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IIpencraBieHa KOHCTPYKIUS yCTPOUCTBA, UCIOIB3YEMOr0 B BBICOKOYaCTOTHOM criekTpomerpe DIIP, paboTaromem
Ha uactotax 94 m 130 GHz. YcrpoiictBo mcnosb3yercst i Hepefadd MHKPOBOJIHOBOI 3Hepruy Ha Oosiblime
paccTosiHUsL (OT MHKPOBOJIHOBOI'O I'eHepaTopa K o0pasily B IeJIMeBOM KpHocTaTe) 6e3 3aMeTHOro OcCialiIeHHs.
Takass KOHCTPYKIWMS MO3BOJISIET perucTpupoBath cuekTpsl DIIP—OIMP B HOpMaIbHOM M MMITYJIbCHOM pEeXHMax

0e3 UCIoIb30BaHus pe3oHaTopa.
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OtkpriThil Oostee 80 et Hazax 3¢((eKT >JeKTPOHHOIro
napaMarHuTHOro pesonadca (JITP) [1] B ckopoM BpemeHH
HOCJIe 3TOr0 MPEBPATUIICS B MOIIHBINA METOJ UCCIICIOBAHUS
BEIIECCTB, KOTOPHII HE YTPAaTHJI CBOETO 3HAYCHUS H B
HACToOfIIee BpeMs, TaK KaK €ro SKCICpUMEHTaJbHas Oa3a
HEIPEPHIBHO COBEPIIEHCTBYETCS, YTO MO3BOJIAECT YIITyOIATh
HpoBoAuMBIe uccieqoBaHus. OIHON M3 OCHOBHBIX NPUYHH
AKTyaJIbHOCTHU HCCJICOBaHNI MarHUTHOTO PE30HAHCA B pas-
JIMYHBIX 00J1aCTAX (DM3WKM, XMMUH, OMOJIOTHN M MEIUIMHBI
ABJIAETCS. TO, YTO C C€rO IIOMOIIBIO YAAeTCs MOMYYHTb
MHpOPMAIMIO O TPOoLECccaX, MPOUCXONAIUX B H3y4acMbIX
MaTepHaax, Ha ypoBHe aToma. KoymrdaecTso myOimkammii, B
KOTOPBIX coiepkarcst pesysbrarel DI1P, HeyKIIOHHO pacTer.
ITomumo OITP nmosyunsy pasBUTHE POICTBEHHbBIE €My OITH-
YECKH JICTEKTUPYeMBId MarHuTHbIA pesonanc (OIMP) [2],
[BOIHON 3JICKTPOHHO-siiepHbIi pe3onaHc ([IDAP) [3], um-
Iy/IbCHBIC METOMbl perucTpanuu [4].

JHornroe Bpemsi IprOOpHas IPOMBIIUICHHOCTD BBITYCKa-
Jla CHEKTpOMeTphl, paboraroimue B X-muamasone (9 GHz)
u Q-mmamasone (35GHz) MHKpPOBOJIHOBBIX YacTOT. ITO
00BSICHACTCS, C ONHOM CTOPOHHI, JIETKOCTHIO M3TOTOBJICHUS
MPKPOBOJTHOBBIX PE30HATOPOB JUIS CO3TAHUS BEICOKOU Ha-
HPSKEHHOCTH MHUKPOBOJTHOBOTO ToJis Ha obpasue Hi, a ¢
APYroif — JOCTaTOYHO HECJIOMKHBIM U3rOTOBJICHUEM 3JIEK-
TpoMarHuToB ¢ uHAyKIwel 1o 2 T, Tpedyronmxcs st pabo-
THL B yKa3aHHbIX quanazonax CBY. Ilossiienue nomynpoBos-
HMKOBBIX IHON0B ['aHHA MO3BOJIMJIO MOHU3UTH HaNpsKEHUE
B rereparope CBY 10 HECKOJBKUX BOJIbT 1O CPaBHEHHIO
C BBICOKOBOJIbTHBbIMH KycTpoHamu (500—1000 V). Ongnaxo
ICIOJIb30BaHNE NUONOB ['aHHA KAa4eCTBEHHO HE HM3MCHHMIIO
koHCTpyKImn CBY-reneparopos.

Wnea ucnonb3oBaHust Gojiee BBICOKUX MHKPOBOJTHOBBIX
4acTOT BBITEKaeT U3 caMoil mpuponsl addekTa, Tak Kak 1o-
BBIIICHAC YaCTOTHl BEICT K YBEJIMICHUIO TyBCTBUTEIIBHOCTH
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U pa3pelaoleii CriocOOHOCTH IpH U3MepeHnu g-(pakTopos,
YTO OCOOCHHO BaXKHO IPH HCCJICNOBAHUAX B OpraHHUYe-
CKOil XuMuM 1 Ouosioruu. I1epBelil BHICOKOYACTOTHBIH CIICK-
TPOMETp, paboTalonMili B ABYXMIUIIAMETPOBOM [HaIa30HEe
(D-nnana3oH), OBLT CKOHCTPYHMPOBAH COBETCKHM YUECHBIM
A.C. JleGeneBbiv [S] B 19771 Ha wuacrore 130GHz ¢
UCII0JIb30BaHUEM OTHOMOZOBOTO IMJIMHAPUYECKOIO PE30Ha-
topa TEg;; [6]. HyBcTBUTEIBHOCTD criekTpoMeTpa JleGenena
nocturna 4 - 107 spin/G.

st HaOJONEeHUs JIEKTPOHHOrO MapaMarHUTHOTO pPe3o-
Hanca B muamasoHe 130 GHz nHeoOxommmo OBUIO €O30ATh
MarHut ¢ uHnykuuei He meree 5T (g-dakTopy, pasHOMY 2,
cooTBeTcTBYeT MarauTHoe nosie 4.64 T). B kauecTBe Maruu-
Ta f.C. JlebeneB mpuMEHUIT CBEPXIPOBOMAALIMNA COJICHOUI.
B cBoio ouepenp npuMeHEHHE CBEPXIPOBOAAIIETO MarHATA
noTpeOOoBajIo CO3NaHKs CHEMAaIbHOTO I'eJIMEBOr0 KPUOCTa-
ta. o cepemmusl 80-x romoB cmekTpometp JleOeneBa He
umes1 aHajioroB B mupe. CepbesHbM (HakTOpOM, KOTOPBII
OIpaHUYMBAET PACHPOCTPAaHEHUE TAKUX BBICOKOYACTOTHBIX
cnektpomeTpos OIIP, ABIsieTca HEOOXOAUMOCTD HCIOIB30-
BaTh B OOJIBIINX KOJIMYECTBAX YKUIKHUIA T'eIInil.

Pa3paboTka ¥ KOHCTPYHPOBAaHUE BHICOKOYACTOTHBIX CIICK-
tpomeTpoB OIIP no cux mop sBisiorcst chepoil medarelib-
HOCTH 3HTY3HacToB. Jlumb ¢upma ,Bruker [7] Bemycrmia
MIPOMBIIIJICHHBI BapuaHT crekTpomerpa OIIP, paborato-
mero kak B X-(10GHz) u Q-(35GHz) nnamasonax, Tax
u B W-nnanasone (95 GHz). OcHOBHOII HEIOCTaTOK 3TOro
prbopa — OH OYEHb JOPOT.

MuxkpososHOBOe Tosie Ha obpasie (H;) B coBpeMeHHBIX
CIICKTPOMETpax CO3MIACTCSl T'CHepaToOpaMu, CTaOWJIbHOCTh
YacTOTBl KOTOPBIX cocTapisieT nopsmka 107° nms wactor
ot 90 GHz u BbIIIE, 2 TOJIOCA YACTOT YPE3BBIYANHO y3Kasd —
Bcero cotau kHz [8]. TlpumeHeHume Takux TeHEPaTOPOB
MO3BOJISICT U3MEHHUTH KOHCTPYKIIHIO, 00CCICUNBAIOIIYIO Iie-
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Puc. 1. Cxema ycrpoiicTBa nepenayd MHUKPOBOJIHOBOW 3HEPIUH
W PETUCTpall¥ CICKTPOB B BBICOKOYACTOTHOM CHEKTPOMETpE
OIIP—-OJIMP 6e3 pesonatopa. BHH3y m crnpaBa mokasaHbl pas-
MepBI IeJIIeBOr0 KPHoCTaTa B MIJUIIMETpPaXx.

penady MUKpPOBOJIHOBOI SHEPTUH OT T'eHepaTopa K o0pasiy.
Bo-nepBbIX, oTHafaeT HeOOXOAUMOCTD HCIOJIb30BAHUS aBTO-
MaTUYeCKOU MOACTPOUKH YacTOTHL. Bo-BTOpHIX, IprMeHeHNe
LIJIMHAPUYECKOTO OJHOMOIOBOI'O PE30HATOpa B MaHHOM
Cllyyae 3HAUUTEIBHO YCJIONKHSAET KOHCTPYKLMIO, TaK Kak
W3TOTOBJICHUE TAaKOI'O PE30HaTopa — CJIOKHAsS MEXaHW-
yeckasi pabora. Takke CII0KHO BBIIOJHHUTH COTJIACOBAHHE
pe30HATOpa C BOJITHOBOIOM M YIIPABJIATH €ro HACTPOMKaMHU
BHYTPH I'eJIIeBOr0 KPUOCTATA.

B macrosmeit paboTe mpemsiaraeTcsi ONHMCaHUE YCTPOM-
CTBa Iepefayd MUKPOBOJIHOBOH MOIIHOCTH K o00pasLy,
MOMEIICHHOMY B I'€JTHEBbIil KPHOCTAT 3aMKHYTOr'0 LKA (9],
npuyeM 0e3 HCHOJIb30BaHUS pe3oHaropa. Ilockosbky re-
Heparop H3JIy4aeT OYEHb Y3KYyI0 MOJIOCY YacTOT M BCs
SHEPrHsl aKKyMYJHPOBaHA B 3TOW MOJIOCE, TPH YCIOBHU
MAJTBIX ITOTEPb B IepEaONIeii JIMHAN YIAIOCh ITOJTYYHTh BBI-
COKYIO HaIpsDKEHHOCTh MUKPOBOJIHOBOTO TIOJIST Ha oOpasme.
YcrpoiicTBO MO3BOJIAET MOJIYYUTh BBICOKYIO YYBCTBHUTEIIb-
HOCTb B CTallMOHAPHOM PEXKUME U BO3MOXHOCTb paboTaTb
B HMILYJIbCHOM, a TaKXe ONTHYECKH NETEKTHPOBATH Mar-
HUTHBI pe3oHaHc. [Ipm MCrosb30BaHMM PafnoOvYacTOTHOH
KaTYIIKH BO3MOXKHA PETHCTpPAIUsl IBOMHOIO 3JICKTPOHHO-
SICPHOTO PE30HAHCA.

B ommcrBaeMoii KOHCTPYKIMH, KOTOpasi HPHMEHSETCS
B pa3pabOTaHHOM HaMH BBICOKOYACTOTHOM CIIEKTPOMETpE
OIIP na uacrote 94 GHz, nna co3maHus MHKPOBOJTHOBO-
ro noiasd H; Ha oOpasue HCHOJb3yeTcd LMJIMHAPUYSCKUI
BOJIHOBOJI. BbIOOp IMIIMHApPHUYECKOTO BOJIHOBOAA OBUT 00Y-
CJIOBJIEH TEM, YTO C €ro IIOMOIIbI0O MOXHO IlepeaBaTh
CBY-MomHoCTb o4ty 6€3 3aTyxaHust Ha OOJIBLIYIO JJIUHY.
DTO0 0YeHb BAXKHO, TaK Kak 0Opaser] HaXomuTcs Ha O0JIbIoM
paccTosiHUM OT T'eHeparopa B BBICOKOM KpuocTare. Kpome
TOr0, IUJIMHAPUYECKUH BOJTHOBOJ YIPOIIAET BpallleHue 00-
pasua B HOCTOSIHHOM MarHUTHOM II0JIe NPHU PEerucTpanuu
YIJIOBOM 3aBUCUMOCTH.

Buibop TpyOku M3 HEMarHUTHOI HepraBerolleil cTaau ¢
ToJIIUHON cTeHkH 0.2 mm B KayecTBe BOJIHOBOAA OBbLT 00Y-
CJIOBJICH, BO-TICPBBIX, HU3KOU TEIUIOEMKOCTBIO U TEIUIONPO-
BOJIHOCTBIO HEP)KaBEIOIIE CTaJIM, YTO OUCHb BaXKHO MPH HC-
TI0JIb30BAHMH €€ B KPHOTEHHOH TexHuke. Huskas temmonpo-
BOJHOCTb HEOOXOOMMa ISl TOrO, YTOOB MUHUMHU3UPOBATDH
nepenavy Telsia OT BepXHel 4acTH BOJIHOBOA BHYTpPb KPUO-
cTaTa JI0 CaMoro ero faHa. Bo-BTOpbIX, BHICOKUM KauyeCTBOM
BHYTpPEHHEH MOBEPXHOCTH TPYOKH, KOTOpas He IOiaeTcs
KOppo3un. XOTs 3JIEKTPOIPOBOTHOCTb HEP/KaBEIOMICH CTajIH
(ynenpHoe compotusiieHne craam 0.103 42 - m) Menblue,
gem, Hanpumep, mist mean (0.01724 u€Q - m), kak mokasasn
OIIBIT, €€ JOCTATOYHO VISl IOJIYYCHHS] ONTHMAJIbHOTO pe-
3yJIbTaTa.

OCHOBOI KOHCTPYKIIMH SIBJIIETCS TOHKOCTEHHas TpyOka
IvaMeTpoM 8§ mm K3 HEeMarHUTHOW HepiKaBelollel CTasId.
Ha Heii kpenaTcs Bce 31eMEeHTbl KOHCTPYKIMU. BHyTpu 310l
TPyOKM KOaKCHAJIbHO BCTaBJIeHa [pyras TpyOka AuaMeTpoM
5mm TaKke U3 HepKaBEIOIIEH CTaJ, KOTOpas U SIBJIACTCS
COOCTBEHHO BOJTHOBOJOM.

Ha puc. 1 cxemarmueckn n300pa)XeHO YCTPOICTBO 1T
nepefayl MHUKpoBOHOBOM »Heprum oT CBY-renepartopa
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K oOpasmy. OHO cocrouT w3 ¢ranma / W TOBOPOTHOM
(mom 90°) ceKuuM MPSIMOYTOJIBHOIO BOJTHOBOAA 2, KOTOPBIA
ogHUM (1aHIEeM coenuHseTcd ¢ renepatopoM CBY, a npy-
THM C BOJIHOBOJHOM CeKLHel 4, OCylecTBIIAIMEeN Nepexos
OT IPSMOYTOJIBFHOTO BOJIHOBO/IA K IMNIMHApHIecKoMy. JlymnHa
9TOH CeKI|u cocTasisieT npuMepHo 30 mm, 4TO paBHSETCS
fecsATH [UTMHaM BoJH (3 mm).

Mexny ¢aHnaMu, COEIUHSIOMMMU MEPEXOf C MpPAMO-
YToJIbHOTO BOJITHOBOJA Ha IWJIMHAPHYECKUHN 3, U LIIMHAPH-
YEeCKMM BOJIHOBOIOM J YCTAaHOBJICHAa TOHKas Te(IOHOBast
MIPOKJIafIKa, KOTOpasi BaKyyMHpPyeT BOJHOBOL J, a TaKxke
3JICKTPUYECKNA HM30JIMPYeT 3TOT BOJIHOBOJ OT TEHepaTopa.
Bpamaromeecs cowieHeHHE ¢ TOHUOMETPOM 6 HEOOXOIUMO
U BpallleHus1 oOpaslla B MOCTOSHHOM MAarHUTHOM IIOJIE.
OnHo npencraBisier co0Oil IBa KPYIJIBIX (ylaHIa, B OIHOM
13 KOTOPBIX C/ICJIaHBI YeTBEPTHBOJIHOBAsS KaHABKa M KaHABKa,
B KOTOPYIO BCTaBJICHO PE3MHOBOE KOJIBIO /IS BaKyyMHOI'O
YIUIOTHEHUs] 4YacTell COwIeHEeHHWs. Bpamaromee coenuHe-
HHE 3aKJIIOYEHO B KOPIyC TOHHOMETpa, NMPHYEM OfUH U3
(b1aHIIEB COEMMHEH C BpaIlAIOLIEHCs YacTbl0 FOHHOMETPA,
a Ipyrol — C HENOABIKHOU. BakyyMHBIA 3JI€KTpHYECKHI
pasbeM 7 CIYKUT IJIS JIEKTPUIECKOTO COCANHEHUS TaTIMKa
TeMIepaTypel M HarpeBaTelis, KOTOpbIE pPacHOJIOKEHbl B
TepMocTate /3, ¢ M3MEPUTEJIbHBIMU MPUOOPaMH, a TaKkKe
WHBIMH 3JIEKTPUYECKUMH COeTUHEHUMU. BakyymHoe coenu-
HeHne & CIY)KUT [JIs1 TIOATOHKM IO BBICOTE BOJIHOBOHA J
OTHOCUTEJIbHO Hecymiell TpyOrl 9, a Takxke HJsi ObICTpPOi
cmeHsl 00pasioB. CoennHenne /0 CIyXUT IJIS PETYJINPOBKH
IO BBICOTE Hecylledl TPyOKM AMamMeTpoM 8 mm OTHOCHU-
TEJIbHO OBICTpOpa3beMHOro (iaHueBoro coenuHenus 11, ¢
MIOMOIIBIO KOTOPOT'O KOHCTPYKIUS (pUKCHpyeTcsl B maxTe /2
kpuoctata. Ha TpybGe 9 pasmemnieHo OOJIBIIMHCTBO 2JIEMEH-
TOB KOHCTPYKIHMH, BKJIIOYAsi MEIHBIC 3KpaHbl /3, KOTOpHIC
HEOOXOOMMBI U MPENATCTBUS KOHBEKLIOHHBIM IOTOKaM
ra3000pa3HOro Iejvsl, 3alOJHAIEr0 BHYTPEHHIOKW INaXTy
kpuocrata. Ha aToit xe TpyOke kpemarca Tepmoctar 14
(MacCUBHBIA MEHBIN [IUTHHIP) U KATYIIKA MOTYJISIIIAA Mar-
HUTHOTO TIoJ1s1 /5. OOpasen momemaercs B caMOil HIDKHEH
4acTH BOJIHOBOJA, 3aKOPOYEHHOro KpbIIKoH /6. Tak Kak
KpBIIIKa CAEIaHA CbEMHOM, MOKHO JIETKO 3aMEHATh 00pas3Libl
U KOPPEKTHPOBaTh MOJIOKEHHE 00pa3lia OTHOCUTEIBHO OCH
CBEpXIIpoBoaAIIero cosieHonga /8. s ocymecTBiICHHS
peructpanmun OIIMP nim onTtrdeckoit moycBeTkn oOpasia
B BOJIHOBOZIC J JeJTaeTcs mpopesb 17.

CylecTBYIOT TpU OCHOBHBIX THUIIA TOMNEPEYHBIX BOJIH,
KOTOpelE MOTYT pacnpocTpansaiTbed 1no CBY-nmuausM me-
penau: aexrpomarHuthbie (TEM), anexrpuueckue (TE)
u MarauTHble (TM). B mpsiMOYro/IbHBIX M LIUJIMHAPHYE-
CKUX BOJIHOBOHAX MOTYT PaclpOCTPaHATHCS TOJbKO TE- m
TM-BosHbL. CBOIiCTBa 3THX BOJIH

TE : E, =0, H,;#0,

E, # 0.

B BOJIHOBO@X MOTYT PAacHpOCTPAHATHCSI BOJHBL, Y KO-
TOPBIX CYIECTBYET TOJBKO cocrapisiomas H, (TE) m-
60 E, (TM). Jomunupymomas BOJIHa, KOTOpas pacmpocTpa-

™ : H; =0,
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HfIETCS B NPSAMOYronbHOM BostHOBome, — TEjo. Ona mme-
€T caMylo HHU3KYI0 KpUTHYecKylo dactoTy. Ilpm mepexome
BOJIHBI U3 IIPSMOYTOJIBHOTO BOJIHOBOAA B IVJIMHAPHYECKUI
B TIOCJICIHEM MOJDKHA T'€HEpUpPOBATHCS BOJIHA C JIOMUHH-
pyomeit momoit TE;;. OpgHako B HameMm cily4dae u3-3a
3JIEKTPUYECKOrO pa3pbiBa BOJIHOBOAA U JJIMHHOTO MEpexonia
MPAMOYTOJIbHUK—IWJIMHAP TreHepupyercss BosHa TEqr, y
KOTOPOH HET aHajora B IPsSMOYToJbHOM BosiHOBoAe. Kpu-
THYECKasi JUIMHA BOJIHBL I 9TOH MOIB paBHa Ag = 1.64r,
rae I — paamyc BosHOBOAA. Pamyc BosTHOBOMA, CAESTAHHOTO
13 TPyOKM Hep)KaBeloIleil HEMarHUTHOH CTaM JUaMeTpOM
5Smm c¢ tommmHO# creHok 0.2 mm, paBeH 2.3 mm. Kpurn-
YecKasi IJIMHA BOJIHBI paBHa Ag = 3.77 mm. J{nuHa BOJHBI
reaeparopa 3mm. Takas BolHa XOpOIIO BIMCHIBACTCA B
IpezsiaracMelii HaMu BosTHOBOXL. CTpyKTypa Mosis 3TOH BOJI-
HBI [IOKa3aHa Ha pHc. 2.

CxeMa MarHUTHBIX CHJIOBBIX JIMHHH, M300pa)KCHHas Ha
pHCYHKe, yKa3blBaeT Ha TO, YTO oOpasel, MOMEIICHHBIA B
LICHTpEe BOJIHOBOAA, KaK Ha puC. 2,a, OydeT HaxomuThCs
B MarHuUTHOM mosie H; Takoil ke KOHQUIypalud, Kak B
uHaprdeckoM pesonarope (TEgp;). Tak kak asektpude-
CKHE TOKHM HE TEKYT BJIOJIb CTEHOK BOJIHOBOJA, Takas Moja
o0J1afiaeT MUHUMAJIBHBIM 3aTyXaHHEM U HCIOJIb3YeTCs MJIs
IepeHoca MUKPOBOJIHOBOH 3HEPruu Ha OOJIbIOE PaCcCTOs-
HHUE, IpUYeM 3aTyXaHWE BOJIHBl YMEHBINAECTCS NPU YBEIHU-
gyeHun 4actothl [10]. DT0 06CTOATEBCTBO OYCHb BAaXKHO,
MOCKOJIBKY pacctosinne oT CBY-reneparopa o obpasna B
KpHocCTaTe cocTaBisieT okoso 1.4 m. Tak Kak 2JIeKTpUIecKue
Tokd B BosiHE TEp; TeKyT meprneHOuKysIspHO HalpaBJICHUIO
pacnpocTpaHeHusi BOIHBL (pHC. 2, b), BO3MOKHO BBIPE3aTh B
BOJIHOBOJIE TIPOPE3H BAOJIb AMameTpa BosHoBona. IIpopesn
HEOOXOOUMBI Ul IIPOHUKHOBEHUs BHYTPb BOJIHOBOZA HU3-
KOYaCTOTHOU MOIYJIALIMY, PAJU0YaCTOThl IPH PErUcCTpanuu
JIOAP u cBera mpu ONTUYECKON PErHCTPALUM MarHUTHOTO
pe3oHaHca.

Kpome monet TE(; B BosIHOBOAE AHAaMETPOM 5 mm MOTyT
pacnpocTpanaTbesd U apyrue Moabl, Hanpumep TEqy, TEg3 u
MoJIBI emie 0osiee BBICOKHX MOPSIKOB, HO UX HHTEHCUBHOCTD
3HAYUTEJIbHO YMEHBIIAETCS C YBEJIMYEHHEM MOPSIIKOBOIO
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Puc. 2. ¢ — crpykrypa BosHbl TEq;, KOTOpas mepeaaeT 3HepPruo
o0pasiy. MarHuTHBIC JIMHAM IOKa3aHbl ITyHKTHPOM, 3JICKTpHYe-
CKHe — 3HaKaMi ,,+ u ,,0“. [IpAMOyroJpHIKOM OTMEYEHO MECTO
pacrosioxeHns1 oOpasia. b — HalpaBJICHHs JICKTPHICCKUX TOKOB.
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Puc. 3. @ — crexrps DIIP nona Tb*™ B UTTpHii-aIOMUHHEBOM T'paHATE, 3apETHCTPUPOBAHHBIE B OTHOM M TOM ke 06pasile Ha 4acToTax
94 u 130 GHz B HemnpepsiBHOM pexkume; b — crexktp DITP nona Mn?" B kpucramie BaF,, 3aperncTpupOBaHHBIA MO 3JICKTPOHHOMY

CIIHHOBOMY 3Xy.

HoMepa Mofpl. [Ipr 5TOM X OCHOBHOE CBOMCTBO — TEUCHHE
TOKOB TIEPICHAUKYJIIPHO HAIPAaBJICHUIO PACIIPOCTPAHCHUS
BOJIHBI — COXpaHAETCS W HE MEHseT OoOmmeil KapTHHBI
MarHuTHBIX Iosted. Bee msitoxkenHoe s vactorel 94 GHz
cinpaBeymBo u i vactotel 130 GHz, xoropas Taxxke
UCTIOJIb3YEeTCS B HAIIEM CIIEKTPOMETPE.

J1a wumocTpanuy paboThl MPEAIaraeMoro ycTpoucTBa
Ha puc. 3 noka3ansl ciekTpel DIIP, 3apeructpupoBaHHsie ¢
€ro MOMOUIBIO.

Ha puc. 3, a npusenensl npumeps criektpoB JIIP nona
Tb’* B WTTpHil-aTIOMHMHHEBOM IpaHaTte, 3aperucTPUPOBaH-
HBIC B OTHOM W TOM ke oOpasiie Ha 9yactotax 94 u 130 GHz
B HENPEPHIBHOM pexnMe. YeTblpe JMHUM B CIEKTpax co-
OTBETCTBYIOT CBEPXTOHKOIM CTPYKType HOHA (SIIePHBIN CIIMH
| =3/2). Ha gacrore 130 GHz cmiektp T3 Habrmomaercs
B Oosiee BBICOKOM MarHWTHOM mojie. CIeKTphl HOKa3aHbI
B enmHoM Macmrabe. Ha puc. 3,b mokasan cnektp OIIP
Mn?* B kpucramwte BaF,, 3aperncTpupoBaHHBIA MO CITH-
HOBOMY 3Xy. Tak Kak IpW HMMITYJIbCHOH PETHCTpaliy He
WCTIOJIb3YeTCS MOMYJISILIAS MarHUTHOTO TIOJISA, IIECTh JIMHUH
CBEPXTOHKOH CTPYKTYphl HOHa Mn?* 3aperucTpupoBaHbl B
BUJIE TIEPBOOOPA3HOI.

IIpencraBieHHass KOHCTPYKLUSI YCTPOWCTBAa Iepenadd
MHKpPOBOJIHOBOH MOIIHOCTH Ha oOpasel, HaXofdmuiicad B
reJIMeBOM KprocTate (Ha OOJIBIIOM yHajJeHHH OT IeHepa-
topa CBY), oTHOcHTeNBHO mHpocTa B ucnoimHeHn. OHa
M03BOJIAET O€3 MPUMEHEHHs] PE30HaTOpa MOTy4aTh BEICOKYIO
HalpsKeHHOCTb MUKPOBOJIHOBOTO 1101 Ha 0Opasiie, ObICcTpo
MEHATb 00paslibl, JIETKO PErUCTPUPOBATh YIJIOBYIO 3aBUCH-
MocTb. C ee NOMOIIBI0O BO3MOXHA PETHCTpalysl CIEKTPOB
OIIP, OAMP, I9AP B HEmpepbIBHOM 1 UMITYJIbCHOM PEXU-
Max. YyBCTBUTEIIBHOCTb CHEKTPOMETpPA C JaHHBIM YCTPOU-
CTBOM OKa3aJ1ach He Xy»Ke YyBCTBUTEJILHOCTH CIIEKTPOMETpPa
¢upmsl ,,Bruker”. [IpuMeHeHNe IIUTMHAPHIYECKOTO BOJTHOBO-
na ¢ momoit TEg; m perucrparmst curaajioB 6e3 pe3oHaTopa
UMEIOT OOJIbIINE TIEPCHEKTHBH MPH KOHCTPYHPOBAHUU BBI-
COKOYAacTOTHBIX crnekTpomeTpoB OIIP, B KoTOpBIX mpuMme-
HSIOTCS CHHTE3aTOPBl MUKPOBOJIHOBHIX 4YacToT oT 50 GHz
U BBIIIIC.

BnaropgapHocTH

ABTOpBI BEIpaXxaloT riry6okyto 6maropapaocts JLIO. bor-
IaHOBY 32 IUIONIOTBOPHOE COTPYIHUYECTBO, IICHHBIC M KOH-
CTPYKTHBHBIC ITPEIJTIOKCHHUS.

KoHnukT nHtepecos

ABTOpr 3afABJIAIOT, YTO Y HUX HET KOHq)HHKTa HHTEPECOB.
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