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INTERFEROMETRIC METHODS OF THE DOPPLER SHIFT
DETERMINATION
NHTEPOEPEHIIVMOHHBIE METO/IbI USMEPEHIN A
JOTLJIEPOBCKUX CMEIIEHUN

V.E.Panchuk!, V.G .Klochkova!, D.S.Nasonov?

!Cnemuanbras acrpodusnyeckas obcepsaropus PAH
2MocKoBcKuii TOCyJapCTBeHHbBII YHUBEPCUTET

O HOI U3 XapaKTepHBIX 0COOEHHOCTEN COBPEMEHHOIH
[IPAKTUIECKOI acCTPOMUBUKY SIBJISETCS TEHICHIINsT PAC-
[IUPEHUsT KPyra 00beKTOB, K KOTOPBIM ITPUMEHSTFOTCS
HOBBIE METOJIbI M IKCIepuMenThl. Hampumep, BHadase
MeTOJT Mojiesieil arMocdep TPUMEHSJICT K OTAeTbHBIM
3Be3/[aM, & 3aTeM CTaJ MAaCCOBBIM. TO Ke MOXKHO CKa-
3aTh U O METOJIaX CIEKTPOIOJIAPUMETPUIECKUX H3Me-
peHuil MOBEePXHOCTHBIX MAarHUTHBIX 1oseii. He cocras-
JISIeT WCKJIIOYEHNE U TeXHUKA BBICOKOTOYHOTO M3Mepe-
HUS JIOIJIEPOBCKUAX CMEIIEHUN CIeKTPAIHHBIX JIMHUIN:
€C/Ii paHee UCCJIEIOBAUCH CaMble SIPKUE 3Be3/Ibl HeDa,
TO Ternepb — OOJIBIIMHCTBO 3BE€3J, BUIHBIX HEBOOPY-
KeHHbIM Tia3oM. CyIecTByeT /iBa HaIpaBJIeHHs, TJe
HEOOXO/IMMBbI BHICOKOTOYHbBIE U MHOTOKPATHBIE OIIPe/Ie-
JIGHUS JIyYEBBIX CKOPOCTEil GOJIBIIOTO YUCIa 3BE3: a)
HCCJIEJIOBAHUE CIIEKTPA 3BE3IHDBIX MYJIbCAINM, I W3Y-
YeHWsI BHYTPEHHEr0 CTPOEHUS 3Be3]] — acTepoceiicMo-
Jiorusi; 0) TOMCK U UCCJIEJ0BAHNE BHECOJIHEUHBIX I1J1a-
HETHBIX CHUCTEM, JIJIsi HAKOILIEHUSI CTATUCTUKH IMapa-
METPOB IIAHETHBIX CUCTeM. B 3TuX 3aja9ax npuMens-
eTCsl KJIACCUIECKUI CIOCO0 MOJIy9YeHUs] TOYHOCTH I10-
psaaka 10 m/cek — nabmonenus Ha AUQPAKINOHHBIX
crekTporpadax ¢ R = A\/d\ = 10°, conpoBox 1aemble
CIeNUaJIbHBIMUA METOIAMHU KAJUOPOBKHU.

[IpuBeieM HEKOTOPBIE OIEHKY BO3MOYKHOCTEH KJIac-
cudeckoro Merona. llycrbh Tunmunas MUpHHA CIEK-
tpasbroil muEE s ~ 0.1 A, u TpeGyerca msmepurhb
CMellleHue JuHE €, cocrasisonee or 10~% g0 1076
9TOM BeJUYHMHBL. [IpU 9TOM NPEbBISIIOTCA BBICOKHE
TpebOBaHUA K IMO3UIMOHHONW CTAOMIBHOCTU CIIEKTPO-
rpada, KOTOpYyIO Cjie/lyeT KOHTPOJUPOBATH B TEUCHNE
JTATEIHHOTO BpeMeHu (MecsIbl u roapt). Eciu mmpuna
anmapaTHoit MyHKIuH crekrporpada p MHONO MeHb-
e MUPUHBL JIMHUUA S, T.e. p < S, TO CABUI' HA BeJIU-
YUHY £ TPUBEJET K U3MEHEHUIO aMILIUTY/IbI CUIHAJA
£/2s, T.e. okono 1076 (T.x. ma mpakTHKe TIpU paspa-
6oTKe criekrporpada u IpoBeieHny HAOIIOAeHIH Orpa-
HUYUBAIOTCS COOTHOIIEHHEM p = §/3). D10 o3Hauaer
BBICOKHE TPeOOBaHMS HE TOJIBKO K R, HO U K OTHOIIIE-
uuto curnasti/mym S/N. Hanpumep, Ha crekrpomerpe

cp=0.03A \=5000 A, n1a obecnedenus TOIHO-
CTH m3MepeHust B 1 M/CeK 110 OJHOMN JIMHUM [IMPHUHOIM
s=0.1 A, (korga cusur cocrasssier 1/2000 mosto 1mu-
PUHBI anmnapaTHoil GYHKIMH, a8 COOTBETCTBYIOIIEE M3~
MEHeHHe aMILTHTYAbI cocTasuT 1.6 x 107%), TpeGyerca
cobparh 4 x 107 (HOTOHOB, UTO SKBUBATIEHTHO HAOIIO-
JEHUSIM CaMbIX SIPKHUX 3Be€3]I Ha 4-MeTPOBOM TEJIECKO-
re. Vlcrionip3oBanme 60JIBIIOTO YUCIIa, JIUHUI TTO3BOJISET
BBIUI'PATH B IIPOHUIIAIONIEH CITOCOOHOCTH METOa OKOJIO
3-x 3Be3HbIX BesqimunH. [locse BBOmA B 9KCILTyaTAIHIO
ciekrporpacda HARPS Ha 3.6 m Teseckone ESO 6buin
MOJIy9eHbl OJIN3KUE OIEHKHU.

Urak, B 3amauax, rpebyomux tounoctu o(Vg) =
1 M/cek, BOBMOXKHOCTH Au(PAKIUOHHBIX CIIEKTPOrpa-
doB mocTuram mpesesa MO CJEAYIONUM TPUIHHAM:
a) Ha 4-METPOBBIX MHCTPYMEHTAX JOCTYIHBI 3BE3.IbI
my < 6; 6) TPYJHO OKMIATH, 9TO B OiuzKaiiiiee Bpe-
Msl TIOSIBATCS OO30pHBIE Tejteckonbl ¢ D > 4 Mm; B)
Ha OOJIBIIIUX TEJIECKOTIaX TPY/HO 0DECIEeYnTh BBICOKOE
paspemenue, R > 10°, mHoaHOCTBIO cOXpaHaa CBOOOI-
HBI CIIEKTPAIbHBIN HHTEpBaT A\ U MUHUMU3UPYS TIO-
TEPU CBETa; I') OJHOOOBLEKTHBINA PeKUM HAG/IIOeHNI
(npu aByMepHOM (bopMaTe Slesiie CleKTPa), SBJsieTcs
HE3KOHOMHWYHbBIM B O630prIX 3a/1a49ax.

Ob6parTuMcst K UCTOPUH, HATIOMHHUB BHAYAJIE O JBYX
XPECTOMATUIHBIX IyOuKamusax. Jliobast cucrema, pas-
JIeJIAONIASA [IJIMHBL BOJH A\ HA BEJIUYIUHY 0N, MOXKET
ObITh OXapaKTepU30BaHA [POM3BEICHUEM CIIEKTPAJIb-
HOro pasperenus R = \/d\ na nponyckanne L = Aw.
3necb A — momanap 3padka CUCTEMbI, 3aI0JHAeMast
O/ TeJIECHBIM YoM w. ZKakuHo [1] mokasait, 9ro mpo-
uzBesienne RL gBIseTcss MHBAPUAHTOM [T JAHHOTO
THUIla CIIEKTPAJBbHBIX HHCTPYMEHTOB, U YTO IIPU OAWHA~
KOBOII TIom@au , wHTepdepoMeTpsl o Beaudnne RL
[IPEBOCXOIAT TPU3MEHHbIe U U PAKINOHHBIE CITEeK-
TPOMETPBI MPUOIU3UTETHLHO HA ABa nopaaka. Crocod-
HOCTBb WHTEP(EpPOMeTpa MPOITyCKATh OOIBIIOE KOJIUIe-
CTBO 9HEPTUU TPH BBICOKOM CIIEKTPAJHLHOM pasperie-
HUUN T1I0J1y91JIa Ha3BaHUE «BBIUT'DbIII }KaKI/IHO».

[Ipu paBHOW YyBCTBUTENHHOCTH MPUEMHHUKOB, CKa-
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HEpYIOIIHii criekTpoMeTp yerymnaer B N2 pas (1o mpo-
U3BOJUTENBHOCTH), criekTporpady, uMeromemy N Ka-
HasioB. ®amker [2] mpenmoXKMI METON MYJIBTUILIEK-
CUPOBaHUA OAHOKAHAJIBHOI'O IIPHUEMHHKA. CyTb METO-
Jla COCTOUT B WCIOJB30BAHUU B3aWMHO OPTOTOHAJb-
HO MOAYJIUPOBAHHBIX KOMIIOHEHT CIIEKTDPA. TeXHI/I‘{e-
CKH 9TO JOCTUTAaeTCs rmyreM uHTepdepeHiyn. B uH-
Tepdepomerpe nHdopMaIms 000 BCEM CIEKTPATILHOM
JIMAIA30He TI0JIydaeTcs 3a Jo0oi (B T.4. U eauHud-
HbIii), uHTEpBaJ cKanupoBanus. P3joKeT paccmorpe
nBa ciaydad, «A» u «B». A) Ckanupyromuii qudpak-
uoHHBIH criekrpoMerp (G) ¢ OHOKAHAJIBHBIM [IPUEM-
HUKOM, DY, 11IyM KOTOPOTO MPOTOPIMOHAIEH CUTHA~
ay. Ecmu M — wuciio semeHToB, a T' — BpeMs CKaHU-
poOoBaHUA BCEro CIIEKTpa, TO OTHOIIEHHe CI/IFHaJI/IHyM
(S/N)g ~ (T/M)'/?. B) Cxanupyiommuii unrepde-
pomerp (I) ¢ mpueMHUKOM, IIyM KOTOPOIO CJIy4aeH
U HE 3aBHCUT OT ypOBHs curaasa, torga (S/N)y ~
T'/2. Takum 06pasom, y uHTephEPEHIHOHHOIO MpPH-
6opa MPerMyIIecTBO Mepe CKAHUPYIONUM T PaKIi-
OHHBIM criekTpoMerpoM B M1/2. B smoxy ogHOKaHAIb-
HbIX ¢)OTO3H€KTpI/I“IeCKI/IX NPUEeMHUKOB U3JIy1€HUA BbI-
urpbim @emkera npossisicad B NK-auanasone, rie
[IyM [PUEMHUKA HE 3aBUCUT OT yPOBHs CUTHAJA, U HA
OOJIBIIIX TIOTOKAX, [JI€ STUM IIIyMOM MOXKHO OBLIO ITpe-
HeOpEeYb.

3a cuer Bemrpeimeii 2Kakuno u Qemkera u mpo-
SIBUJINCH JIOCTOUHCTBA MeT0/1a Pypbe-CIeKTPOCKOINH B
nudpaxkpacuom guanaszone. OIHAKO BOZMOKHOCTH Me-
TOJa CEPHE3HO OIPAHNYINBAJINCH COCTOAHUEM BbBITHCJIN-
TeJIbHOU TeXHUKH 60-X T0JI0B.

[TosiBieHne ¥ COBEPIIEHCTBOBAHWE TBEPAOTEIbHBIX
JINHEIHBIX ¥ MaTPUYIHBIX MPUEMHHUKOB, IIYMbI KOTO-
pbIX (T.H. HIyMbl CUYUTHIBAHUA), HE 3ABUCIAT OT YPOB-
Hsl CHUTHAJA, CJEIaJI0, Ka3ajoch, BbIUIDHIN Dexe-
Ta, — JIOCTOSTHUEM WCTOPUU CIEKTPOCKONuu. Bpems
PEruCTpaluy CHEeKTPa CHU3WIOCH MPOTIOPIMOHATBLHO
YUCJTy KAHAJIOB, U MHOTOKAHAJbHbBIE JU(PAKIHOHHBIE
creKTporpadbl BUINMOTO JIHANA30HA YPABHIIUCH (IO
KpaiiHeil Mepe, B TEOPETHYECKHUX OIEHKaX), ¢ (ypbe-
cnekrpomerpamu MK-auamazona. A BOT BBIMCPBIIT
ZKakuHo, onpeesisiMblii COOTHOIIEHNEM TEJIECHBIX Y-
JIOB MIEJIEBBIX ¥ HHTEP(hEPEHITHOHHBIX MTPUOOPOB, CO-
XpaHseTcss U IPU CMeHe MPUEeMHUKOB u3jydenus. [lo-
qeMy Ke TOr/a OOJIbIIMHCTBO acTPOMU3UKOB IIPEJIIo-
YUTAOT AU PAKIHOHHBIE ClIEKTPOrpad bl HHTEPhEepeH-
MUOHHBIM? JIe710 B TOM, 9TO YCIEeXH TEeXHOJOTHH TIPO-
U3BOJICTBA MN(PAKIIMOHHBIX PEIIETOK DOJIBITUX Pa3Me-
poB, paboramorux B mopsiakax m = 50 — 100, mo3-
BOJISIIOT CTPOUTDH CIIEKTPOrpadbl C AUaAMETPOM KOJIIU-
MupoBaHHOro mydka 10 200 mm. XapakTepHblii pas-
mep iactud uHTepdepomerpa Padbpu-Ilepo (MPII)
cocrasisier 50 MM, T.e. IIOmMAAb 3padka cucremsl (A) B
16 pa3 memnbIre, YeM y audpakIuoOHHOTO CIIEKTPOrpa-
da, u npenmyinecrso UPII yacruano repsiercs. Ec-
JIi y4ecTh, 4To nepecrpanBaembiii I®II perucrpupy-
€T BeCh CIIeKTD 3a YNCJIO KCHIO3UIMIL, paBHOE (haKkTo-

py mobpornoctu unTepdepomerpa AX/0A, TO B 3TOM
pexume mpeumyiiectso UPII Tepsiercss mpakTudeckn
MOJTHOCTBIO.

B pa6ore [3] 65110, B 9aCTHOCTH, [IOKA3aHO, ITO 3a-
MEHa U3MEepEeHUil CMeNIeHnil Ha U3MepEHUsd UHTEHCHUB-
HOCTell B M30paHHBIX KaHaJAX, — IO3BOJIsIeT 000fTH
OCHOBHBIE MHCTPYMEHTAJbHbIE ONUOKN Ju(pPaKInOH-
HOW CIIEKTPOCKOIIUU B 3aJiade W3MEPEHUsl JIOTJIEPOB-
CKUX CMeHleHHﬁ. MeTO,ZL OCHOBaH Ha HCIIOJIB30BaHUN
nepecrpauBaemoro VU®II na Baemneil ycranoske (0T-
HOCHUTEJIbHO 311esiie-cuekrporpada ¢ marpureii [13C),
npudem N®PII paboraeT B IEHTPATHLHOM TISITHE, PEAJIH-
3ysl TPEUMYIIECTBO B cBerocuie. Padora [3] sBasercs
OJIHMM U3 MPUMEPOB TOrO, KaK COYETaHUs MPUOOPOB
Pa3IMYHbIX KJIACCOB (MMOPH/IHBIE CXEMbI) MO3BOJISAIOT
YCTPAHUTDH BJIUAHUE NPUHIMNINAJIBHBIX HEIOCTATKOB
CIIEKTPAIBLHONO Hpubopa M3 HUBIIEro Kjacca (B JaH-
HOM CJlyuae — HEeJOCTATKOB 3lleJie-crekrporpada).
CkpermuBas aucnepcuio U®II ¢ aucnepcueii smesie-
cnekTporpada, Mbl OT 3372491 KOHTPOJIS TabapuTHOTO
crekTporpada mepexoauM K 3a1ad9e KOHTPOJIA HeOO b
moro 1o pa3mepam U®IL. B nemom, mpobieMbr yaeTa
HHCTPYMEHTAJIbHBIX OIMMOOK, HAKOMUBIINECS B MPUOO-
pax JAHHOTO KJIACCA, — OCJIa0JeHbl WU YCTPAHSIIOT-
CsA, €CJIM B Ka4eCTBE OCHOBHOI'O B3STb CIIEKTPAJIbHBIN
npubop M3 BBHICHIErO KJacca. HemMasmoBaxKHbBIM JI0CTO-
NHCTBOM FI/I6pI/I,ZLHbIX CXeM «ABJIAEeTCA JOCTUzKEeHUe pe-
KODJIHBIX 3HAYEHUIl OMHOTO U3 napaMerpos (R, wiu L,
umu N), 38 CU4eT HEKOTOPBIX MOTEPh IO JIPYTUM Mapa-
MeTpaM.

[Tepeunciaum TexHUYECKUE PEIIeHUsT, JeMOHCTPUPY-
IOIKe, 10 HAIEeMYy MHEHUIO, MPEMMYIIeCTBa W HeJ0-
crarku WHTeP(MEPEHITMOHHBIX U THOPUIHBIX CXEM.

Cesepubrit [4] mokasas, 4TO HpPUMEHEHHE 3JTAJIOHA
Dabpu-Ilepo myis uzydenus: ppayHrodepoBbIxX JTUHUI
3¢ deKTUBHO [1aXKe MPHU HAJIUYUU ClIeKTporpada yme-
pPeHHO# pa3periarolieii cujbl. B GeciesieBoM CrieKTpo-
rpacde Jlunnuka [5] 9acTh KOJIMMUPOBAHHOTO ITYYKA
MIPOXO/IUT YepPe3 CJAOKHYIO CTEKJISTHHYIO IJIACTHHKY, KO-
rTopasi (popmupyer unHTEpQEPEHIUOHHbIE perepbl (11o-
socel Tanpbora), pacnoioKeHHble Hall H300PaKeHueM
creKkTpa 3Be3bl. TakuM 00pa3oM 4YacTh CBETa, 3BE3/IbI
UCTIOJIB3YETCs it (POPMHUPOBAHUS PEIEPa, JTOTIEPOB-
ckux n3mepenuii. K coxxasienuto, criekrporpad ObLIT uc-
KJIIOYEH W3 CIUCKA CIIeKTpasibHO ammnaparypbsl BTA
[EePBOrO MOKOJICHHS.

B nongpuzanuonnom nnrepdepoverpe CepKOBCKOTO
[6] cozmaercs uckyccTBeHHAs HOJLSAPU3AIIHSL, IITIOCKOCTh
KOTOPO# OBICTPO BpaIlaeTcsd ¢ JJIUHONW BOJHBI. IIponc-
XouT WHTEep(depeHIins OObIKHOBEHHOTO U HEOOBIKHO-
BEHHOrO Jiydeit. JIjist KaxKi0ro yriia MmoJIoKeHus M0JIsi-
ponga U3MEPATCA MHTEHCUBHOCTH B KaHaJlaX. ,HJ'[I/I-
Ha BOJIHBI ONPEJIENISIETCS 110 yTJIaM ILIOCKOCTH MOJISAPH-
sanuu (deM 00ecIevdnBaeTcs paBHOMEPHAs KaJiuOpOB-
Ka II0 JJJIMHAaM BOJIH), U HE 3aBUCUT OT IIOJIOZKEHUA
3BE3/bl Ha MU (U3-38 BBICOKON IIMPOKOIIEILHOCTH
npubopa). [Torepu cBera Ha MOJSPUBAIMOHHON ONITHKE
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cocrapystin 20%, 3a 4 MUHYTHI HAKOILJICHUS CUTHAJIA,
Ha, 2-MEeTPOBOM TeJIeCKOTe 00eCIeuInBaIach TOYHOCTD 1
KM/cex st 3Be3xbl my = 10.

Dese-crekrpomerp ¢ UPII na BHerHell yecranos-
Ke ucnosb3oBascs Ha 1.5-M reseckone LPL [7]. Cka-
HUPOBAHUE CIIEKTPA OCYIIECTBIsLIOCH HakToHOM VT DII,
KOHTPOJIb nHTEepdepoMerpa mpoBoauics He-Ne jaze-
pom.

Nurepdepomerp Pabpu-Ilepo ObL1 uCHOIB30BaH B
Gasutonnom Y®-skcriepumenre [8], ckaHUpoBaHUE IO
JIIMHAM BOJIH OCYIIECTBJISIIOCH ONTHUKON TeJIecKora,
CIEKTD PErucTpUpOBAJICA Ha (DOTOIJIEHKY. DTa IKe
IPYIIa UCCae0BaTeNeil B HAa3eMHOM 9KCIIEPUMEHTE Ha
0.9 M Teseckonie RGO npumenusa uwarepdepomMerp B
KOJUIMMUPOBAHHOM Iydke crekrporpada, MPII Obut
HAKJIOHEH K OCH IyYKa TakK, YTO HAIPaBJEHHE ero
JUCIEPCUN TNePIeHINKYIAPHO HAIPAaBJIEHUIO JUCIIeD-
cun smiesuie [9]. CBOOOIHBI CHIEKTPATBHBIN HHTEPBAJI
cocrapun FSR = 0.3 A, cnexrpasnbHoe paspereHne
R = 500000.

Cuie 1y oM MpOrpecCUBHBIM IIarOM SBUJIACH Ues
HCIIONIb30BaHus UHTEP(EepoOMerpa MOCTOTHHOIO CIBH-
ra Jyist U3MepeHHst JIydeBbIx ckopocreit [10]. Meroz
ObLJI pean30BaH TPy HAOJIIOIEHUX clieKTpa (poTocde-
pot CoustHila, mpudeM it u3MepeHus 4-X WHTerpaJib-
HBIX TTapaMeTpoB (IIEHTD TAKECTHU, MIUPUHA, ACHMMeT-
pusl, IJIOIIAJIb ), UCTIOJIB30BAIKCH JABa HHTEPhEpOMeTpa
¢ pa3nu4HbIME pasHocTsamu xoia [11]. IIpu gommepos-
ckoM Kaprorpaduposanuu nmosepxuoctu CosHIa ObL1a
JIOCTUTHYTa TOYHOCTH U3MEPEHHs JIy9IeBOil CKOPOCTH 3
M/ CexK.

BHe,H,peHI/Ie MHOT'O3JIEMEHTHBIX IIPUEMHHKOB BO3PO-
JIAJIO MHTEPEC K HEKOTOPBIM KJIACCHYECKUM PEIIEHUSIM.
Hampumep, mpocTpaHCTBEHHBIH TeTEPOJAUHHBIN CIIEeK-
rpomerp (SHS) ormnmuaercs or SISAM npumenenn-
eM MHOro3JeMeHTHOro npuemunka [12]. st pabors
B FUV-munamnazone ObLIn BbIIEPKAHBI BHICOKHE TPEOO-
BaHUs K TOYHOCTHU TIOBEPXHOCTEH 1 KOHCTPYKInu. KoH-
CTPYKIIUs T€TEPOIUHHOTIO TOIOrPAGUIECKOrO CIIEKTPO-
merpa (HHS) raxzke He CONEPIKUT HOABUAKHBIX ITIEMEH-
1oB [13]. Iudpakuuonnas pemerka HaXoUTCs BHY TPH
unrepdepoMerpa, pa3andHble JIUHbI BOJH KOMOUHU-
pPYIOTCS B JIMANla30HE yTJIOB, 00pa3ys Ha BBIXOJE WH-
TepdepoMerpa CUCTEMbI TIOJIOC ¢ PE3KO M3MEHSIOITNM-
cs nepuogiom. [Tosromy xax SHS, tak u HHS saddek-
THUBHBI B Y3KOM CIIEKTPAJIbHOM HHTEpPBAJIE. I/ITa,K, co4e-
TaHUe KJIACCUYIEeCKUX NHTEP(MEPEHIIMOHHBIX CXEeM C MHO-
TO3JIEMEHTHBIMU ITIPUEMHUKAMU I1IO3BOJIAET O60ﬁTPI IIpo-
6J1eMy TOYHOTO TEPEMEIEHIsT ONTUIECKUX JJIEMEHTOB.

Yrobb! /i1 KarXKI0# JJIUHBI BOJHBI HHTEP(MEPEHITHsT
[IPOUCXOIUIA, TIOJ, OJHUM M TE€M K€ YIJIOM, CJIeyeT
npuMeHuTh narepdepomerp beoro ceera. Tak nmpuxo-
gum K ugee EDI — BremHero mocraucnepcepa (Crek-
Tporpada HU3KOrO Pa3peIeHusi), Pa3MeeHHOro mo-
ciie uaTepdepomerpa MaiikeabcoHa ¢ GUKCHPOBAHHOM
pasHocThIO Xoza d [14]. DTa cxema CiyKuT JIsi BbI-
Jejiennsi WHTePMEPEHITMOHHON KapTHUHBI BHYTPU KarK-

JIO¥i CTIIEKTPAIBLHON JIMHUK B IITMPOKOM JIMATIA30HE JIJIAH
BoJiH. VI®II Ha BHemIHe#H ycTaHOBKE OBLT UCIIOIH30BAH C
smeste-cekrporpadom n marpureit [13C [15]. Takyro
CXeMy OTJIMYAeT <«HeyIo0Has» (DYHKIUSA MMOJIOC BIOJb
IeJIM, 9TO He MO3BOJISET UCIOIb30BATH IPEUMYIIECTBA
dypbe-ananu3a wim 06pabOTKY SKCIIO3UIHIL, TTOJIY I€H-
HbIX co caurom ¢as. Omuako, kak u B cxeme EDI, j1o-
IUIEPOBCKUI cABUT [OJIOC B [15] npubiusuressuo ogu-
HAKOB I IIMPOKOTO AUANA30HA JJIWH BOJH. BmecTo
uaTepdepomerpa MaiikebcoHa Tepes MOCTIuCIepce-
POM HU3KOrO Pas3pelieHnss MOKHO yCTAHOBUTH (hbypbe-
criekrpomerp [16].

PaccvorpuM KadecTBEHHOE MOBEIEHHE OIMMOKM W3-
MepeHus Jiy4deBoil ckopocti o(VR) B Pa3HBIX CXeMax.
Enu cpasauBaTh 1udpakIuoHHbIH criekTporpad cpe-
HEro PaspelieHds U SIIese-CeKTporpad BBICOKOTO
paspelieHus, TO MOCACIHU TpeanouTHTebHee, T.K.
XapaKTep 3aBUCUMOCTHU OI_HI/I6KI/I OT CUTHaJIa, HaKOII-
JICHHOTO B TI0JIOCE, PA3IMYeH JJId CJlydas, KOTJa JId-
HUd HemooleHena (p > §), wiu nepeouenena (p < s),
cM., HanpuMep, [17]. Ommbka uameperust no OHOM Jin-
‘UK Tponoprmonabaa (p/s)3/? u o6parHo mMporopIHo-

HaJIbHA KBA/IPATHOMY KOPHIO U3 TIOTOKA B MIOJIOCE Fil/ 2,
O Hako TpeboBaHMe TIEPEOIEHKH Y3KUX JINHUI TPUBO-
mur K BemmuuHe R = 10°, koTopyio Ha GOIBINHIX Te-
JIECKOTIAX TPY/IHO OOECHEeYnuTh 0e3 CYNMEeCTBEHHBIX ITO-
Tepb cBeTa Ha BXoje crekrporpada. [Ipu usmeperun
ciBUra nHTEPGMEPEHITNOHHBIX TT0JI0C, OMIMOKA CKOPOCTH
o(VR) nponopruoHaibHa BeJIMIrHe TIOCTOSHHOTO C/IBH-
ra d, KoHTpacTy uHTEePGEPEHIINOHHON TIOJIOCHL Y; U 00-
PaTHO NPONOPIMOHAJIbHA KBAIPATHOMY KOPHIO U3 I10-
1/2
roka F;’”. Takum obpa3om, GpaKkTOp HepeoleHKn Jn-
HUW, PEIIaroiuii npu BeIOOpe 3lesiie-crekrporpada,
B rubpuIHOI cxeme He durypupyer. Besmanny nocro-
AHHOTO CABHUI'a MOXKHO OITHUMHU3UPOBATb U3 YCJIOBUA
MAKCHMAaJbLHOTO KOHTPACTA WHTEP(EPEHIIMOHHOMN I10-
JIOCBI JIJIs TayCCOBOI (DOPMBI JIMHUU, HO KOHTPACT O~
Jloc OyJIeT CHUZKATHCs, KOTJIa COCeIHUE MOJIOCHI HAYHU-
HalOT IIEPEKPbIBATHCA IIPU IMOHHUZKEHUU CIIEKTPaJIbHO-
ro paspeieHus nocraucrepcepa. rak, Bmecto ¢ak-
TOpa MEePeONEeHKH JINHUI [1JIsI KJTACCUYIeCKOro audpak-
IIHOHHOTO criekTporpada, B THOPUIHON CXeMe MOsIBJIs-
eTcsl yCJIOBHE HENMePeKPbITUs COCETHUX HHTepdepeH-
MUOHHBIX 10JI0C. [lodTOMYy B rubOpHIHON cxeme CIek-
TpaJbHOE pa3perleHne MOCTIUCIIEPCepa MOXKHO TOHU-
3uTh. Ecin uaTepdepoMerp CKpEeImBaeTcs ¢ e Lie-
criekrporpadom [15], To OTHOCUTETHLHO HU3KOE TIPOTLYC-
KaHue crekrporpada KOMIEHCUPYETCS TOJHKO BBICO-
KOIl ITUPOKOIIEIbHOCTHIO HHTEPdEpOMeTpa, a moTepu
Ha TOBEPXHOCTSX crieKTporpada coxpansorcs. Kcim
uHTepdEepOMEeTp CKPEIUBALTC ¢ OOBIYHBIM Jnu(pPaK-
[MOHHBIM CIeKTporpadoM cpefnero paspernenns [14],
paboraronumM B HU3KOM TOpPsiIKe Tudpakinu, 1o 10-
MOJHUTEIbHBIN BBIUI'DBIIIT B CBETOCHJIE 06eCHeqHBaeT-
Cd 3a CYET MEHBbIIMX II0OTePb Ha ITIOBEPXHOCTAX CIIeK-
rporpada. CooTHolenre mponyckanuii JudpakimoH-
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HOTO CIeKTporpada CpeaHero pa3perieHns U desnie-
crekTporpada BHICOKOTO PA3PEIeHusT PATHIAETCS OT
HECKOJBKHUX Pa3 [0 OJHOrO mopsaka. Tak Kak ommb-
Ka M3MepeHusi 00PATHO MPOIOPIIHOHATIBHA, KBAIPATHO-
My KODHIO W3 TIOTOKA B IIOJIOCE, TO MEPEexXOi K ITOCT-
JMCIIEPCePyY CPEIHEro paspenieHus 00ecnevnT BBIUT-
PBII B IIPOIYCKaHUU, npu 3a1annoil o(Vg), Ha ofmy-
JIBe 3BE3/IHBbIE BeIUYIUHBbI. AmnnaparHad (QyHKIHI M00-
CTIOUCIIEPCEPA 3aBEIOMO IHUPE KOHTYPA JIMHUHU, TOITO-
My KOHTDACT WHTEPMEPEHITMOHHBIX TI0JIOC CHUKALTCS
3a CYET BKJIAJA KDPBLIbEB JIMHUM U COCETHWX YUaCT-
koB KoHTHHYyMa [18]. Owmbka u3mepeHusa CKOPOCTH
nomxma Bospacrars B (p/s)Y/? pas 3a cuer cmmxe-
HUA KOHTPACTA IOJOC, HO HA TaKOH ke Ko uim-
EHT OIMUOKA, TOJIKHA, CHUKATHCS 33 CUeT yYBEJIUIEHUS
YUCIA JINHUN, €CJIM TPU TTOHWKEHUN PA3PEIIeHns Mo-
craucnepcepa (T.e. YBEJIMYEHUN D), NPOIOPIUOHANBHO
YBEJTUIHBACTCA OHOBPEMEHHO DETHCTPUPYEMBIH Tua-
NA30H HJIUH BOJH (T.€. YBEJUYUBACTCH YUCJO JIHHWIA
KaxK/1as U3 KOTOPBIX (GOPMUPYET CBOM WHTEPQEPEHIIH-
oHHbBIE 10J0CHI). Takum 00pazoM, B HEpBOM HPUOJIH-
JKeHuu ofI1as J0IIEPOBCKasd OMUOKa He 3aBUCHT (UK
cs1ab0 3aBUCUT) OT CHEKTPAJILHOIO PA3PENIeHUd [HOCT-
aucnepeepa. He3aBHCHMOCTH JIOTIIIEPOBCKOM 1yBCTBH-
TenpHOCTH B cxeme EDI or cmekTpanbHOoro pasperre-
HUS IOCTIUCIIEPCEPA, B COYETAHUN C BHICOKUM TIPOITYC-
KAHWEM CHCTEM CPEIHEr0 PA3PEIIeHUs 110 CPABHEHUIO €
MPOITYCKAHUEM 3IIEJLIe-CUCTEM, TIO3BOJISIET BHIUTPATD B
3¢pdeKTHBHOCTH MeToma 0osee OaHOr0 mopsaaka. Tod-
HBIA OTBeT HA BOMPOC 00 ONTUMAJBHOM Pa3peIreHun
MTOCTIUCIIEPCEPA MBI HAIEEMCsT MOJIYUUTh [IyTEeM YUC-
JIEHHOTO MOJIEIMPOBAHUS.

[Tonmoxkenne wHTEPGEPEHIINOHHBIX TI0JIOC B CXEMe
EDI ompenemnsiercst He TOMBKO JyU€BOH CKOPOCTHIO,
HO ¥ CTaOUILHOCTBIO BXOJHOW AmepTypbl, MTOITOMY
HEOOXOIUMBIM YCJIOBUEM SIBJISIETCSl ONTOBOJIOKOHHOE
coderanwe uWHTEpdEpoOMeTpa € TENEeCKOIOM. TO
0OCTOATETLCTBO MOYKET OKA3aThCA TIOJE3HBIM, €CJIU
B [OJIE 3PEHUs TEJECKOMa €CTh HECKOJIbKO O00bEKTOB,
JIy9EeBYI0 CKOPOCTb KOTOPBIX MOXKHO HU3MEPUTH OJTHO-
BPEMEHHO U € BBICOKOH TOYHOCTHIO. QuTuMaibibiM (10
COOTHOIITEHUIO <«JIHAMETD IMOJs — IHAMETP TeJIECKO-
nay ), A1 Takoil 3amadn apisercs npoekt LAMOST.
Boamosknocts  mpuMeHeHHd  WHTEPGEPOMETPOB B
cnektporpadax ITOrO  IMPOEKTA
ormeuena B [19]. obaBum, 4TOo BapuaHT HOUTAHUS
OJIHOTO W3 ONTUYECKUX BOJIOKOH MHOIOOOBEKTHOIO
uHTEpEpOMETPa OT HEDOJIBIIOrO BCIOMOIaTEILHOIO
TEJIECKOIIa, OTKPBIBAET BO3MOMKHOCTH  KaJTHMOPOBKU
uaTepdepoMeTpa Mo dpKoil 3Be3/e WM [0 yUIACTKY
JIYHHOU TIOBEPXHOCTH.
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