jIs L dzC
CdzOH dzts?2 ddzlsj toj M, sksCter a OV fEzils! C ©OL OB
ZOdetsW tslstsdzd € d B Ctetst dzj Clstetsdad € d .
{Bl JS O3] dMmmdzj Hise Oded W Mdzlzy d dzd € tej d3dad §
dzts? BOMOEHH] Odz® 3dded j o822 §dzj dz€ d Istsdzh d dzts?2
BOGdzj stcsdzdzse s twOMY ™ dzj dedw. 159 jtendetsimls: ¢
tcOLyYytses M dMmftsd L soaOded d3 ftew ditcets 1 & MY 5dzd
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) fmistswdade &3 M4 " ded § &3, tsB § 800U d egBs dfztsdy |
sstesets tMisOo OdzOM! dzj dL B3 dedzs?2 20 ko dzj
MW stedzd tets 9 Odz sted ctkzfifr BtOLYytse M dhi
CCIHFE [ dzv C Oy HB2 ctokzifr oO0Ot! qetseo Odzd i+ s
Cesals Gy jO ftotsyj dzlsdzr 2 MtsmMisOo cOL tsoats?2 Mmd3d

l tjLbkzd OIsy + S jtedd3 dz2lsOdz' dz@ = dMmmdzj
ZzO o jtemndztsMmisd Ctoj BBdedw, Ctlstste’ § Gtoj HMISC

/% - R OO VB ‘
t JRLSBWGOY jdedV MbteczClskzte, {dzkzyj dsdzr 7 dzO ftso9 j to
Metsets IstcOo dzj ded v .

CCMY jtedd3d delsOdz! dzts BEMmlsOdztse dzj dz L Oa dfmdo
MtczCIskzte tlIs f OO stetse f dzOL d3j dzdzts?2 tsB tc OF
GOLO 14% d deOftewy jdedd Mmd3zd P jdedw 157 1 9
slso jIsMmisorddy tw@HBAEDO R HEsMIsdec Odzs 79 %. 1 Ist
OClsdodzsets eOLO 21% d dOftewyjdedd Mmd3d " J dac
Hts 338 dzds, O Mtstslse jlsMisoadj L OHOdzdzr d3 tOL

Il HOdzdzts?2 tcOBtsls] ifftcj H jlsdgrdzr oz fdssdimis@fdz! o

fZOL &' d fsyjdsdscts fMoHjtey Oddw OSIsds d
flstekClskter L OHOdGEEEE ©OL &j O ) oddd EOd c
fts ek BIsCdtsdzj dzdv d &OjOd dz B ©OL B
sqolfa®dds? § &ZOLd' 400 Jl, GBI j dds?2 HSGddj
fdsj M jdedw 101 1 Brdzd §odbyjdd MbekSlskisr
98% Mtsslse jlsMisodj LOHOddZ o5 o ftesjSClsj tOL

RMMdzj Hso Odzdj orf ftsdzdzj dets ftod HBHHJ Y
W s dzH @5-29-00722, https://rscf.ru/project/2890 0 722/ 9o Sy detsdy W J
Edzdo jtemdIsjlsy .
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sy L) cPeBdzd dzd j o 565 GcOdOIO ( GGG), vybt
sjted ftd tOMY tctslstc Cddjtadid® ufjoddelisto d2 das dzdis B
v jls 500 &RSd3, "M dquwdfdd E60tatn500dBiztgte v tsd
fzsw MlsOo dzv jIs 1®©dzdgSdEd sdstoHzdtsdz o dgdztfy j 1
BIStosf sdzsMC sor 7 Odalsj dzadz, t©0OL Bj N Y dedz’ 7 dzgO ¢
cdMmstedtcso Ols! ©wOMYtejHjdzjdzdj MdEdzOdzO 5 of
yddzts2 H = 1200 ¢ d&zOftcOodzj dzts f sH B 2o ezff dgd §
fso jten dzesflsder 7 RO lstsMisOlsdyj MSdr MY ddzsoer
Miste OdzMmls o j dzdzts ¢ 57 de'O L dgj dif a1V O gfedhi . slstc Oy j dzd 2
o fttsyd Mij &sHj dzdtetse OdedW Y ted dzj da¥ dzd ! dHJ
Wl ¢ 0L Oszadd yjuipsovws j@&igR Bd3j sted v fMlstelzC sz k&
BOcdedIsdesets ftsdzv, HftodotsHWIls € dLBJdteOIlsj dz' dzts
HOW of AtSHAZOVW dzddedw ftesfkzMCOjls tsiftcjHjdy dad
fsLotdY jls t©jOddL s Ols! VW HzseusE Oabitr! distsj?2 iy
e dzOdztse d EfttOodw j ik di3d R OtOSCIsjtedmlsds Odid

ydmdzj dedetsj] BtsH j dzdtetso Odedj ftoso sHd dzsf! o
COBBRE 2 0O0Cjl, Mdse Odadz 2 dzO0 BjlssHj €0
hjdzdw otej gj dzdz" = d HYQeus fn IsfiieoOrdefr@sdadp’ dedz” if e @Y to
o 52 otdzdyr o MbstekSClkztwOR. [ dv {Isséts sk
Colststes? tjh Of Ismw dzaciOdh GAlizazg pls P Odzh Otej L Iz dz' IsC
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BsHj dzdtetseo Odzd™W B " dzd - BfcdR el diz | OB @ B liz izt i
dzso 52 otsdzdz . | dzv fsdkzyj ddv é¢vym M ddzsor
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or ncRAEzls pdzdz 5. [BcOBBISCO tojLizdz sOIstse  d3d
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ANzte! §J MmMistetsd dzd-OMIOEI dgd s zm @asOC Isj ed Misd ¢ d
ese MmdMmisy 3" .
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Hdo dHEZOM d 2 toj L usls® dimatal @ j kisjs'digl€a 2 j s
&ZjCydd Mde kOO ft yYOmlstlk). 1 O0BdHO IsmW
Bs?2 O®Ry dzdlskzur  fodsyjddy, feslsejlshksk
dzr j] wslseo jlsodzjdzedw, yYlsts ffsHIse jteyx HOJ Isd jidy W j
¢ OO o MbiekClbkiej LO Myl ttedj dsoydd
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l totso j HY dzdz' 722 \QdERiEfddedz f 5C OL Odz, vyl § OMS
N4 dzdististcd j otsets CtocOdzOIsO B j M j ud o -QPlEls s+
gz Mmjdzj Syde MmMyfddeser n ewdzdz. 10 fMyvyls o Ot
sted j delsOydd odzgjh dzj e BOCdzdisds@E Bifis Oa tkj
d M jSltcOdz dg' &3 MsMlsOoatsds 9" "nsHdesE s Md e dz
dzd yJ dzdzs s d € OOdstsdrdids FH Ot OCIsj tedMmisd S d ¢ i
Ny Jdedzr 7 tojLtsdzOdzfndz’ = d3tsH © BIsH jdz dgr 7 o' R
Mtcdozpyd @& §tcj Hdzsy j dedets? MlstezCIskzter H dzw
ZOdz' dzf 7 BOCdetsdedz' = W ddz stetse, Mmjdzj Slsstetso
dzs?2 dscdedOoy Otz .

t OBSISO o' ftsdzdzj dzO o tcOd3E OR-7P101P1s dzdzj dzd v

ldpdzd setcOWdyud MSd2 mMfdmse
. B. Lenk, H. Ulrichs, F. Garbs M. M¢nzenberd/ PhysicsReports2011. V. 4. Pp.10436.
A. V. Chumak, V. I. Vasyuchka, A. A. Serga, B. HillebréahNsture Physics. 2015. V. 11. P.
453.
3. VogtK., Fradin F. Y., Pearson J. E., T. Sebastian, Bader S. D., Hifidb B., Hoffmann A., and
Schultheiss H/ Nature communications. 2014. V5(1), Rfp1
4. A. A. Grachev, S. E. Sheshukova, A. V. Sadovhikppl. Phys. Lett. 2024. V. 124, P. 162406.
5. Vansteenkiste A., Van de Wield\BiMax: Journal of Magnetism and Magnetic Materials // 2011.
V. 323.
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tor1t o1 fuvso Cffssvtifuizlisr rfc § RuR@vy 1l
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[Hdzd i3 dL. wEfed=Egjddeg'j=r HJOf OL sdetse 1 dzj Clstetsd
HOdzdz" 2 Btsd3j dals wWo dzv jIsmw i3 dzdzd o3j Istetseo ™ 2  d dz
1 jtemMf jSIsdode i3 ftcdBstetsds HdzW tcOBtslst o H Odzc
dz" 2 wddzdlsjdzz, C0OC d&zORBY O BYj i hisjfrPts BodiEizdE B (1
COC o" MsC ks or CsHdzz ish desls! , IsOC1.d M dt

JHdddE dL S dzs yjorna 1 dzj o3 dzlstso ifzMmls s dgis p lis
Wstedzdtelze h jj 1 dzj Slstetsdzdz” 2 f2ysS¢ M2 dzj SelFf€H
stcts dzdzOW  Z2h €O MMmissdls dL SCOLBSHO, M Clstst
Ckmdtekzs hd2 1 dzj SlstesHtse, My Ohdr H&v WSt
stcOj CIststcd?2 yYOMmisdy, OV sBRY tbtcOdsd @, + dzp U 1 ¢
[ dzv ftedd3j dad dedv o o350 fad O BDO - s flz® | dzfneB - SH J
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17 dzd fsMmstetsj dzf o tsdz'¢ s d3tfl jdag de'ls jic tsriZbiAs @ ¢
OL dzd ydz = L dzOyJ dzd "Cral de@c@d). » ) ted W 1 BdztgH B
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10 thdtsej ftojHdsyjdds? &sHjdd B' O &
MetsteSd M Zuyjlstd { dj &3j delsse Stej f dzj dedw ¢ dzj
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tdfhg. T¢dm 1 dzj Cstoesdades?2 1§ ZhHCodz dfj Stetel@shy dz@ists HOogz iz des o C
Ists YiSids dzdz" 2 IstsC fp € OlsitdfHeds h jCHtd @ffdz’ Isits Cls oy Shpjdzlz YO Is
totso OdadM)5Is HEBYOW dd dL EBlstso dzj dzdets?2 1 dzj € Istot

{ OBtlO o' f sdzdaj 20 § tod W d dzO dzf)ts elBODLSE s H H
1) .

) dad scteOW digf HHE?
1. Jtcdetstciujjotc@c jieyj o OW 1 dzj SlstesdedCO. [ .: AdL BOIs
2. AddiBtcd dzc |1 g j B4 dzed § ) o' MsC syYyOMmistsis dalz © 9 OC Iz Iz dz
Ldzj Slstetsdzde = fEZyYStso. 1 dyded?2 | BsoactstetsH: RI A [0
3. Nozhkin D.A., Titov V.N., Torgasv R.A., et all/ 2024 IEEE 9th AHRussian Microwave Con-
ference (RMC)Moscow, November 229, 2024. P. 42830.
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R Josrcrout fu L1430 twome |
R. . J[3pcedde ( "’MC@fdad. o jlcHtsBddzy] o
R. J . stsxﬁ(p)dzb[ CswlsGicsHEzB tS9
HOtGOIsisafr] H2RWC dzd®. 1 . ¢. stslsjdz' dzgd S s0 O
4 OtcOlstso MG d2 OydesdzOdz: dz" 2 dMmMmdzj Hs9 Olsj dz' MC d
d3 1-1. Ydtd hjomitset
% c11 A % QdzBOc s dze
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t OLcOBBISCO 1 dzj Clstetso OCkEzdidzr = kfMmlstets?2 Mise ,
dzj tOydd + dzj SstesBOcdzdIsdese s L dzzygd dedw o d3qd
f OLsdzOr, MtsatcOde jIs 9OMmistzEis@PS sif @' dg®MmiIstsis
[1] dd3j dedets 9 OC klkdidzr | HtwdBBter B M J ydo O I
Yylss HJy dzOjIls dnr dzj L Bd3j aztf ez g 1 dzfytsC OH @zlg j dzfm
dzd ©-3][. ¢S Isdodesy BBMotsjdzdd HOdzdzsets MY j ClstcOd
tcOL cOlfedlssisdf Jtetso Odzdw SRR OCIsdzr = MdMmls,
otsdzdzr MftesoaYHO] MY ftosf steyd sdzOdz' dzf dz Mts
IstetsH  &20d3d yJ MSod 8 sczaltg alsg wAsds o d L OB 1tz s g dz
BICtsdj stetso, yYlsts Mih j Misp Hladefs Gzl M| Isd &
tcso Odzgd d dLcetltsodzjdzdw, IstcjBlzW § tod d3j dzj dzd
Yy mMés?2 tBtcOBBISCd d Mot d3j degdzr = BOIs | toed O dzks

]l AtH] s jHY dede" » dMMmdzj Hiseo Odzad?2 BT dzO
B ssHdCO floslstlsd ] dtctso Otz Q lsidg t€Is totfste jd HizR@ZJ dg
ftoddzj daj dzdv o HtodBtstcOR 90CkEZdidts?2 1 dzj Clstotsc
dzZso 52 & ssHdSCd § shdi ydods@ I ~ydeidetdsdds? 3B te
His Sdzdz] dzdzOWY | SO sd3 d3j sOdzdzd L Oydd  sdzlz yJ dzc
dzsts tcOMy45Hz) detf W e P d3C OF ORI dZ M j dzc
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dr dsteWtsdsedyj MSder rOtOCIsjtcdmisd S .
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MlsOo dzv j Isf Gtc @R jddste'S B dzd dJL Bjtejdz M My tsd
LOBttO yjgj2. rrdvw HOddzs?2 SCwdemlstelzS ydd ¢t
Ml MomMisOsddzd @4 defslsj tod BAEIZIYS O dEdSimy §
sOdz dz" §J dLdBjtejdzdw + dzj SlstetsHddzOBd ud MSdnm
dLGEtIstso dzj dzdz" = Mistelz € Is EHa O fl O Ly diftstdiidsidic d  Hk
MisOo d dzd2 dzjudzj JO $e®Iy jj &aff pakP Psleiy (edm. 18) .
sOdz dgr | tojLbkd IsOIsr Hdzw tBtSdr HJOf OL tSdzts
dzj dzdz" d@3 d3tsH j dzd tctso@ Odzd j 3.

tdf. (0O) Akt dLGEtlsto dj ddsY-HYHOT B ROwOFHs et
1 MY dzsh dard S g oieod d3d dalsy, d frfdlzj dedistdfitc d3tsH j dzd e ts @ (

ldpdzdseteOWdyud MSd2 mMfdmse
1. Advances in Terahertz Source TechnologiesS@ark, M. Tani, 3S. Rieh, and S.Y. Park, Eds.
New York: Jenny Stanford Publishing024.
2. THz Communi cations. T. Ké¢rner , D. M. Mi ttl er
Optical Sciencesyol. 234. Cham: Springer International Publishing, 2022.
J-S. Rieh, Introduction to Terahertz ElectroniCham: Springer, 2021.
N.M. Ryskin I.S. Ozhogin, A.V. Starodubov, A.A. Serdobintsev, eMigkofabrication of
prototypes of millimeteband electromagnetic components by using DLP 3D printing and
magnetron sputtering/ 2024 8th IEEE Electron Devices Technology & Manufacturing
Conferene (EDTM), 36 March 2024, Bangalore, Indi@. 577579
5. ulsOtesHkzBBse ¢. 1., [YBeddz Rtcgd3j dzpr gztby SO dzd|ls o ¢k
cd2 Hddzw B Mistesets foslssisdf Jteso Odzdw  dzj CIstetsH
fOLBdZO Hdzddz otsdzdW L R Oo 636 26.65224%31.{ OH (5
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Jefrrirdeovr AftoaRicdIzr ) 3am s l{JIRV [
] I¢41l113N\ stemuve/ T oLt vrIsOfR
1. 0. lll[f;dq)dzOltthGtSLtsaO
OOl tsoaMSd?2 dOydtsdzOdz' dz" 2 dMmfdzj Hise Olsj dzr MSC
gds. 1.1. yvdtdr hjoeamitset
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lted wOMftetsmMisteOdz degdd My ddzeseo ™ = o tsdzdz 9 W §
hJiesCd2 M jClte dej dzdodzj 2 dzr 7 otsdzdaso ™ 7 W o dzj «
kZsets MdedzOdkzO, MjHd SColstter 7 Boydzs of Hj dz
hj2, daj dzdPdsjhicddslgd j, OQolstsdEsHEZdY ydw,  jtojntst
qazisjtejm or L 908ls W jtotesdzOcdzdIlsdz j § dzy dz€ M

CioBOC des dzdz j StedMlsOdzdzr . v 0OCd) MbekSlskzer
L Gidf sdzs ) dzj § e NS Odzgf tev dnl i wizs ® b &€ g dbEatd dz'v dz
Cqdsd [2]. [Hdddsd dL whdesoe dzr & daj dzd dzj 2 dz =

s s dzj dzd dzj 2dzr 2 MHeodE LOfjh jddg & Lsdz d
[3,4].

| dzOflsswh j2 ©Oesl] kjiswjlkdyimsd dnhdj
hjjidar 2 Mkdkstdss ®GOCdsddsd Stdhlsodd), nOY
Isdets? fdzjdeCd ) fjtedsHdud MEs2 MdMisi B2
Hj Moty (sdkzftctsostHd]S0O &t dstdkOd dts
so jHjdes 9 tcOdBRS ORdzdezj IsAswdGs r frpe@vs Lh Qdgdis ro LG d
2 otsdzdy d oGddyr , GlstcOyj dedets? s § oshls s
Ui MSts2 MistekClsbkter . | ©OMBSOR HOdMs?2 &SH,j d
Bltcso Oded™ h jdzjor & Moddlstdsse, L OCd¥ yOsh d2
Hgzd 2 dz0 yOfmlssilsy LOftejn jdedets? L tsder ftod oL

RL tjLEzdz sOIsse ydmdzj dzdzscts s H § dzd te 59 O dzc
B2 Lisdy hjdjos?2 Moddlssd Ystddekzjlksny §id
fd MO. 10 wdfh. @O defpg-ededap dap@0O f detsdgdsy d v
sEdBOYh j2 MdcdOdkzO Hddvw dddsj R dasks ted U d jlzj &4 dz
Zsdts ttjdhO fid EOds2 O®Rfddlskzuj o5 GH S
BiyHE Ysdssd d MejLsdk Efd MO Dt ]k
5?2 cobkffseots? MCswshmisd d kojdduyds Ojlsmw f
Msddlscd® ftjorhOjls ontHdlzy .

) GlesEso OV OB dzdlskzHO W stedRdietso Odgd™ N j dzj ¢
dzd ud ded j &3 H dzd Isj dz!' datsf)ldafd ol nldSsHOglz OGS Jdlsd3fidzadg! dipfoy
s elzs N oMY Mesdkdssdse. 10 fstsdilEedwy e
J 3" 2 cdzze ddets? BtsHA d wmpdW W f wiaf dalls] dzj dzd dzj 2 dazts
2z fosdmMatsHdls o tsc6tcOdzd yJ dzdzts d3f tadf OdzPu tsidds O I
des?2 o jdzdyddzj C st WW dyuesiipsls O fifiteojHir d  fifdgGedsts Hodf
BsHj2Msod) ofdd djHsMsOsyYds HA&¥ ¥ stddist
MsCdr LdOyjddvr SiWWdydjdadsO Mmow L du W tste dic
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