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Annorarus. [Iposemen 0630p OCHOBHBIX METOOB OTPEIETEHUS JyUeBbIX CKOPOCTE 3BE3 W Pac-
CMOTPEHBI KOHCTDYKTUBHBIE OCO6€HHOCTI/I HEKOTOPBIX CIHEKTPAJIbHBIX CUCTEM. ﬂaHbI OCHOBHBIE Xa-
pakTepucTuKy criekTporpados Tpex tunos (doxyca Kaccerpena, dokyca Kymas u onToBoIOKOHHBIX
criekrporpados). Ouenens! OmMUOKN U3MEPEHUST JIy 9EBBIX CKOPOCTEl, CBSI3aHHBIE ¢ HECTAOUIIBHOCTHIO
XapaKTEepUCTUK amnmapaTypbl. PaccMOTpersl acTpodu3ndeckre OrpaHUYEHUs] Ha, TOYHOCTH M3Mepe-
HUS JIy9eBbIX CKOpocTei 3Be3n. V3yioxkeHsl IpuHIUIEI npuMenenus stajqona Pabpu-Ilepo B 3amaue
TIOBBIIIIEHNST TOYHOCTH OIPEIeJIeHUsT JIyUeBhIX CKOpocTeit. Omucanbl METOIbI aDCOIOTHON aKCeIepo-
METPHUH, KaK B 33JIa9€ NCCIEOBAHNS KOMEOAHMIT COTHETHON TOBEPXHOCTH, TaK W B 337[a9e acTPOCceii-
cmojtoruu. IIprBeieHbI CBeIeHNS O TOYHOCTSAX U3MEPEHUs JIYIEBBIX CKOPOCTel Ha MpubOpax pasHbIX
TUIIOB, OIIECHUBAIOTCA MEPCIIEKTUBBI IMMOBBIMEHUA TOYHOCTU aKCEJIEPOMETPUN. O630p MOXKET 6I>IT]> I10-
JIe3eH aCTUPAHTAM U CTyJAeHTaM (DU3UKO-MATEMaTHIeCKuX (haKyIbTETOB.
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Abstract. A survey has been conducted of the fundamental techniques for determination of radial
velocities of stars, and design features of some spectral systems have been considered. Basic perfor-
mance characteristics of the spectrographs of three types (Cassegrain focus, Coude focus and fiber
spectrographs) are presented. Radial velocity measurement errors caused by the instabilities of the
instruments characteristics are estimated. Astrophysical limitations on the radial velocity measure-
ment accuracy of stars are discussed. Principles of applications of the Fabry-Perot etalon to the
task of improving the accuracy of determination of radial velocities are started. Methods of absolute
accelerometry both in the problem of studying oscillations of the solar surface and in the task of
astroseismology are described. Information on the accuracies of radial velocity measurement with
facilities of different type is presented, prospectes of improving the accelerometry precision are being
evaluated. This survey may be helpful for post-graduates and students of physico - mathematica
departments.



1 Bsegenue

JIygeBoit CKOpOCTBIO V, Ha3BIBAETCHA COCTABJIAIOIIAA BJAOIL JIyda 3PEHUS OT CKOPOCTH JIBHUYKEHUS
00'beKTa OTHOCUTEIHLHO HaOJIofaTesss. B onTrdeckoM jguana3oHe JIydeBble CKOPOCTU M3MEPSIIOTCS
TI0 JINHEWYIATHIM CIIEKTPAM C UCIOIB30BaHUEM IPOJOILHOTO 3ddekTa Jlommrepa, 3aKII0UAIONIETOCT B
CMEIIEHNY CIIEKTPAJIBHBIX JIMHAN HA BEJIUYNHY, POMOPIIMOHAIBHYIO JIy4ueBoit ckopocTu. Hampumep,
BCteACcTBHE obpamerns 3emnn BOKpYT CoslHITa, IEPHOANIECKOe CMeIlleHre JINHUH B 3eJIeH0i 001acTH
CIIEKTPa 3BE3AbI JOCTUTACT BEJIMYINHDBI 0.5 A I/ISMepeHHe KOMIIOHEHTBI CKOPOCTU ABUXKEHUA 3BE3 bl
HO JIy4dy 3peHHs — OIHO U3 Hambojee 3HAUUTEIBHBIX JTOCTHKEHWH ACTPOHOMHUYECKOH CIIEKTPOCKO-
nuu. Meroauka 5TuX u3MepeHuil Oblia JOBeJeHa /10 BEICOKON CTEleHH COBEPIIEHCTBA €Ille B HadaJle
XX Beka, ¥ C Tex MOp HEM3MEHHO OOHOBJISIETCS TI0 MEpPEe BHEJPEHUS] HOBBIX (DOTOIEKTPOHHBIX U
OTITMYECKUX TEXHOJIOTHUHA.

3aaua Ompeie/IeHnsT BEJTUINHBI JIOMJIEPOBCKOT0 CMEIEHNS CIIEKTPAIBHBIX JIMHWM CHOPMYIUPO-
BaHA B aCTPOHOMUYECKOI CITIEKTPOCKOIINY OJHON 13 epBhIX. VI3yueHue Iy Ie€BhIX CKOPOCTEN SIBJISIETCS
KJIFOUEBBIM B PA3JINYHBIX ACTPOHOMUYECKUX U aCTPOPU3NIECKUX HANPaBIeHusaX. M3mepsist cobCTBEH-
HbIE JBUKEHUs OJU3KUX 3BE3J U JIyUeBBIe CKOPOCTU JOCTATOYHO JaTeKuX 00bekToB B lamakTuke,
MOXKHO TIOJIy YU Th TIPEJICTABJIEHNE O KPYITHOMACIITAOHBIX JBUKEHUSIX B PA3JIUNYHBIX HATPABJIEHUSIX OT
ComHta, T. €. 0 guHaMuKe Beelt [amakTuku. VzaMepenne TydeBbIX CKOPOCTEH TTO3BOJISIET 0OHAPYKUTH
muddepentmanbaoe Bpamenue [aaktuku n n3ydurh ero ocobennoctu. I1o kpuBoit Bpalenus: win
TI0 JUCIIEPCUHU CKOPOCTEH BO3MOXKHBI OIEHKYW MACChl ['ajakTuku. Bombiryo posib urpaer m3MepeHue
JIYIEBBIX CKOPOCTEl MpU M3y4IeHUH CIEKTPATHHO-IBOMHBIX 3Be3/1. s HuX BO3MOXKHO ITOCTPOUTH 3a-
BHUCUMOCTb JIy9€BOil CKODOCTH OT BpeMeHHU (KPUBasI JIyIEBBIX CKOPOCTEl), ITO MO3BOJISIET OMIPEIE/IUTE
37IEMEHTHI OPOUTHI ¥ XapaKTEPUCTUKU 3BE3/. YIAETCsS HAWTH HE TOJHKO pa3Mephl U (POPMBI 3BE3],
HO Jaxke ux Maccy (rounee, pyHKIMIO Macc). Pa3BuTue TEXHUKH CHEKTPOCKOIMIECKOTO MCCIEI0Ba-
HUST JIBOWHBIX 3BE3J] MPUBEJIO K MOBBINIEHUIO TOYHOCTH W3MEPEHUs JIYYEBBIX CKOPOCTEH W, B UTOrE,
K OOHApPYKEHWI0 MaJOMaCCUBHBIX CIIyTHUKOB BOJIM3U HECKOJIBKUX JeCITKOB 3Be3i. [loka sTm cryT-
HUKW OTOXKJIECTBJISIOTCS C KOPUYHEBBIMU KapJWKaMu Wad ¢ mianeramu tuma FOmnurepa. 3yuenue
BapUAINiL JIyIE€BBIX CKOPOCTEN ITO3BOJIMIIO IOATBEPIUTH TUIOTE3Y O MYJIbCAIUSIX 3BE3/IHBIX 000I0UeK.
Kpome OCHOBHBIX THIIOB IIyJIbCHPYIOUIUX 3BE3]] (KIaCCHIECKUX edben I, MUPUJT, KOPOTKOIEPUOAUIe-
ckux nepemennbix Tuna RR JIupsi, § Ilura), MeTonom u3mepeHust iydeBbIX CKOPOCTel MCCIeI0BaHbI
TIPEICTABUTEIU TPYIIIHI 3BE3/] C HEIEPUOINIEeCKUMU n3MeHeHussMu 0jiecka. [1oBhIIeHne TOUHOCTH 13-
MEPEHUSsI JIyUYEBBIX CKOPOCTEH MO3BOJIUJIO MPUCTYIUThH K U3YUYEHUIO (DEHOMEHa, HePaIuaJIbHbIX MyJlh-
canmii Ha BBICOKUX YaCTOTaX, YTO OTKPBIBAET BO3MOXKHOCTH “aCTPOCEHCMUYIECKOT0” 30HINPOBAHUS
BHYTPEHHEeMH CTPYKTYphI 3Be31. VI3MepeHue JIyueBbIX CKOPOCTEH TI0 OTIEIbHBIM JTUHUSM B COYETAHUN
¢ nadopmarmeit 06 3¢pdeKTUBHBIX MIyOnHaxX (GOPMUPOBAHUS JIMHWI B 3B€3THON aTMocdepe, T03B0-
JISIeT WCCJIe0BaTh pasHooOpa3Hbie (DEHOMEHBI [TOTEPHU BEIIECTBA, 3BE3AHBIMEU aTMocdepamu. Taxkum
00pazoM, HAPUMED, MCCIEAYIOTCS MEXaHW3MbI B3aWMOJIENCTBUST 3BE3] C MEX3Be3[HON cpemoii. B
YaCTHOCTH, OBLIN BBISBJIEHBI OTKJIOHEHUSI OT CUMMETPUYIHONW KapPTUHBI TAKOTO B3aWMOI€HCTBUS.

TouHOCTH M3MEpEHUs JYUIEeBOU CKOPOCTH 3aBUCUT OT OOJBIIOTO YHUCIa (DAKTOPOB: AUAMETPa U
doKyca UCIIOIB3YEMOTO TEJIECKOIA, KOHCTPYKIMU CIEKTPAJIBLHOTO MpubOpa, TUIA CBETONPUEMHUKA,
YPOBHSI HAKOIIJIEHHOIO CUTHAJIA, TEXHUKN KaJnOPOBKHM perucrpupyiomeil cucremsl (cnekrporpad n
CBETONIPUEMHUK ), MeToma 06paboTku curHasa. [109TOMY Ompe/esleHHOe BHUMAHUE Y/IEJsieM HUKE
OTIMCAHWIO TTEPEUNCIEHHBIX KOMIIOHEHT TTPOIIECCa OMpeIesIeHus JIy9eBoi ckopocru. Buadase onucana
TEeXHUKa, OTPEIEJIeHNs JIYIEeBBIX CKOPOCTEll Ha CIEeKTporpadax mepBOTO MOKOJEHUS, OPUEHTUPOBAH-
HBIX Ha POTOrpadpUIecKyi0 PErUCTPALNIO CIEKTPA. 3aTEM TIEPEUNCIeHbl OCHOBHBIE THUITHI (POTOIJIEK-
TPUIECKUX CBETOMPUEMHUKOB, UCIOIB3YEMBIX [IJIsT M3MEPEHUsS JYyUYEBbIX CKOPOCTEH B OIMTHIECKOM
mmana3one. JlaHbl TpuMepsl CIEKTPAJIBHBIX TPUOOPOB, UCIOIB3YIOIUX Pa3/IndHbIe (POTOITEKTPUIE-
ckue npueMHuKU. [IpuBeIeHbl HEKOTOPHIE PE3Y/IBTATHl UCC/IEI0BAHNM TO3UIIMOHHBIX XAPAKTEPUCTUK
cuexkTporpadoB u o6paborTku suiesie-ciekTporpamm. llepeduciensr acrpodusnydeckue 3¢pderTsr,



3aTPYIHAONINE U3MEPEHNS JIYIEBBIX CKOPOCTEH JIBUXKEHWS IEHTPOB 3Be3. PaccMOTpeHbl HEKOTO-
PbIi€ TEPCHEKTUBHBIE METO/bI BBICOKOTOYHBIX OHpe,ﬂeﬂeHI/If/’I JIYIE€BBIX CKOpOCTeﬁ " COOTBETCTBYIOIIIME
KOHCTPYKTHUBHBIE DEIEHUSI.

IIpeaBapuTesbHO OTMETUM CBOMCTBA MPOIECCA U3MEPEHUS JIyYEBBIX CKOPOCTEl 3BE31, 00IIne JjIs
601bmUHCTBA METOM0B. CTPYKTypa JIEKTPOHHBIX 000JI0YEK aTOMOB TaKOBA, YTO OOIBIIMHCTBO JIV-
HUH PACIIOIOKEHO B yIBTPadmoaeToBoM n cuHelr 0bactsax crekTpa. OMTUMAIBHBIM [IJTsT N3MEPEHNsT
JIy4eBBIX CKOPOCTEit 3Be37 siBisiercsa Buanmbiit guana3on (400-600 am). Ha Gonee koporkux sjmHax
BOJTH 9MCI0 abCOPOIMOHHBIX JTWHWH B CIIEKTPaX 3BE3]I COTHEYHOTO THUIIA HACTOJBKO BEIUKO, UTO IIe-
PEKPBIBAIOIINECS JIUHUU CYIIECTBEHHO OJI0KUpYyIOT udiydenue dporocdeps! 38e3a61. Kpome Toro, Ha
yABTPaUOIETOBOM TPAHUIE OKHA aTMOCGEPHON MPO3PAYHOCTH K CIEKTPY 3BE3bI TOAMEITHBAIOT-
cst smHUN, (GOpMUPYIOLMEcs B 3eMHON armocdepe (HaIpuMep JIMHWK MOJIEKY/IbI 030HA). B Gosee
JUTMHHOBOJIHOBOM ydYacTKe, HaunHad ¢ 680 HM, aTOMHBIE JIMHUK PEJIKU, W HA CIEKTDP 3BE3/bI HAKJIa-
JBIBAIOTCS JINHUW TIOTVIOIEHUS Ta30BOY KOMIIOHEHTHI 3eMHON aTMocdheps! (TeJllypuvecKkuil ClieKkTp),
TTOKA3BIBAIOIINE CKOPOCTh, MPAKTUYECKU COBIAJAIOIIYI0 CO CKOPOCTHIO JABUMXKEHWS TOYKU HaOJII0a-
Tens. [looToMy HMKe OrpaHWYMMCS BOIPOCAMY TEXHWKW U3MEDPEHWS JIy9IeBBIX CKOPOCTEH 3BE€31 B
BUJUMOM JMana3oHe crekTpa. OCHOBHBIE KOMIIOHEHTHI aCTPOHOMHYECKOTO CHeKTporpada (Iess,
KOJLIMMATOP, JAMCIEPTUPYIOMMI y3€s, KAMEPHBI O0ObEKTUB, CBETONPUEMHUK) TAKUE Ke, KaK U Yy
JlabopaTopHOro crekTporpada, HO CymecTByeT psia ocobennocTeli. Bo-mepBhiX, acTPOHOMUYIECKUL
cuexkTporpad kpome 3ajaun (POPMUPOBAHUS W PETUCTPAINK CIEKTPa, PEIIaeT 33aady COIiacoBa-
HUsT MacIITaba n300parkeHus 3Be3bl (Ha BXOje crekTporpada) ¢ BeJIMYUHON 37IeMEeHTa Pa3pelleHnst
CBETONIPUEMHNKa (Ha BBIXOJE crekTporpada). B momasiisroneM GOIBITHHCTBE CIydaeB CrekTporpad
CYIIECTBEHHO yMEHBINAeT M300parkeHne BXOLHON e, T. €. (DOKYCHOE PACCTOSTHUE KOJJIMMATOPA
Feon MOMKHO mpeBhIIaTh (POKYCHOE pacCTOSHUE KaMePhl Feam. DTO 06CTOATETHCTBO OBLIO TOHSTO
HE Cpa3dy, W KOHCTPYKTWBHO yunThiBaeTCs C KOHIA 20-x rogoB XX Beka. Bo-BTOpBIX, B acTpoCiex-
TPOCKOIIMU CTOMMOCTEH KOHCTPYKIIUY OCBETUTEIHHOM CHCTEMBI ClIeKTporpada (T. e. TeIecKomna) BhIIe
CTOMMOCTH COOCTBEHHO CIIeKTpOrpada, 03TOMY BpeMs KU3HU ClieKTporpada HaMHOTO MEHbBIIE Bpe-
MEHU JKU3HU TEJECKOIa (3TO IMPAaBU/IO yKe CpabaThIBAET JaxKe NI OpOuTaIbHBIX cucreM). B mrore
PsI AaCTPOHOMUIECKUX OOBLEKTOB MCCIEAYeTCs MPU TTOMOINY PA3HOOOPa3HOM COBOKYITHOCTHU CIIEKTPO-
rpad OB, YTO BBIJBUIAET OPEIe/eHHbIe TPEOOBAHNS K IPOLECCY KAJMOPOBKY (CTAHAAPTU3AINK) Ha-
osronennit. Ho OCHOBHBIM OTJIMYUTENBHBIM MPU3HAKOM SIBJISIETCS HEIOCTATOUHBIN MOTOK M3JTyJIEHUS
Ha, BXOJIe ACTPOHOMUYECKOr0 CIIEKTporpada, YTo 0TParKAeTCs KaK Ha KOHCTPYKIMU Tpubopa, Tak u
Ha, TPOIO/IXKATENBHOCTA HAKOTIeHNs curaasia. C TOUYKU 3peHus 331391 U3MEPEHUS JIyIEBBIX CKOPO-
creit, 9T0 06CTOSATETHCTBO IPUBOAUT K IIPOOJIEME COXPAHEHNUs CTAOMIBHOCTHU CIIeKTPOorpada B TeIEHUE
JUIATETFHOTO BPEMeHU, K mpobJieMe COXpaHEHWsI CBOUCTB almapaTHON (YHKINK CreKTporpada mo
BCEMY TIOJII0 CBETOCHJILHON KaMephl, YMeHbINaIeil MacmTab n3006parkeHusi, a TakXke K npobjieme
yUeTa ABUXKEHUS TOYKU HADJ/IIOJEHUSI B TE€UEHUE SKCIO3UIUN.

2 ®oTorpaduydeckada 31M0oxa OMpeaeJIeHUI JTydeBbIX CKOPOCTEii

Cwmelnenre JIMHUR B CIIEKTPE 3BE3/IbI CTAJIO MEPBOM XAPaKTEPUCTUKOMN, MOJIydUBIIEH KOJIMIECTBEH-
HyI0 (DU3NIECKYI0 WHTEPIPETANNIO (TEOPUN, KOJINIECTBEHHO OObSICHAIONE NHTEHCUBHOCTH JIMHWH,
TIOSIBUJIUCH B PE3YJIbTATE CTAHOBJICHWS aTOMHOM (DU3UKHU, PA3pabOTKM TEOPUU MTEPEHOCA M3JIYIE€HUS
1 BBISIBJIEHWsI OCHOBHBIX MCTOYHUKOB HENPO3PAYHOCTH B 3Be31HON armocdepe). @ororpaduyaecknm
OTIpeZIeIEHNSIM TTPEIIECTBOBAJIN TOTBITKY BU3YAJIbHBIX M3MepeHnit TyIeBoit ckopocTu. Benen 3a -
OHEpaMU CIEKTPOCKOIINYECKOI0 METO/Ia, P/l NCCIemoBaTe el IbITaauch npuMennTs dddekT lome-
Pa K M3MEpPEHMIO CKOPOCTell NBUMXKeHUS 3Be3. VX ycuimsa He yBEHUA UCh YCIEXOM, TaK KaK 33/1a9a
ObLIa TPUHIMIMAIBHO OTPAHUYEHa Pa3pemaronel crrocobuocrsio 3penus. Kumep (1894), nabronas-
muit Bu3yaspHO Ha 36-1m0fiMoBoM pedpakTope JIMKCKON 00CepBaTOpPUU, U3MEPHUJ JIydeBbIE CKOPO-
CTH CaMBIX ApKUX 3Be31: Aspnebapana, Apkrypa u Berenbreitze. Meton cpagdy ycrapesn 6aromapst



nogiBiiernto ororpadun. I[locre srcmepumentos psmnepa (1877) dororpaduueckas perucrpariust
3BE€3HBIX CIIEKTPOB CTaJla BXOAUTH B IIPAKTUKY aCTPOHOMOB, OTKDbIBad IIyTh CTAHOBJICHUA W Da3-
BUTHUS METOJIWKU WU3MEPEHUsS JOIIEPOBCKUX CMeleHuit. V3mepeHne JydeBbIX CKOpOCTEH 3Be3] —
TPY/HAS 33/1a49a W3-33 MAJIOCTHU JOILJIEPOBCKUX cMmernenuii. [Ipu Besimunne obpaTHO#l TuHEHHOMN muc-
niepcuu 0koy10 40 A /MM CMEIIEHNIO CIIeKTpasibHOM jimaun Ha (.1 MM COOTBETCTBYeT 3HAYEHUE JIy Y€BOM
ckopoctu okosio 290 km/c. JyueBbie ckOpocTH 3Be3. 00BIYHO COCTABJISIIOT OKOJIO JECATOM J0/IM 3TOi
BEJIMYWHBI, TOTOMY Ha (OTOrpaduIeckoll MIACTUHKE W3MEPEHUs JOJIXKHBI OBLIN TPOU3BOAUTHCS
C TOYHOCTBIO JI0 HECKONBKUX MUKPOH. PoTorpadpudecknii mepuoj] W3MePeHnus JIyIeBhIX CKOPOCTel
O3BO/TUJI COOPMYJIMPOBATh W PEIIUTh Psj] TEXHUIECKUX MTPOD0JIEM, KOTOPHIE MOXKHO OObEIUHUTH
TEPMUHAMHE “TOXKIECTBEHHOCTDL 3aIIOJHEHWS ONTHKHU CIeKTporpada’ m “cTabuIbHOCTH AIIapaTHON
dbyuknun’. OyHmaveHTa bHAS 33/a9a COCTOUT B TOM, YTOOBI CHCTEMA JJINH BOJIH, OIPeIe/IeHHas
10 JIMHUSM CIIEKTpa CpaBHEHUs, ObLia Obl TPUMEHWMON W JJIs CIeKTpa 3Be3bl. OcBeTuTebHAS
CUCTEMa MCTOYHUKE, CIIEKTPa CPABHEHUS] KOHCTPYKTUBHO OTJIMYAETCA OT ONTHUKHU TEJIECKOIa, CJIyKa-
el OCBETUTEILHOM CUCTEMOU MpU PErUCTPAlMK CIIEKTPa MCCIeayeMoit 3Be3abl. B obomx myukax
C TOYHOCTBHIO JIO THICSIYHBIX J0Jell aHTCTPEMA JOJIPKHO BBITTOIHSATHCS “TOYKJECTBO MCTOYHUKA”, CyTh
KOTOPOTO COCTOWUT B TOM, UTO OTNTHKA CIEeKTporpada JOKHA UICHTUIHO 3AMONTHATHCI CBETOM OT
UCTOYHUKA KAJUOPOBKU W CBETOM OT 3BE3Jbl. DTO YCJIOBUE NPEIbSIBJISET CTPOTHE TPEDOBAHWUS K
OTITUKO-MEXaHUIECKUM CBOMCTBAM KOHCTPYKIWH Teseckomna u crmekTporpada. [logsecHoit ciekTpo-
rpad He JOIKEeH UMETH OOJbINNX THYTUH OTHOCUTEIHHO ONTHIECKONW OCU TEJIECKOIA TTPYU PA3IUIHBIX
TTOJIOZKEHUAX TEJIECKOIIa, THAYE TPU PA3JINIHBIX 3BOJIIOIUAX TEJIECKOIIa 6yﬂeT U3SMEHATHCA XapPaKTEP
3AIIOJIHEHUS KOLJIUMATOPa, T. €. OyJIeT HapyIIaThCs yCIOBUE TOXKJIeCcTBa mcTouHmKa. CrmekTporpad
dokyca Kyms, cBobomgubIit OT THYTHi, TakXKe TOoaABepxKeH 3dhdeKkTaM HapPyIIeHnus TOXIECTBA NCTOY-
HUKa, HO yXKe W3-33 HenJealbHOU FOCTHPOBKHU TepebpachiBatoleil onTuku. V3-3a HU3KOM UyBCTBU-
TEJIBHOCTH (POTOIMYJIHCUIT SKCITO3UIMY 3BE3JHBIX CIIEKTPOB OBLIM JOCTATOYHO OOJIBINIAMU, TTOITOMY
UMEHHO B 310Xy (PoTOorpadruecKux MeTOH0B U3MEPEHUS JIyUEBBIX CKOPOCTel, OBLIN peIeHbl Tpo-
OJIeMBbI CHCTEM KPEIJIEHUs MMOABECHBIX CIEKTPOrpadoOB, CIIoCOO0B KPEIJIEHUsT ONTUIECKUX JIeTajel,
CHCTEM TEpMHUYECKO# crabmimsarmu cruekrporpados. Jleiicteue abepparmii onTuky cruekrporpada
Ha M300paKEHUsI SMUCCHUI CIIEKTpa CpaBHEHWS u abCOPOIMOHHBIX JUHUN HA (DOHE HEIPEepBIBHOIO
CIEKTPA 3BE3/bI HEOJAMHAKOBO, UTO TAKXKE MOXKET ITPUBECTH K CMENIEHUI0 N300paKeHusT JIUHUN CIIEK-
Tpa CpaBHEHWST OTHOCUTEIHHO JIUHUH TOTJIONEHNS B CIIeKTpe 3Be3bl. [losToMy Hapsaay ¢ mpobeMoit
CTaOWJIFHOCTY AIIapaTHONW (DYHKIMU PEINaJiCsl BOIPOC ee KadeCTBa. BHadaje u3MepeHus JIyIEeBhIX
CKOPOCTel MPOBOAMINCH Ha MPU3MEHHBIX criekTporpadax. [lossrenne 3¢hOEKTUBHBIX 0TPaKaTe b-
HBIX PEIIETOK C MPOMUINPOBAHHBIM mTpuxoM u m3obperenue xkamepsl llIvuara npusenn Kk Tomy,
9TO BO BTOpO# mosioBrHe XX BEKa, MPU3MEHHBIE CIEKTPOrpadbl BN U3 YIOTPEOJIEHNUS.

Texawnka m3amepennit GoTorpadpruueckux CIEKTPOTPAMM OIIPEIe/IsiiaCh MPUCYTCTBUEM JIAUHBIX
omunbok (n3Mepuresb CyOHLEKTUBHO COBMEINAN IEeHTD (oTorpadrueckoro n306parkeHnst CleKTpaJib-
HOP JIMHUM ¢ M300parKeHneM HUTH U3MEPUTETHHOTO MUKPOCKOIIA), OOIBIINM 00HeMOM BBIYUC/IEHNUI,
MPOU3BOUMBIX BPYUIHYIO, ¥ HEOOXOAMMOCTHIO TEPMOCTAOMIN3AINN N3MEPUTEIBHBIBIX yeTpoiicTs. OT
3HAUUTETBHON TaCTH BBIYUCIEHUN, CBI3aHHBIX C “peayKIimeil hOTOMIACTUHKY, YIAJI0Ch N30aBUTHCS
mocyie m300peTeHnst CIeKTPOKOMITAPATOPA, TIe JOTIEPOBCKIAE CMEIEHUsT N3MEPSIIUCh IIyTEM CPaB-
HeHust (B 110JI€ 3peHMsI MUKPOCKOIMA) CIIEKTPOrPAaMMBbI, MOJJIeXKalleil n3MepeHnto, CO CTaHapTHOM
CIEKTPOTPAMMO# C W3BECTHOM JIyI€BO# CKOPOCTHI0. DPDHEKTUBHOCTH MACCOBBIX (POTOTrpadraeckux
OTIpe/ie/IEHNH JIyI€eBBIX CKOPOCTEl BO3POC/Ia ITOC/IE TTEPEJEIKN N3MEPUTEIBHBIX MAIIWH B TPOEKIINOH-
uele cucrembl (Ilerpu u Tmpnuar, 1948). TIpoeKIMOHHBIN KOMIAPATOP SABJISIICS BBICOKOTPOU3BOIN-
TeJIbHBIM IPUOOPOM, KOTIa TPEBOBAIOCH U3MEPUTH DOJIBIIIOE YNCIO0 OAUHAKOBBIX (110 AUCIIEPCHH, JHa-
a30HY, CIEKTPaJbHOMY KJIACCY), CIeKTporpamm. Pacmpocrpanenue crekTporpados dokyca Kyms
ITO3BOJINJIO TTEPENTH K MCCIefoBAHN0 3(p(HEKTOB, CBI3AHHBIX C MAJIBIMIA 3HAYEHUSIMA CKOPOCTH. Y TOU-
HeHUe J1abOPATOPHBIX JJIWH BOJH HE PEIIAeT TPOoOJIeMbl M3MEPEHUsT MAJIBIX CKOPOCTe 0 JTMHUSM,
npousiv KOTOPHIX MOTYT OBITH MCKaXKeHbI 3 dexTamu c1aboro OJIeHIUPOBAHUS I ACUMMeTPHeii,



BOBHMKAIOIIEH BCIEICTBHE KOHBEKIINK B 3Be3MHON aTMmocdepe. IToTpeboBaoch TOCTPOUTL CHCTEMBI
3 PEKTUBHBIX JJIMH BOJIH JIMHUH B CIEKTPaxX 3BE3JI Pa3HbIX KJACCOB.

2.1 CunekTporpadsl ¢ pororpaduueckoii perucrpaiuei

Uctopus co3manus U pa3sBUTHST aCTPOHOMUYIECKUX CIEKTPOrpadoB ¢ GoTorpaduIeckoit peruncTpa-
uell HACYUTHIBAET OKOJIO 3/4 Beka, T. e. sBjsieTcss Hambosee NpOmosKuTesbHOM. Tak Kak co-
BEPINEHCTBOBAHUE ACTPOHOMUYECKUX (POTOIMYJIbCHY B OOJBIIUHCTBE CIYyYa€B HE TPUBOAMIO K
HEOOXOIMMOCTH U3MEHSATH KOHCTPYKIINIO CrekTporpada, B (poTorpaduyuecKyro 310Xy BBIIEIUINCH
CIEKTPOTPaMBI-JOIT0KUTEN, BPEMS UCIIOIb30BaAHNUS HEKOTOPBIX U3 HUX NMPUOINKAIOCH KO BPEMEHH
2Ku3HM Tesieckona. Hekoropsie u3 atux npubopos ObLu 3aTeM 1epeobopy/I0BaHbI B CHCTEMBI € (POTO-
SJIEKTPUIECKON perucrpanueii. B kauecTBe CTAIMOHAPHBIX CIEKTPOrpadOB PACCMOTPUM CEMENRCTBO
crekTporpadoB dokyca Kyms, B KauecTBe MOIBECHBIX CIEKTPOrpadoB — CEMENCTBO CIEKTPOrpadoB
dokyca Kaccerpena.

2.1.1 Cnekrporpadsr dokyca Kymas

Hauaso ucropun nudpakiunonasix cruekTporpados ¢dpokyca Kyms moioxeHo ycrmexaMu TeXHOJIOTHH
W3TOTOBJIEHNST KPYIHBIX Au(PAKIIMOHHBIX PEIIETOK, KOHel — YCIeXaMU TEXHOJOTHH U3TOTOBJIEHUS
KPYITHOTAOAPUTHEIX 3IIEJIIE U MOSIBJIEHNEM OTTOBOJIOKOHHBIX pernenuit. B Tabj. 1 npusenensr gua-
MEeTPhI KOJLUIMMUPOBAHHBIX IIYYKOB IU(MDPAKIIMOHHBIX CIIeKTporpadoB ¢dokyca Kyms.

Tabswuma 1: JIuamerp komauMupoBanHoro mydka d cmekrporpados dokyca Kyms ma Temeckomnax ¢
JIMaMeTPOM [VIABHOTO 3epKajia D (Bce pasMepsl JIaHBI B MM.) YKa3aH T'0J] BBOJA B HKCILIYATAIIUIO

Ton D d  Ob6cepsaropus
1935 2500 110 Maysr Buicon
1949 2050 100 Maxk/lonannbsm
1952 5080 304 Maywur ITasomap
1956 2500 152 Maynt Buncon
1959 1930 150 Bepxwuuit IIposanc
1961 3000 165 Jlux

1962 2100 220 Kwurr-Iluk

1967 2600 280 Kpseivckas AO
1968 2000 150 Tayreubypr

1969 1520 150 EKOO

1969 2750 200 Maxk/loHaabn
1970 2000 150 IITemaxa

1971 1880 200 Mayntr Crpomio
1971 400 100 Kanmomyc Xwumn
1975 2200 300 Kasmap Ansro, MPI
1977 2200 200 Tasaim

1981 3600 300 CFHT

Ilepsriit ciekrporpad dokyca Kyms 2.5-m remeckorna obcepBaropuu Maynr Busicon, ucmosnb-
3yt TudpaKIMOHHY PEIIETKY, MOSIBUJICS TpPX 3aMeHe TNPW3Mbl Ha Ju(PaAKIMOHHYIO pPeIeT-
Ky (1931r.) B aBTOKO/LIMMAIMOHHON cXeMe ¢ 00BLEeKTHBOM, uMermuM (hOKyCHOe paccrogaue 2.7 M.



OTO TPUBEIO K OTKPBHITUIO JIaHX9MOM MEX3BE3JHBIX JIMHWIM WOHU30BAHHOTO THUTAHA. DBLIN TpO-
BEJEHBI TaKKe dKcuepuMeHThl ¢ 4.5-m BormyToit pemerkoit. Paborsr P.Byna mo cosepmencrso-
BAHUIO TEXHOJOTUYM WM3TOTOBJIEHWS AU(PAKIMOHHBIX DEIIeTOK (C JIMHON 3allITPUXOBAHHON YacTh
10 20cm) u usobperenue kamepsl [[IMuara m03BOIMIM NPUHOUOMAILHO U3MEHUTH OOJIUK KyJI3-
cuexkTporpada. 3epkaabHbBI KOIIUMATOP C (DOKYCHBIM paccTossHueM 457 cM (GhOpMUpPOBAJ MYUOK,
3amoTHATOMIH udPAKIIORHYI0 permeTky pasmepamu 15 x 15cm?) 787 mrp/mMm. B 3aBucuvocTw
OT yIJia HAKJIOHA PEIIETKH IWCIEPTHPOBAHHBIE MyYKU HANPABJISINCH JMOO HA JIMHHOMOKYCHYIO
kamepy (F = 290 cm), smbo wa onny u3 kamep Imuara (F = 185cm u F = 81 cm), BBOAUMBIX B IIy-
YOK II00YEPEIHO. 3HAaYeHMsT O0OpaTHON JMHERHON aucrnepcun cocrasiasyuu 2.9, 4.5 u 10.4 A/ MM BO
BTOpoM mopanke y 4000 A. Ha JMHHOMOKYCHON Kamepe OBLIO BIepBbIE JOCTUTHYTO pa3pelleHue
R = 100000. 13 Tabn.1 BumnO, 9TO IpU mepexone oT 2.5-M K 5-M pedieKTopy AuMaMerp KOJLIUMU-
POBaHHOIO MydYKa KyA3-CleKTporpada yBeawduscs BABoe, a Ha JIukckom 3-m Teseckome u 1.9-m
Tejeckore obcepraropuu Bepxuero [Iporanca 3uadenns d CHOBa BEPHYJINCH K TUMIUIHOMY I 2.5-M
TeIeCKOIa. 3/1eCh HATVISIHO TPOULIIOCTPUPOBAHO JAeMCTBIE TPUHITUIA IITUPOKOIIEIbHOCTH, KOTOPBIM
PYKOBOJICTBYIOTCSI aCTPOHOMBI TIpY CO3JaHnn naudpakunoHHbIX cruekTporpados. Ilpusesem nekoro-
pble nudpnl. MacmTab nzobpaxkenus 3Be376l B bokyce Kyms 2.5-m Temeckomna coctasisier 1 yri. ¢
Ha 0.4 mm. [Ijis TOro, 9To0BI KOLIMMATOP C OTHOCHTENbHBIM OTBepcTreM 1/30 3amoiHus pemerky
¢ gauHON mTpuxa 15 cM, ero poKyCHOe pacCTosHUe ¢aeaano paBHbBIM 457 cm. CreqoBaTesibHO, eCin
HAOJIIOATENb XKEJIAeT UCIOIb30BaTh BCe M300parKeHne JUCKA 3BE3/bI, TO Ha KaMepax ¢ (POKyCHBIMEU
paccrostansavu 290, 185 u 81 cM mupuHR MOHOXpOMATHYECKNX n300pakenuit mean cocrarst (.25,
0.16 u 0.07 mm. IIpesmen CieKTPaATFHOTO pa3pPeIIeHus YIIOMSIHYTOM 15-CAaHTUMETPOBOI pereTku, pado-
Taroreil B mepBom mopsake, cocrasiaser 120000 u gt TOro, 9TOOBI Pean30BaTh TAKOE PA3PEIEHNE,
IeIyeT CyIIEeCTBEHHO CYy3UTh BXOIHYIO IE/Ih, OCTABUB Ha IIEYKAX IIeJn DOIBIIYI0 YaCTh COOPAHHOTO
TEJIECKOTIOM CBeTa. Vcrop30BaTsh mpu 3TOM KOPOTKOMOKYCHBIE KaMephl CleKTporpada Helb3s, T. K.
[TUPUHA MOHOXPOMATHIECKMX M300paXKeHUil e B 3TOM CjIydae OyJeT MeHbINe JIMHEHHOTO pas-
pemenust dporosamyabcuu. [Ipum nmepexome ma 5-M Temeckon macmTad n3obpakenuit B dpokyce Kyms
BO3pACTaeT BIBOE, T. €. 10 1yri.c Ha (0.8 MMm. IlosTOMy, ecim acTpOHOM KeJaeT OCTaThCA B TOU Ke
CUTYyaIlU{ 110 YPOBHIO ITOTEPH CBETa HA INEJH, 9TO U Ha 2.5-M TeJIeCKOIe, OH JO0JI2KEH WCIIOIb30BATH
CueKTporpad C KOJUTMMUPOBAHHBIM IIYYKOM BABOE Oosibiero guaverpa. COOTBETCTBEHHO OJIKHBI
BO3PACTU W pa3Mephbl nudpPakImoOHHON pereTku. [IpuBegeM mpuMep TOYHOCTHU OTPEIESIEHUs JIyde-
BBIX CKOpocrelt Merogamu hororpaduyeckoit perucrpanuu. Cruekrporpad B dokyce Kymas 2.5-m
TEJIECKOTIA, C TPUBI3KON M0 TETyPUIECKUM JIMHUIM MOJIEKYJISPHOTO KUCIOPOIa, OIMTHOKa m3Mepe-
Hust JIy4eBoit ckopoctu Apkrypa cocrasuia 50 M/c, IIpounona — 60 M/c npu sxcnozunusx or 1 10
6 wacos (Ipuddun u Ipuddun, 1973a,6). D10 npepespHAsT TOIHOCT, PEATUIOBAHHAS JJIsI CAMBIX
spkux 3Be3n. [Ipu cmene Tuma cBeTONPUEMHUKA: IIepexof C (POTOILIACTUHOK Ha JIEKTPOHHOOITH-
geckue npeobpasosarenu (DOII), va HoToyMHONKUTENN, HA TEIEBU3NOHHBIE CUETHBIE CHCTEMbI U Ha,
MaTpuibl mpubopos 3apsaosoit cesazu (II3C) — gacts Kymp-cnekTporpados ObLIa TepeobopyI0BaHa,
a JacTh ObLTa 3aMeHeHa apyrumu npubopamu. Hampumep, BMECTO KaCCETHOM 4acTu IJIMHHOMOKYC-
HOJ KaMephl Ky/I9 crieKTporpada 5-M Tesieckona OblI yCTaHOBJIEH (DOTONIEKTPUIECKNN pnbop st
KPOCC-KOPPEJISAIMOHHOTO n3Mepenus JiydeBsix ckopocredi (I'puddun u Tann, 1974). K mHemocTaTkam
CXEMBI KyJI9 OTHECEM BBICOKWE MIOTEPH Ha BCIOMOTATEIBHBIX IIJIOCKMX 3epkajax (orT 2 10 5 mioc-
KUX 3€DKaJ, B 3aBUCUMOCTH OT CXeMbl MOHTHPOBKHU Tejieckomna). Ha Tpex resreckomax 3-4-MeTpoBOro
KJIacCa KyI9-CIeKTporpadbl ObLIM 3aMEHEHBI BIIOC/IEICTBUYN HA CUCTEMBI Kymad-dimesute. [IpuBemem
pUMep TOYHOCTH Ompezesienns Jjiy4deBoit ckopoctu. Hamilton’osckuit kyis-smesie-criekTporpad
3-M JIUKCKOTO TejiecKora, OMOPHBIH CIeKTp (hopMuUpoBajcs abCOPOIMOHHON HOMHON d4ueiikoit, mpu
9KCIIO3UIMK 5 MUHYT, JIst 38316l my = 4.5 Tounocts §V = 25 M/c coxpansiiach Ha mkase 1.2 roga
(Mapcu u Barep, 1992). Urak, nepexon ot ¢gporommacturok K MaTpuiiam [13C obecrednt BHIUTPHIII
npubJIM3UTETHHO HA 7-8 3BE3IHBIX BEJIUIWH, 0€3 3aMETHOTO yBEJIMICHUS TOTHOCTH OIMPEIEICHUST JIy-
YeBOM CKOPOCTH.



2.1.2 Cuoekrporpadsr dokyca Kaccerpena

OrrocuTenbHOE OTBEpCTHE TejecKomna cucreMbl Kaccerpena cocrasiser 1:8 + 1:14. Ilostomy B 60/1b-
IIMHCTBE CIy4daeB, KOI/Ia ONTHYECKAs OCh KOJIMMATOPa IIPOJOJIKAET IVIABHYIO ONTHUYECKYIO OCh Te-
JIECKOTIa CPEJHEr0 JMaMerpa, AnamMeTp KOJIMMUPOBAHHOIO MydYka He mpesocxoauT 70mM (mHave
3HAYUTEbHAS JIJIMHA KOJJIMMATOPa IPUBOIUT K 3aMETHOM HEXKEeCTKOCTH KOHCTDPYKIIUH CIEKTPOIpa-
da). OrHOCHTE/IEHOE OTBEPCTHE KAMEPHI CrieKTporpada J0/KHO 6BITh 0K0j10 1:2) Ipu 3TOM yaaercs
COMIacOBaTh MaciTab m300parkeHust 3BE3MbI B IJIOCKOCTH CBETONPHEMHUKA C yABOEHHOM IIMPUHON
aneMenTa pazpemenus. [Ipu yBesmaernnn guamerpa 3epkaja Teseckona D, ToKeH mpomopinoHa b-
HO BO3PACTaTh TUAMETD KOJJIMMUPOBAHHOTO ITyYKa d, Ha KPYIHBIX TEJECKONaX OH nocturaeT 150 M.
Kaccerpenosckue crekTporpadbl He CTOIH MaTepraIoeMKue, Kak crekTporpadsr ¢pokyca Kyms, mo-
9TOMY TIOJ], HOBBIE CBETOIIPUEMHUKN CO3/IaBAJINCh, KAK MPABUJIO, U HOBBIE KOHCTPYKIWHU. B Tab1. 2
[IPUBEJIEHBl OCHOBHBIE XaPaKTEPUCTUKU M30PAHHBIX KACCEIDEHOBCKUX CIEKTPOrpadOB KPYIHBIX Te-
steckorioB. COOTHOIIIEHNE TIAPAMETPOB CIEKTporpada W CBETOMPHEMHWKA TAKOBO, UTO TIPU OJHOM
3HAYEHUN Pabovero ymia JUMPAKIMOHHON PEIIeTKN He YAAETCI 3aPETUCTPUPOBATh YIaCTOK CIIEKTPA
6ostee gem 100-150 am. IlosToMy mosryun/in pacupoCcTpaHeHue JBYXJ/ydeBble CUCTEMBI, T. €. [IBOHHBIE
CIEeKTPOTpadbl, IpeIHA3HAYEHHBIE /I OTHOBPEMEHHON PEruCTpalny, HAIPUMED CHHET0 U KPACHOTO
mmana3zouoB. CBer, MOMamaommit B cieKTporpad, Pa3iessieTcss CBETOMENTEIEeM Ha IBA KAHAIA —
“curmit” m “kpacusiii’. B aTOoM ciyuae B Tabsuile ykas3aHBI (DOKYCHBIE PACCTOSHUST KaMep B 000MX
KaHaJIaX.

Tabsmma 2: PoKycHBIE pacCTOAHUSA KaMep Feam, AUaMeTp KOLIMMHPOBAHHOrO Iydka d Kaccerpe-
HOBCKWX CIEKTPOrpacdoB Ha TeJECKONax C AMaMeTPOM IIaBHOrO 3epkasa D (Bce pasMepsl maHbl B
MM)

D d Feam CuekTporpad
2000 75 150 UAGS
2200 90 140 Boller & Chivens
5080 146 229/152 5m Hale, double
3900 150 250/820 AAT, RGO
2500 235/500 INT, double IDS
4200 150 500/500 WHT, double + FORS

Bo Bropoit moosune 60-x rogzos dupmoit “Kapa Ieiice Mera” must doxyca Kaccerpena 1-2-m pe-
dbexkTopoB 6BLT paspaboTaH yHUBEPCATLHBIH acTpoHOMuUYecKuil menesoit ciekrporpad (UAGS), a
TaKXKe ero MoAuduKAaIns s TepBUIHOTO (pokyca. Juamerp KOIIUMUPOBAHHOTO IyYKa COCTABJISIET
75 MM, cieKTporpad OCHAIIAICT KOMILJIEKTOM AU(PPaKITMOHHBIX PENIETOK, OTHOCUTEIHHOE OTBEPCTHE
KoJuImMaTopa Morio 66iTh u3meneno or F/3 no F/18. Kommnekr kamep Imupra F =175, F = 110
n F = 65 MM, ucnons3yembix mist pororpaduveckoil perncrpaimm, Mor ObITh JOMOJIHEH KaMepoii
Mmvunra/Kaccerpena F = 150 mm. Coueranme 910t KaMepsl ¢ 3IEKTPOHHOOITHIECKUM TPeobpa3o-
Baresem, co cuerunkamm (oronos n marpunamu 113C (Adanacres, 1990), mozsommio, HanpuMep,
BBITTOJIHATE OCHOBHOM 00beM CIEKTPOCKOTTMYECKUX UCCIeTOBaHmi c1abbix 00beKTOB Ha 6-M TeTecKo-
ne B Teuenue nmepBbix 20-tu jier Habsoneruit. C IeIbI0 UCHIOIB30BAHUST MAJIO(MOPMATHBIX MATPHI]
I[MI3C xamepsbl ¢ BHyTpeHHUM (POKYCOM ITepeobopyaoBauchk jubo B cucTteMbl “momanblit [TMmumgr”
(F = 175 mm), b0 marpuna Berpausasack B0 BHyTpennuii dokyc (F = 110 mm). Takum obpasom,
cuexTporpadn cepun UAGS u ux ormenbHble y3ibl ucnonb3obaauck B CAO PAH ma mporsixe-
uuu 6osee 30 jyier kak Jyis Habsonenuit B ¢okycax Kaccerpena 0.6 u 1-M TejecKomoB, Tak u st



nabsogenuit B mepsuaroM ¢okyce BTA. Ha “samamnapix” Tesieckomax MOJOOHYIO POJIb BBITIOTHSIET
cunekTporpad dpupmsr Boller & Chivens. Ocrajbabie crieKTporpadbl, epedncaeHHbie B TAOIUIE, YIKe
W3HAYATHHO MTPOEKTUPOBAJIUCEH IO TPUMEHEHUE (DOTOITEKTPUIECKUX TPUEMHUKOB.

PazBuTne Texunosornu BhICOKOI(MDMEKTUBHBIX OTPAXKAIOIMINX U TPOCBETIISIOMINX TOKPHITHI TTO3BO-
JIMJIO TIEPERTH K BHEJAPEHWIO JBYXJIYUYEBBIX CXEM, T. €. K CO3JIaHUI0 TBOMHOTO CIeKTporpada, KaxKas
BETBb KOTOPOTO ONTHMU3UPOBaHA O/ pabory B m3bpanHOoM nmamazone jqauH BojgH. OCHOBHOM TPO-
GJsteMoli, pelraeMoit IpU KOHCTPYUPOBAHUN CBETOCUIBHBIX KaMep CIEKTPOrpadoB, SBISETCS obecme-
YeHWe BO BCeM pabovueM IMAna30He JJINH BOJH KPYKKA PACCESTHUsI, PA3MEPHI KOTOPOTO COTIACOBAHBI
C DJIEMEHTOM Da3pelleHusl CBeTOIpHeMHNKa. [IOHITHO, UTO pa3/iesieHre BCero AMala30Ha Ha JIBE Ua-
CTHU YIPOIIAeT 331349y CO3JaHus KaMepbl I KaxKJIoi BeTBU crekTporpada. Obserdaercsa u 3a1a4a
W3rOTORJIEHNST BHICOKOMPMDEKTUBHBIX MMOKPHITHI ONTUYECKUX TTOBEPXHOCTEH, U MIPOITYCKAHNE KaXKI0i
BeTBU Bo3pacTaeT. KpoMe Toro, B KaXkX10#1 3 BeTBeil MOXKET OBITh YCTAHOBJIEH CBETOIPUEMHUK, OTI-
TUMAaJIBHBIN I PAOOTHl B JAaHHOM nuana3oHe. Brepsolie 3a1a9a CO3aHMs JBOWHOTO CIeKTporpada
6bua pemmena Oykom u Pamrom (1982) mua dokyca Kaccerpena 5-m Teseckona Xaitra. [Tapamerps
kosummaropos “cuneit” (320 — 520 M) u “kpacuoir” (520-1000 HM) BeTBell KOLIMMATOPOB, BBINOJ-
HEHHBIX 10 cxeme “obparubiii Kaccerper ¢ jamH30# mosia”’, MO3BOISIN MPOBOAUTH CIIEKTPOCKOIIUIO
IPOTSXKEHHBIX 00BHEeKTOB (JymMHA Ieau coorsercTByer 1yrui. munyte). Juxpowueckuit cserosesu-
Tesib paboras B pacxomsiiemcs (F/15.7) myuke. KoMIuiekT pernerok ¢ pa3MepaMu 3alITpuxXOBaHHON
vactu 154 X 206 MM mo3Bosisr paborats ¢ paspemennem R = 1000 — 7500. Kamepnr obenx BerBeit
BBIIOJTHEHBI 110 cxeme “momanbiit [IIMunt”, HO pokycHBIE paccTosHus pa3audHbl. JHPEKTUBHOCTH
TeJIeCKOIIa, CrieKTporpada u CBeTonpreMHUKOB (6e3 ydera moreps Ha 1mie/n) cocrasisia okosio 10%.

TouHOCTDL ONpesiesIeHNns JIyIeBbIX CKOPOCTE Ha KaCCETPEHOBCKUX CHEKTporpadax ompenesseTcs
HX HEXXECTKOCTBIO, YTO IPUBOAUT K JIEKOJIMMAIUU ONTUYECKON CXeMBI CIeKTporpada u, B HTOre,
K cMereHusiM crektpa Ha 0.5-2 sjmemenTa paspemnienus. TogHOCTh M3MEPEHMSsT JIy9eBBIX CKOpOCTEdt
CTAIIMOHAPHBIX CHeKTporpados dokyca Kyms onpenensercd HeXXeCTKOCTHIO ONTHYECKOW CXEMBI Te-
Jieckona (ecju Apyrue MHCTPYMeHTaIbHble 3 deKTsl, npucymme cobCTBEHHO creKTporpady, mogas-
JIEHBI).

CyIIecTBEHHBIM IIATOM B PA3BUTHN KACCETPEHOBCKUX CIEKTPOTPadOB SBUJIOCH M30OpeTeHme
sresie — aupPakInoOHHON pemerku ¢ OobmiuM yryioM Ojiecka. Takas perierka ONTUMU3UPOBAHA
JIUTst pabOThI B BHICOKMX MOPSAKAX AUPaKINT, KaK bl 13 KOTOPHIX HEBO3MOXKHO BBIJIEJINTH IIPHU TI0-
MOTIY TTOPSIIKOPA3IeIUTETbHOT0 MuabTpa. [109TOMYy [I/1sT TPOCTPAHCTBEHHOTO pa3BeleHus Tudpak-
[MOHHBIX SIIEJLIe-TIOPSIKOB UCIOIb3YeTCsl JONOJHUTEIbHBIN JUCIeprupyonmii sj1emeHT (pusma
WM pelneTka, paboTamlnas B HUBKUX MOPSAKaX MU(DPAKINN), BEKTOP JUCIEPCHA KOTOPOTO OPHEH-
TUPOBAH B HAIIPABJIEHWM, MTEPIEHIUKYJISIPDHOM HalpaBjeHuio jucriepcun 3meinie. C Touku 3peHust
obecriedueHus 3aJaHHOTO CIIEKTPAIBLHOTO Pa3pelleHns IpUMeHeHne dleJlIe-ClieKTporpada B dhokyce
Kaccerpena 5kBUBaJIEeHTHO IMIPUMEHEHUIO KJIACCUIECKOTO crekTporpada B ¢poxyce Kyms, HO BO BTO-
pOM Ciiyuae moTepu CBeTa Bhimie. I1epBriit B Mupe 3BE3/HBIN crieKTporpad C mepBOil 0TEIECTBEHHOM
smesie 6611 moctpoen B ¢okyce Kyms (KombutoB u Cremmenko, 1965), mpuuem B JIHEBHOE BpeMst
S1IIe/1Ie UCHoIb30Baach B conHedroMm crekrporpade KpAO (Cesepubrit u ap., 1960).

Kaccerpernosckue sresie-cuekrporpadsr ¢ dpororpadrdaeckoit perucrpamueii 0Ka3aJauch J0CTa-
TOYHO TIOMYJISIPHBIMK (BepXHsIsi ooBMHA Tabi1. 3). OObsCHsIeTCST 9TO yAa9HON ajanTanueil cxembl
Yepuu-Teprepa (Ipenep, 1967, [pexep u Anmepcon, 1971), B KOTOpOil abeppanuy UCIPABJIEHBI
o 6OJIBIIIOMY TIOJIF0 KaMmephl. KoMIIeHCcaIus aCTUIMATH3Ma, BO3MOYXKHA, TPU ONPEJIEJIeHHBIX COOTHO-
[MIEHNSIX YTJIOB CXEMBI, OTHOCUTEIBHBIX OTBEPCTHI 1 (DOKYCHBIX PACCTOSHUN KaMEPhI U KOJUTMMATOPA,
[IO3TOMY JaHHAS CXEMa, ITPUTO/IHA, TOJIBKO JJIsl TEJIECKOIIOB INaMeTPOM MeHee 1 M, Te MOXKHO OTpaHu-
YUTHCS 3€PKAIBHOM KaMepoit yMepeHHOM CBeTOCUIb. [Iprn JOCTATOYHO CKPOMHBIX pa3Mepax JuaMeT-
Pa KOJUIMMUPOBAHHOIO IyYKa CIIEKTPAJbHOE pa3pelleHne He OTJIMYajI0Ch OT TAKOBOTO B KJIACCHYE-
CKOM KYI3-CIIeKTporpade, rabapuThl ONTUKY CIEKTporpada Ompeaessin Ha TOPSIA0K 6ojee HU3KYO
CTOMMOCTB IPHOOPa, IOTEPH CBETa Ha OITHKE TEeJECKOIa ObLIM HUXKe, U B cepeanne 70-X Kjaccude-



CKasl KyJI9-CIIEKTPOCKOTHUS ObLTa Ha3BaHA “aCTPOHOMUYECKUM 3KBUBAJEHTOM KOJSCKU 1 OOMBHBIX
(Kpadr, 1978). CraproBaBimme CO CKPOMHOIO JUaMeTpa KOJUIMMUDPOBAHHOIO IIyYKa KACCEIDEHOB-
ckme crekTporpadsl gouuta g0 pybexka d = 150 mm. B Tabu. 3 mpuBemeHbl OCHOBHBIE IIapaMeTPhI
KACCETPEHOBCKUX 3Imeie-ciuekTporpados. Hekoropsie u3 3Ttux cruekTporpadoB BIOCIEACTBUN ObI-
JII TIepeoCHAINEeHbl (hOTO3IeKTPOHHBIMU cBeTonpueMHuKamu (DOIIb1, smneiiku u marpunsr 113C),
dopMaT KOTOpPBIX He 00eCIedrBajl PErUCTPAIUI0 BCEroO 3Iejiie-ClieKTpa. B HukHeit wactu Tabii. 3
TIPUBEIEHBI TAPAMETPhI CIeKTPOrpad OB, M3HAYAIHHO pa3paboTanHbIX 1o MaTpuns! [13C.

Tabsmma 3: Ilapamerps! smesie-ciekrporpados dokyca Kaccerpena. D — nmamerp ryiaBeOro 3ep-
KaJIa, TeJIecKona, d — amaMeTp KO/UIMMUPOBAHHOTO IIyUKa, tg — TAHreHC yria 6iecka seste, gr/mm
— IJIOTHOCTD INTPHUXOB 3imnenre, Cross — THII KPOCCIUCIIEPCEPa U IIOCIEI0BATEBHOCTh PACIONIOXKE-
HUST OTHOCUTEJIBHO 3111eji1e, Feam — POKYCHOE pacCcTosHIe KaMepshl, R — cruekTpaibHOe pa3pelieHue.
Bce pasmepn! gaHBI B MM. YKa3aH TOJ BBOJA B 3KCILIyaTAIHIO

Ton D d tg gr/mm  Cross Feam R
1971 900 55 2 73.5 gr/ech 750 30000 Pine Bluff
1973 1500 56 2 31.6 gr/ech 750 180000 Mt Hopkins Whipple
1975 2300 76 180 60prizm Steward
1975 1500 2 79 gr/ech 34000 Oak Ridge, Harvard
1975 4000 130 2 31-79 gr/ech 590 80000 KPNO, CTIO
1976 910 50 2 79 45prizm 750 40000 Johns Hopkins
1977 610 90 2 79 gr/ech 750 54000 Mt John U Obs.
2
2
2

1977 1880 108 316 prizm 1624 117000 QUBES+Kottamia
1980 1000 79 gr/ech 30000 Siding Spring

1982 1500 83 79 gr/ech 204 22000 Vienna Univ. Figl Obs.
1982 1530 50 3.2 79.1 filter 760 160000 Arizona Univ LPL

1982 3600 150 2 31-79 gr/ech 560 30000 CASPEC

1984 3900 100 2 31.6 grizm 800 100000 Manchester

1985 1600 2 79 dpprizm 12000 Penn State Obs.

1986 1220 2 79 gr/ech 50000 Osmania Univ, Hyderabad

1990 3500 90 04 100 prizm 140 3500 Calar Alto
1991 2560 128 2 79 prizm 2000 170000 SOFIN
1991 2100 148 2 23.2 40dp 7 60000 McDonald, Sandiford
1991 2500 110 2 316 filter 901 100000 TACUB
8000 160 2 prizms 500 50000 HROS Gemini

TouroCTH OTPEIe/IeH s JIy9EBBIX CKOPOCTEN Ha KaCCEIPEHOBCKUX JIITe/I/Ie-CIIeKTporpadax B Cpe/i-
HEM BBIIIE HA BEJMYNHY OTHOIIEHWS TAHTEHCOB yruia OJrecka simesie u AudpakInOHHON perneTkn
HU3KUX MOPSIKOB U OTPAHWYMBAETCS THYyTUsSMU WHCTpyMeHnTa. OnHako mpu (GoTorpadmdeckoi pe-
TUCTPAIUHU METOJy OBLIN JOCTYIIHBI TOJBKO CaMble SPKUE 3BE3[IbI.

2.1.3 OcHoBHoii 3Be3aHbIN cnekTporpad BTA

O3CII BTA (Bacwuibes u ap., 1977) cMOHTHPOBaH BO BTOPUYHOM (DOKYCE TEJIECKOTIA ¥ OBLT TIpeIHa-
3HaueH st poTorpadpudecKoil PErucTpaluy CIIEKTPOB SIPKUAX 3BE3. YCJIOBUSI SKCILIYATAIUNA CIIEK-
TporpadoB pokyca HacMuTa COOTBETCTBYIOT COCTOSHIIO, TPOMEKYTOUIHOMY MEXKIY YCIOBUIME IKC-
IJTyaTalluy [OBECHOTO KACCETPEHOBCKOro crekTporpada (n3MeHeHre KaK a3uMyTa, TaK U 3€HUTHOTO
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PACCTOSIHUS JIjisl OCHOBHOM OCH CIIeKTporpada), U yCIOBUIMHU KCILIyaTaluu crekTporpada okyca
Kyns (Hen3amenHOe nojio2keHne OCHOBHBIX oceil crekrporpada). B ciyaae O3CII usmensiercs: TobKo
OpUMEHTAIS OCell 0 a3UMYyTY, TOTOMY TOYHOCTU W3MEPEHUsT JTYIEBBIX CKOPOCTEH, Ka3a10Ch, JOIK-
HBI OBLIM 32AHUMATH IPOMEXKYTOYHOE [TOJIOXKEHNE MEXK Y CIydasiMU KaCCEIPEHOBCKOTO CreKTporpada
u crnekTporpada ¢okyca Kyms. Omgrako mpakTuka MoKa3aJia, ITO CIEKTPAJbHOE pa3peIeHue, Teo-
pernueckn peanmsyemoe Ha jnHHOMOKYyCcHOM kamepe (F = 3100 MM), B HECKOJIBKO pa3 CHUXKAJIOCH
13-33 HEXECTKOCTH KOHCTPYKIMU U TYpPOYJIEHIIMU BO3yXa B 00bEME UETHIPEXITAXKHOTO CIIEKTPO-
rpada. CucremaTndeckve CABUTH JIMHWM, YBEPEHHO HaOJIIOIaeMbIe Ha 9TOM KaMepe, MPOSBISIUCE 1
Ha kamepe F = 605 v, npubsim3uTebHO B IATUKPATHO yMEHBIIEHHOM MACIITabe, 9TO MTO3BOJIMIIO
CIeaTh BBIBOJ 00 OCHOBHOM HCTOYHHKE HECTAOMIHLHOCTH. BO3HMKAOIIWE MPH 3TOM OIIMOKK OIIpe-
JleJIeHusI JIyIeBbIX CKOpocTeil mo ¢ororpaduryueckum crekTpaMm mpu pabore ¢ kamepoit F = 605 mm
cocTaBIsan 2 — 3KM/C, ¥ MOLJIK OBITH TOHUKEHBI 10 1 — 2KM/C IIyTeM YacCThIX ITO3UIMOHHBIX Ka-
bposok. B 1990 rogy O3CII 6but ocuamen marpuneit I[I3C (ITanuyk, 2001). 3a cyer mep mo
n3MeHeHuo TemToBoro pexnma obbema O3CII u coxkpalrenns: CpeaIHero BpeMeHH SKCIIO3UIIAA TOY-
HOCTH OTpejieIeHNsl JIy9eBbIX CKOpocTell yaanoch moectn 1o 1km/c. Ha cnekrporpade ynansocs
PErUCTPUPOBaTh abCOPOIMOHHBIE CIIEKTPHI IpKUX KBa3apos (Bapmaiosuy u ap., 1996).

3 OmpeneseHne JIydeBBIX CKOPOCTEN ¢ (POTOIIEKTPUUECKOUN perm-
cTpalmuen

MaccoBoe ompenesieHrne JIy9eBbIX CKOpocTelt (hoTorpadaecKiM METOIOM 0KA3aJ0Ch BECHMa TPYIO-
eMKUM ¥ “TIIOJICTIENOBAThIM’ — yIaBajOCh U3ydaTh OTHOCUTEIBHO OJu3KuWe 3Be3/bl. Pa3BuTue mpes-
CTaBJIEHU O AUHAMUYECKON 3Bosonuu [ajakTuku noTpeboBaIo M3ydeHus ee yAaJeHHbIX 00/1acTeit,
HEJIOCTYNHBIX (poTorpacduaeckomy Merony. Beumr u npyrue MOTHBBI TPUMEHEHUS HOBBIX CUCTEM pe-
TUCTPAIMN JJIsi W3MEPEHWsl JIy9eBBbIX CKopocTeil (HeobXoauMOCTh N3ydaTh OTHOCHTENHLHO OBICTPbIE
IIPOLECCHI, HEODXOANMOCTh MCCIeA0BaAHNS CI1a0bIX 00HEKTOB HOBOI npupos ). Ha nepsbix sranax Ho-
BBbI€ THUIBI CBETONMPUEMHUKOB TPUMEHSIUCH Ha, PEKOHCTPYUPOBAHHBIX CTAphIX crekTporpadax. Ilo-
9TOMY BHa4YaJI€ IEPEINC/IMM OCHOBHBIE THUIIBI CBETOIPUEMHUKOB, MCHOJb3YEMbIX IJIA OIIPEACICHUA
JIy4EeBBIX CKOPOCTEH.

3.1 Tumbl cBETONPUEMHUKOB

B JaHHOM pa3/eJsie Mbl HE IPETECHAYEM Ha IIOJTHOTY M3JI02KCHU I, o6pamaﬂ BHUMAaHUE HA T€ CBOWUCTBA
CBETOTIPUEMHUKOB, KOTOPbIE CYHIECTBEHHBI B 3aJa9€ USMEPEHUA JIYyYEBBIX CKOpOCTeﬁ.

3.1.1 PoTO031eKTPOHHBII YMHOXKUTEJIb

st ycusienust cj1abbix 3/IEKTPOHHBIX TIOTOKOB MOXET OBIThH UCIOJIL30BAHO SIBJIEHUE BTOPUYHOM JI€K-
TPOHHOM SMUCCUY. DTa U TOJ0XKEHA B OCHOBY (hoTo3/1eKTpoHHOr0 yMHOKUTENs (DY), comepxa-
mero kpome (POTOKATOIa U aHOJA HECKOJbKO MPOMEXKYTOUYHBIX 3JIEKTPOJIOB, SIBJISTFOIIUXCS SMUTTE-
paMu BTOPUYHBIX JIEKTPOHOB. TOYHOCTH ONpeIeIeH s JIy YeBbIX CKOPOCTEN 3Be3/1 3aBUCUT, TJIABHBIM
00pa3oM, OT BEeJIMYMHBI HHCTPYMEHTAJbHBIX 3¢ dekToB. Ecnu BausHue MHCTPYMEHTAJIBHBIX 3(hdek-
TOB B 3HAYUTEIBHON CTENEHU CHUKEHO, TO Ha TMEPBBIN IJIAH BHICTYNAOT XaPaKTEPUCTUKUA CBETO-
pUeMHUKa (HampuMep KBaHTOBasg 3((DEKTUBHOCTD, CIEKTPaJbHAs UyBCTBUTENBHOTD, ¥, TJIABHOE,
dboronnwiit mywm). TemuoBO# Tok PDY MOXKHO PA3LEIUTH HA COCTABJIAIOLINE: &) TEPMOTOK € (hOTO-
KaTo/a, YCUJEHHBIN YMHOMXKAIOIIEH CUCTEMOM, a TaKXKe TEPMOTOKH C JUHOJOB, YCUJIMBAEMBIE C TEM
MeHbImM Ko3MdunmenTom, yem 6osbie HOMEP AMHOAA (TOITOMY OCHOBHOH BKJIAJ BHOCHT TE€PMO-
9MUCCUS TIEPBOTO IUHOA); 0) TOKM yTeuKu Mex1y snekrpomavu PDY; B) TOK aBTOIEKTPOHHOM
SMUCCUU C JIUHOJOB U APYTUX 3JIEKTPOJIOB.
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IIpu HagexameM BLIOOpe KOHCTPYKIMM, TEXHOJOTUU U3TOTOBJIEHUS U PEXKUMA HKCILTYATAIIIN
DY BeMUMHA TEMHOBOTO TOKA MOXKET OBITh CYIIECTBEHHO MOHMKeHA. OIHAKO TEMHOBO TOK, OTTpe-
JleJISIeMBIl TepMOIEKTPOHHON SMUCCHel, TPUHININAIBHO He MOXKET OBITh MCKJII0YEeH MOJTHOCTBIO, I
MUHUMAJIbHAS BeInduHa TeMHOBOro Toka POV omnpenesnsercs TepMO3IEKTPOHHON smuccueir ¢hoTo-
KaTOo/a, YCUJIEHHON muHOmHOI cucreMoit. KBanToBas 3¢dpdeKTHBHOCTE Jaydmux 06pasios PDY co-
crasaser 20-30% B MakcuMyMe KPUBO# CIEKTPaIbHON qyBCTBUTERHOCTH. [[1s1 noBBIeHNs 3 dek-
TUBHOCTH WCIIOJIB30BAJUCH Crienuaababie onrudeckue cxembl (Oyxk, 1969). OTHOCHTEIHEHO BBICOKAS
qyBCTBUTENEHOCTE DDV B cOUETAaHWN C TPUHIMIOM MYJBTHUILIEKCHOCTH (CM. pazzgen 3.2.2) obecre-
quJia B T€YEHUE JIBYX JAECATUJIETHH JIMJAUPYIOIMe IO3UIUN STOTO OJJHOKAHAJIBHOI'O CBETOIIPUEMHUKA
B 3a/1a9aX MACCOBBIX OIIpEJIEICHUH JIy9eBBIX CKOPOCTEl 3Be3.

3.1.2 DuekTpoHHOONTHYECKUE Mpeodpa3oBaTein

ek TpoHHOOITHIECKHU# 1TpeobpaszoBaress (DOII) — ocobast pa3HOBUIHOCTE BaKyyMHOTO (hOTO3Ie-
MEHTa, [IpeJHA3HAYeHHasl JJId Ipeo0dpa3oBaHusd u ycwienus ontudeckux uzobpaxkenuit (Illernos,
1963). Ocuosubie ssmemenTsl DOIla coCpe1OTOUEHBI B IMINHAPUYIECKOH KOJI0e, Tyie CO3/1aH BAKyyM U
Ha TOPI[AX KOTOPOI HAHECEHB! C BHYTPEHHEH CTOPOHBI MOJIyNpPOo3pavHbiilt hoTokaTon u (yopecin-
pyromwmit s5kpasd. BHyTpr KOOI CMOHTHPOBAHBI JIEKTPOIBI JJIEKTPOHHON ONTUKHU, MEXK/y KaTOIOM
u skparoM DOIla mpuiokeno yckopsitoiiee Hanpsikerne. CucreMa 3IeKTpUYIeCcKuX i (M) Mar-
HUTHBIX IOJIENA 3acTaBJIsgeT IIOKWHYBIITNE CbOTOKaTO,ZL AIIEKTPOHBI ABUTATHCA TaKUM o6pa30M, qTO BCE
9JIEKTPOHBI U3 JII000i TOUKHU POTOKATOMA (POKYCUPYIOTCS, BHE 3ABUCUMOCTY OT BEKTOPOB HAYATHHBIX
CKOPOCTeli, B OIpe/IeJIEHHON TOUYKe dKpaHa. MarautHas (POKyCHpOBKa 00ECIIeunBAET CPABHUTEHHO
6osb1I0#t (IO CPABHEHUIO C HIEKTPOCTATUIECKOH (hOKYCHPOBKOIi) padmep pabouero moss. Bemnanma
TTOCTOSTHHOT'O TOKa, MPOMYyCKAEMOTO Yepe3 COJIEHOU, JOJIXKHA MOIIEPKUBATHCA C OOJIBINON TOYHO-
ctbio. DOII ¢ marauTHON HOKYCUPOBKON SIBJISIETCS “HEXKECTKUM’ CBETOIPUEMHUKOM, Ha MOJIOXKEHUE
CIEKTPa BJIUSIET HE TOJHKO HECTAOUIHLHOCTH (POKYCUPYIOIIEH CHCTEMbI, HO W OPUEHTAIUS] COJIEHOU-
Jla, OTHOCHUTEJIFHO BEKTOpa MarHWTHOTO mois 3emun. DkpaH JOIla uzmydaer M30TPOMHO, ONTUKA,
niepebpachiBaOIIas n300pakeHune ¢ SKpPana Ha (POTOIMYJIHLCUI0, COOMPAET JIMIITH OO CBETA, UCITYC-
KaeMOTO 3KPaHOM, U (POTOIMYJIBCUN OOBITHO JOCTUTAET HECKOJIBKO TPOIEHTOB M3IyUYeHWS SKPaHa.
B Bugmmoit obmactu cniektpa Takoit JOII gaeT HE3HAUUTENHHBIN BHIUTPHINT B 9YBCTBUTEIHHOCTH 110
CpaBHEHWIO ¢ POTOIMYJILCUSIME, TTOITOMY MpUMeHeHne Halin MHorokackagabie JOITs. Muorokac-
kagubIe DOIIsI ¢ hoTorpaduueckoit perucrpalyei IPUMEHSIJIUCE I UCC/IEOBAHNUS JIyIEBBIX CKOPO-
creit 1abbix 00HEKTOB, IPEUMYIIECTBEHHO BHETAJIAKTUIECKOH nmpupoas! (cM. Hanpumep Adanaches,
1990). B Takmx 3amadax He Tpebyercs TouHOCTH Jsyure, deM 30 — 50 km/c. DOII ¢ dororpadnae-
CKOU permcrpanueii CrocobeH 3aperucTprpoBaTh CIabblii 06HEKT B TOM CIIydae, eC/ii 9TOT 00bEeKT
MOXKHO Pa3nvIuTh HaJ (POHOM TEMHOBOTO CBEUEHHUS SKPaHa, T. €. W3-33 TEMHOBOTO CBEUEHUS IKPa-
na npumenenne JOIlor He yBesumuuBaer KoHTpacT uzobpakenus. TemuoBoit don DOIla yacrruano
00BbSICHSIETCS TEPMOUOHHOM sMmuccueit ¢porokaToga. I[Ipobdaema coxpaHerus KOHTPACTA N300PaKEHNS
6bL1a perena mytem maTerpupoBanus DOIIo B mudpossie cucTeMbl cueTa (POTOTEKTPOHHBIX CO-
OBITHIA.

3.1.3 TeneBu3uoHHBIE CUCTEMBI cUeTa (POTOHOB

IIpuanmn cyera (HOTOHHBIX COOBITHII HPW TTOMOIIM TEJIEBU3MOHHONW MMUIIEHU KaK MTPOMEXKYTOUHO-
TO 3aIOMWHAIOIIETO YCTPOUCTBA, OB BHEIPEH B aCTPOHOMUWYECKYIO MpakTuky Oosee 30 jeT Hazaz
(Bokcenbepr u Bapmxkece, 1973). B resesusnontoM crnekTpodoToMerpe yCuauTeIeM CBETOBOIO II0-
TOKa Tepes] TeaeBU3nOHHON TpyOkoit sBisgerca DOII. Mzobpaxkenue ¢ JIOMUHECIIEHTHOTO SKpaHa
90ITIa nepernocurcst Ha (POTOKATO, TEJIEBU3UOHHONW TPYOKU C TIOMOIIBI0 00bekTruBa. TeieBu3noHHast
TpyOKa paboTaeT KaK OJHOKAAPOBBIN Oydep, 3almOMUHAIOIINY BCE BCIBIIIKY, MPUIIEIIINE 33 BPEMS
HakomjeHus kaapa. [Ipenenbras mpoHUIaomas CrocobHOCTh Tpubopa OrPAHUYUBAETCS HE €ro cob-
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CTBEHHBIMU ITyMaMH, a (hOHOM Heba U AUaMeTpOM M300paKeHuil 3Be3/l. SHAUUTEIHLHOE BIUSIHUE HA
CT&6I/I.HI)HOCTL CHUCTEMBI OKa3bIBa€T Mal'HUTHOE IIOJIE BQMJH/I: TaK, IIPU U3MEHEHUN a3UMYyTa TE€JIECKOIIa
Ha 90° JIMHUM CIeKTpa CpaBHEHUs CaBUrauch Ha 8 kanasios (Basera u ap., 1979). Ilpusegem npumep
TOYHOCTH OIIPeJIeJIEHUsI JIy9eBOil CKOPOCTU IIPU MIOMOIIU TEJEBU3UOHHOM CHCTEeMBI cueTa (DOTOHOB:
SEC Buaukon Ha BhIXOmE criekTporpada Kymas B coueTtanuu ¢ KpoCC-KOPPETANMOHHON TeXHUKON 00-
paboTku curHaja, HabromeHnst Ha 1.8-M Tejeckorie, BpeMsi HaKOIJIEHWS CUTHaja 18 MWHYT, s
my = 10 6V = 1km/c, (Ja Kocra u np., 1977). Ha momBecHBIX cuCTeMax TOYHOCTH OBLIA HAMHOTO
HUXKe — CKa3bIBAJINCH THYTUS KOHCTPYKITNM, yTsKeJIeHHoH BecoM coseHonoB DOIla.

3.1.4 Marpuiibi npubOPOB 3aPsAI0BOI CBA3U

OcHoBHBIM 371eMeHTOM TIpHOOPOB ¢ 3apsimoBoit cBsa3bio (II3C) gasssierca smementapubiii MOII-
KOHJIEHCATOP, C(POPMUPOBAHHBIN B CTPYKType TOIYIPOBOAHWKA. KCIM K 3JEKTPOIY TaKOTO KOH-
JIEHCATOpa TPUJIOKUTH TOTEHIINA, (POPMUPYeTcs: 001aCTh, 00eTHeHHAas OCHOBHBIMU HOCUTEISIMU.
Manumnyupysa HaOPsSKEHUSIMU MEXKY JIEKTPOJAMU, MOXKHO OObEIUHSTH COCEIHUE IOTEHIUAIhH-
HBIE MBI, T.€. TIEPEHOCUTD 3apsij. [Ipu HaJIUYIUu TPETHEro JIEKTPOJA MOXKHO CO3aBATh PETUCTPHI C
nanpasyeaabiM nieperocom 3apsiga (II3C-perucrpsr). s npegoTBpalenns pacTeKanus 3apsaia B
HAIPABJIEHNH, TIEPIIEHINKYISIPHOM €ro TIepeMEIeHNI0, ¢ 00erX CTOPOH PEruCTpa, CO3AI0TCA 06/1acTu
C TOBBINIEHHBIM JIETHPOBAHUEM, Ha3biBaeMble cTom-KaHajgaMu. [13C-perucTpsl CIyKaT OCHOBOM Ipu
dopmuposannn marpudabix [13C. ITockonbKy HaKaIIMBAEMBIH 3aPsI TEPEMEIAETCS BIIOIb TPAHM-
1Bl IOy TTPOBOSHUK-OKUCE/I, TaKWe MpUOOPHI HA3BIBAIOTCA TPUOOPAMHU C TOBEPXHOCTHBIM KaHAJTIOM
nepenoca 3apsiaa (Bumsesckuit u ap., 1992). IliorHOoCTh NedeKTOB BHYTPH MOy TPOBOJHUKAE HIKE,
YeM Ha MMOBEPXHOCTH, U BBITOHEE KaHAJ TIEPEHOCA CMECTUTH BHYTPb, K TPAHUIIE Pa3/ie/ia TPOBOANMO-
cru. IIpubopsr ¢ 00beMHBIM KaHAJIOM 00JIAAI0T CAEAYIOIUMY IPENMYIIECTBAMA: B 00bEME MEHBIIE
ebeKTOB ¥ TIEPEHOCUMBIH 3apsi/ TTOIBEPTAETCS MEHBINNM MCKAYXKEHUSIM, U4TO TO3BOJISIET TEPEHOCUTH
HaAMHOTO MeHbmnit 3apsaa, yeMm B [I13C ¢ moBepXHOCTHBIM KaHAJIOM. [Ipr MaJomIyMsImeM BBIXOTHOM
YCTPOUCTBE 9TO MPUBOAUT K TOMY, UTO guHammdecknit auana3on [13C ¢ 06 beMHBIM KaHAJIOM OKa3bi-
BaeTCst OOJIBINE; CUJIOBBIE JIMHUY YIIPAB/ISIIONINX TOTEHIINAJIOB BHYTPH MOJIyTPOBOSHUKA HATTPABJIEHBI
BIOJb KaHAJIa W B Oosibimeit cremenu, ueM B “moBepxHOCTHBIX I[I3C, ycKOpsioT mepeMerneHue 3a-
psiga. Kpome aToro, HOoCcHUTEIM 3apsijia UMEIOT OObEMHYIO TOABUMKHOCTE, 8 HE MOBEPXHOCTHYO, UTO
TaKKe MOBBIMIAET ObICTpOIelicTBIe npubopa; B mpubopax ¢ 0ObEMHBIM KAHAJIOM MOXKHO CO3aBaTh
06J1aCTH BCTPOEHHOTO TMOTEHIHAA, (POPMUPYIOIIHE TI0]] COOO0 MOTEHIMAIBHYI0 My (BUPTyaJIbHBIE
daser). Komuvecrso ynpasisonmx (a3 MoxKeT ObITh yMEHBIIEHO JI0 OHOM, II0BEPXHOCTD IIOJIYIIPO-
BOJHUKA OKA3bIBAETCS TOJTHOCTHIO IOCTYITHOMN JJIsi CBETa, UTO YJIYUIIAeT IyBCTBUTEIbHOCTD TPUOOPOB
M OTKPBIBAET BO3MOXKHOCTH PabOTHI B KOPOTKOBOJIHOBOH obsactu (kopoue 400 Hm). V13 nporeccos,
TIOPOXKJAONINX TAPY JbIPKA-JIEKTPOH, OTMETHUM J[Ba: IIPOIECC TEPMOTEHEPAINU U BHYTpeHHM (ho-
Toaddert. KomnuecTso 3apsiga, MOPOXKIAEMOe TTPU TEPMOTEHEPAIINY B €IUHUILY BPEMEHU, CBA3AHO
C TETJIOBBIMU KOJEOAHMSIMY PEITeTKN TOJYITPOBOJHUKA, MJIOTHOCTHI0 MehEKTOB B KPUCTAJLIE W HA
rpaHule pazziena, a remepupyemoe porodddEeKTOM — TPOIMOPINOHAIHFHO OCBEIEHHOCTA W 3aBUCHUT
OT JJTUHBI BOJHBI U3/IydeHusi. MOIHOCTS TEPMOTEHEPAIMOHHOTO MPOIECCa CHIBHO 3aBUCUT OT TEM-
neparypsl. Ee ymensmenne xa 100 °C npuBoguT K CHUMKEHHIO MOIIHOCTH IIPOIECCA B /IBa, Pa3a, a [IPH
oxnaxaennn g0 —100 + —170°C, Ha BpemMeHax B IECITKM MWHYT TEIJIOBBIE TPOIECCHI TTOPOK IAIOT
€JIMHUIIBI T1aP JBIPKA—3IEKTPOH, UTO MO3BOJISIET UCIOIH30BATH TaKUE NMPUOOPHI B aCTPOHOMUU IIPHU
JmTenbHbIX 3kcno3unmsx. [lo crpykrype II3C MoxkHO pasmennTs Ha JBa KJIaCCa: JIUHEHHBIE W MaT-
puunble. MaTpuunble mpubOpsl HamIn 60/Iee MUPOKOe TPUMEHEHNEe B HAYYHBIX UCCIETOBAHUIX, TaK
KaK TIPOIIE PEIIAI0TCS BOITPOCH! COTJIACOBAHUS BHICOTHI CIIEKTPa U paszmepa dyiementa [13C, BozamoxkHa
bostee onTuMaTbHAS 00pabOTKa 3a cueT NHMOPMAIIUT O PACTIPEIEIEHNN SHEPTUH TOMEPEK TUCIEPCUT
CIIEKTPA, C 3e/lIe-crekTporpadomM 0bbeM CrekTpaabHOl nHMOPMAIIMT MOYXKET HA MOPSAA0K u bosiee
mpeBbIaTh 06beM uHboOpMamn, perucrpupyemsbiii juneiinbiM [I3C (mpu gaHHOM CHEKTPaJbHOM
pa3pelIeHuH).
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ITpumenenne [13C B HayIHBIX KCIEPUMEHTAX, B TOM YUCJIE U I 38739 aCTPOHOMUHU, TOTPeboBa-
JIO TPUHATUA HOBBIX TEXHUYIECKNX U TEXHOJIOTUICCKUX pemeHHfL ,D;.Hﬂ yiaydmeHnnd 9yBCTBUTEJIbHOCTHA
B KOPOTKOBOJIHOBOI 00JIaCTW HAYAJIN MPOTPABIUBATH MOJJIOKKY U MPOENUPOBATH W300parKeHre Ha,
IT3C ¢ obparHOit cTOPOHBI, pa3paboTaIN MOKPBITHSA, 0OECITEINBAOIIIE “TIepeKadKy”’ KOPOTKOBOJIHO-
BOT0 MBJIyYEHUS B JJIMHHOBOJIHOBYIO 00J1aCTh, pazpaboraiu npubopsl ¢ BUPTyaabHON ¢azoii. OmxHako
nosiabiil moreniuas npumenennst [13C we ocsoen. CoBepileHCTBROBaHNE MPUOOPOR TMPOIOJIKAETCS U
HAIPaBJIEHO HA YJIyUIIEHWE CIEKTPAJbHON UyBCTBUTEJHHOCTH B IMUPOKUX OOIACTSX, MOBBINIEHUE
VIPaBJILIONIEH CrocobHOCTH, CHUXKeHne myMa cunThiBanus u T. 1. B CAO PAH paspaboTka cBero-
npuemHukoB Ha ocHose I13C u npuMeHeHre B IPAKTUKE ACTPOHOMMYECKUX HaOJIIOJEHWI HadaThl B
80-e roxpr (Bopucenko u ap., 1991, Paguenko, 1992). B 90-e roxsr Ha 6-M Teneckone marpurpst [13C
dopmata 512 x 512 u 1024 x 1024 smeMeHTOB UCIOIB30BAIUCH Y2KE Ha Beex cuekTporpadax. B 2001
rony Ha BTA mauarer mabsomenus: ¢ [I3C 2048 x 2048 snementos (Ilamuyk u map., 2002a). Ilpu-
BeIeM MPUMEPBI TOYHOCTH TEPBBIX ONMPEAEICHUH JIy9IeBOil CKOPOCTH 10 HADJIIOAEHUSM C JIMHEHKO
RETICON na cnekrporpadax doxyca Kyms: a) ¢ npuBs3Koii 0 Te/UypUIECKUM JIMHUSIM MOJIEKY-
JISPHOTO KUCJIOposa — Ha 2.7-M Tejeckone, 3a 4 nHoun, Aprryp u Anbgebapan, 0V = 7m/c (Cumur,
1983); 6) ¢ mpuBsI3KOii 1O JTMHUAM abCOPOIMOHHON sTueiiku — Ha 3.5-M Tesieckore, 3a 3 Houn, [Iporu-
o, 6V = 10m/c (Komnbsur, 1983). Hamm n3mepenus: CieKTpoB MaJjIOMETa/UIMYHBIX CyOKapJIMKOB,
BBITIOTHEHHBIE TI0 3IIEJIJIe-CIIeKTpaM, 3aperucrpupoBanubiM ¢ Marpureit [I3C 2048 x 2048 snemen-
TOB, TIOKA3aJIi BHYTPEHHIOI TOYHOCTH JV = 20Mm/c quist 3Be3q my = 8. Takast BBICOKasi TOYHOCTH
JIOCTUTAETCS 38 CUYET OOJIBIIOTO YKUC/Ia M3MEPEHHBIX JIMHUA.

3.2 Tumbl cneKTpajJbHBIX IPUOOPOB

C 1eabi0 AEeMOHCTPAIMU OCHOBHBIX TEXHOJIOIMYECKUX TEHJIEHINI, IIPUBEJEM OIMCAHUE IIEeCTH THU-
TIOB CHEeKTPAJIbHBIX TPUOOPOB: COHETHOTO MArHUTOTrpada; KOPPEISIIIMOHHOTO U3MEPHUTENS Iy IeBhIX
ckopocrett ¢ omHOKaHaabHBIM npuemHuKoM (DDY); monsipumerpa ¢ PE30HAHCHON sSTYEHKOMN; 1O/
PM3AIMOHHOTO CIIEKTPOMETPa, CTAIMOHAPHOTO OMTOBOJOKOHHOTO crekTporpada ¢ marpureit [13C,
WCIIOIB3YEMOT0 Ha TEJECKOTaxX quaMerpoM 1-2 m; ciekrporpados ¢ marpunamu [13C, paborarorumu
B ¢okyce Hacmnra KpyIHBIX TEJIECKOIIOB.

3.2.1 CouiHeunsrii marautTorpad

Upnes comuednoro maraurorpada, ckoucTpyupoBanHoro Badkokom (1953), cocrout B ciegyromem.
Ecmu mocpencTBoM BpalleHUs TOJISPOUIA TACUTh MTOTIEPEMEHHO TO OJHY, TO APYTYI0 U3 COCTABJIS-
IOIMX MarHWUTHO PACIIEINJIEHHON JIMHWHM, TO B CjIydae cjaaboro mojst OyayT HabJIIoJaThCs HE JIBE
COCTABJISIONINE, a HEOOsbIue KoebaHus B KPbLIbAX JuHUU. [Ipu 9TOM HEOOXOAUMO YyIE€PKUBATH
JINHUIO Ha BXOje (oTOMeTpa, T. €. KOMIEHCUPOBATh M3MEHEHUsI JIyYEBbIX CKOpocTei. Ba0Kok mnpu-
MEHUJT MeXaHWJIeCKnil crocod kommencaun, Hukywn u ap. (1958) ycoBepieHCTBOBaIM CXeMy Mar-
HATOrpada, TPUMEHUB, B YACTHOCTH, JIEKTPUIECKYIO CXEMY KOMIIEHCATOPA JIYYEBOW CKOPOCTH. DTO
YCTPOMCTBO UCIOB3YETCSI W MPU M3MEPEHUN JIYUEBBIX CKOPOCTEH, JIis TpeIBapUTEhHON YCTaHOB-
KW JUHUU Ha mean poroMerpa. TakuMm o0pa30oM KOMITEHCHPOBAJICS IOMJIEPOBCKUI CABUT B CHCTEME
“Couname-aabsromarens’. Kpome Toro, onmrudeckast 9acTh MarauTorpadga O0blia MOAMMUIMPOBAHA C
TeM, 9TO0BI MOXKHO OBIJIO OJHOBPEMEHHO HAOJII0IaTh IBE JII00bIe ClIeKTpasibHble inHun. C 9TO 1Mesibio
UCIIOJIb30BAJIACh MO3aWKa W3 [BYX PasaudHbIX qudpakiuonubx pemerok (Cesepusbiif, 1966). Tou-
HOCTHU M3MEPEHUs] MarHUTHOTO MO/ B 1 TayCcC COOTBETCTBOBAJIA TOYHOCTH NU3MEPEHUS JOTLIEPOBCKUX
CABUTrOB Ha 2.2 M/C. YCOBEpIIEHCTBOBAHUE CXeMbl MarHUTOrpada M03BOJIN/IO BBIIOJHATH TOYHbBIE U3-
MepeHusl JydeBbiX ckopocTeit. C 3Toi IMesbio [eHTpaIbHas JaCTh W300parXKeHUs COJHEIHOTO JUCKA
IPOIIYCKAJIACh 4€Pe3 KPYIVIbIA IIOJIAPOUL C JIEKTPOOITUIECKONR MOAYJIALMENA, & HEIOJIAPA30BaAHHBINA
CBET OT KOJIBIA JNCKA TOCTOSIHHO perucTpupoBasics BTOpbiM DPIJY. Paboras mo JuHUM C HYJIEBOM
MarHuTHOM 4yBcTBUTEsbHOCTHIO, CeBepHblit u ap. (1976) obmapyxumu nepuogmueckue (160 mum)
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dbuykTyanuu Jy9eBoil CKOpPOCTH ¢ aMILIUTYI0i 2 M/c, 9T0 (POPMATIBHO COOTBETCTBYET M3MEHEHMUIO
paaumyca costHewHOM moBepxuocTr HA 10 kM. Merog He cBOOOZEH KaK OT OMUOOK TMIWPOBAHWS, TAK
u ot adexra guddepeHInaATBEHOM TPO3PAYHOCTH (IPH HOIBIINX 3EHUTHBIX PACCTOSHUSIX MTPO3Pad-
HOCTH B IIp€leJiaX YIJIOBBIX PAa3MEpPOB COJHEYHOIO AMCKA M3MEHSETCs, CJIeJOBATEIbHO, U3JIyJIeHuE,
PEruCTPUPYEMO€e OT PA3JINIHBIX YACTel JNCKA, “B3BEIINBAECTCA’ PA3JIUIHBIM 06Pa30M).

3.2.2 OpaHOKaHAJIBHBbIE KOPPEJIAIUOHHBbIE CHEKTPOMETPbDI

Meron GOTOIEKTPUIECKOTO U3MEPEHUS JIyIEBhIX CKOPOCTEH C MOMOIIBI0 MAaCKX, COOTBETCTBYIOIIEH
JIMHUSIM B CIIEKTPe 3Be3bl, 0611 peoken @emkerrom (1955) u Buepsble peanusoBan ['puddunom
(1967). 3arem m3MepuTesb JIy4eBbIX CKOpocTeil Obl1 ycraHoBseH B cuekrporpade doxyca Kyms 5-um
reneckona (I'puddun u Tann, 1974). DTu paboThl OTKPHLIM HOBBIE STANBI KAK B ACTPOHOMUIECKOM
npubOPOCTPOEHNH, TAK M B aCTPOMU3NKE W 3BE3THONW ACTPOHOMWHW, MOSTOMY OCTAHOBUMCS HA HHUX
nonpobuee. JlOTIEPOBCKOE CMEIIEHNE W3MEPSETCS METOI0M ONTHUYECKON KpPOCC-KOPPEJISIUNT MeXK-
Jly 3BE3/IHBIM CIIEKTPOM ¥ MacKoO¥, pa3MmelneHHo# B (hpoKaabHOM miockocTu crekrporpada. Macka
YCTpPOEHA TaK, 9TO 3aJ€PKUBAET (POTOHBI, U3IydaeMble aTMOCdepoil 3Be3/1bl B KOHTHHYYME, U IPO-
mycKaeTr (pOTOHBI, TPUHAJJIEXKAIIME 00/1aCTH CEKTPAIBHBIX JruHIH. 1I300paskenne criekTpa CKAaHUPY-
€TCs BIIOJIb MAaCKW U OTIPENIEISIeTCs MOM0KEeHNe, TPU KOTOPOM JTOCTUTAETCS MUHUMYM TTPOTLYIIIEHHOTO
U3JIyICHUA. STOT MUHUMYM COOTBETCTBYET COBIIQJEHUIO TE€MHBIX CIIEKTPAJIBbHBIX JIMHUA C opo3pad-
HBIMU meaaMu Macku. CKaHUPOBAHME CIEKTPaA OCYIIECTBISETCS KoJebaHmeM MI0CKOMapasIIeTbHOM
IJTACTUHKH, YCTAHOBJIEHHOM 1oce tmiesu. JIs m3Mepenus JiydeBoit CKOpocTy 3Be346l mp = 14 ¢ T0Y-
HOCTBIO 1 KM/C TPeBOBAIOCH 3aTPATUTH BCErO 4 MUHYTHI BDEMEH! 5-M TeJIeCKOIa. XOPOIIO N3BECTHBI
MPEUMYIIECTBA KPOCC-KOPPEJISIIINOHHOIO METO/Ia: BBICOKAs IyBCTBUTEIBHOCTh, TOYHOCTb U TIPOIYK-
TUBHOCTH H3MepeHHﬁ. O‘{eBI/IIILH])I n HEJOCTATKU METOHa: OT'PAHNYEHUAd Ha CHEKTPAJIBHBIE KJIACCHI
3BE3/T U HEMPUMEHUMOCTh K 00bEKTaM C MEKYJSPHBIMU CIeKTpaMu. Kpome 3Toro, perucTpupyTCs
TOJIBKO 00O0DIIEHHBIE TTApaMeTPhl CIIEKTPa, a mH(OpMaIs 00 WHAWBUIYAJBHBIX JIMHUSX yTPadIu-
BaeTcsd. OCHOBHBIM HEJOCTATKOM KPOCC-KOPPEJAIMOHHON CUCTEMBI, YCTAaHOBJIEHHON B dokyce Kyms
5-M TeJIecKoIa, SIBJISIeTCS HEBO3MOXKHOCTh COOMPATH CBET C DOJIBIIIONO YIaCcTKa CIEKTPa, alepTypPHbIE
OTpaHWYEeHNs BO3HWKAJIM Ha dTame cOOpa CBeTa OT MACKU Ha, KaTo[ (POTOYMHOXKUTEJsI. DTOT HEIO-
CTaTOK OBLT yCTPaHEeH IpH pasdpaboTKe KPOCC-KOPPEJSIMOHHOTO M3MEPUTE sl JIYIEBBIX CKOPOCTEl,
B OCHOBY KOTODOrO OBLT TOJIOXKEH KaccerpeHoBckuii smesuie-ciiekrpomerp CORAVEL (Bapanu u
ap., 1979). O6parHas JuHelHas JUCIEPCUs IIETBFHOTO CrieKTporpada, Kak U JOTIEPOBCKUN CIBHT,
MPOTIOPIIMOHAJIBHE, JJINHE BOJIHBI, TIO9TOMY TaKOW M3MEpUTEh MOXKET PabOTaTh B IIUPOKOM CIIEK-
TPaJbHOM Juana3oHe. VHCTpyMEHTY TPHUCYIHA BCE CUCTEMATUYECKUe OIMMUOKW, TUIWYHbBIE JIsS JIU-
dPpaKImuMoOHHOro criekTpoMerpa. s apKux 3Be31 MHCTPYMEHTAIbHAsT OITUOKA HE 3aBUCUT OT 3BE3.I-
HO¥ BeqmumHbI U ocTostHHA Ha ypoBHe 120 M/c. Cnexkrporpadsr dokyca Kyms 6ompmmx Teseckomnos
obecrieumBam 60jiee BBICOKYIO TOYHOCTH, OMHAKO He cjemyer 3abwmiBarh, uro npubop CORAVEL
pa3paboTaH I KaCCErpeHOBCKOr0 (hOKYCa HEDOIBININX TEeIeCKOmoB. JIjis cabblx 3BE31 TOYHOCTH
CORAVEL orpannuusaercs dhororasm mymom (6V = 400 m/c giua my = 15 va 1-m Teseckorne 3a 1
JaCc HAKOILIeHWsT curaasa). OrpaHudenve coO CTOPOHBI (DOTOHHBIX IIYMOB SIBJISIETCs (DYHIAMEHTAIb-
HBIM DPe3yJIbTaTOM, TOTA KAK HU3KAs TOYHOCTH SIPKUX OOBEKTOB SIBJISIETCH CJIEJICTBHEM KOHCTPYK-
TUBHBIX OCOOEHHOCTEH (HEeKEeCTKOCTH MEeXaHWYEeCKON KOHCTPYKIINH, OCOOEHHOCTeH TIMINpOBAHUS U
T. II.). DTU HEJOCTATKU BIOCIEJCTBAM ObLIM IPEOJOJIEHBI IIyTeM CO3JaHWs CTALMOHAPHOro (Hero-
JBUKHOTO) KODPEJISAIUOHHOTO CIEKTPOMETPA, COEJUHEHHOIO ONTHUYECKUM BOJOKHOM C (DOKATBHOM
MOBEPXHOCTHIO TeJIEeCKOma. MeTo | YCIEeIHO UCIOMh30BaJICa i W3yJYeHWs 3Be3IHOM KWHEMaTUKH,
JUHAMUKU CKOTJIEHWH, YaCTOTHI BCTPEYAEMOCTH CIEKTPAJIBLHO-IBOWHBIX W OTMpPee/eHnusT UX OpouT,
JIJIsT ©3MEPEHNsT CKOPOCTel OCEBOr0 BPAIIEHUS 3BE3/] MO3HUX CIEKTPAJIbHBIX THUIIOB.

HpI/IBe,ILeM OCHOBHBIE XaPaKTEPUCTUKU U3IMEPUTEIA JIYIEBBIX CKOpOCTefI 3BE€3/], IIO3JHUX CIICK-
TPaJbHBIX KJIACCOB, MIPEIHA3HAUYEHHOTO /i PAOOTHI B KACCEIPEHOBCKOM (hoKyce pedyieKTOPOB Cpel-
uero quamerpa (Tokosunun, 1987). Kak u B ciiyaae CORAVEL, ocaoBy npufopa cocTaB/isger 3mmeib-
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=Bl criekTporpad. dunamerp kommnMupoBarHoro mydka 60 MM, 45-rpagycHas Tpu3Ma 06ecIeanBaeT
KPOCC-uerepenio okoio 120 A /yMm B obstactu 500 HM, uro ayist smesie R2 ¢ mworHOCTHIO 75 IITp /MM
obecreunBaeT J0CTATOYHOE pasBemeHne mopsaakoB. CmekTp mpors:keHHoCThI0 0T 400 HM 10 600 HM,
B ¢dokaabHOM 1mIockocTu nMmeer pasmepsl 60 X 20 mm. Vcnonp30BaHue AOMOIHUTEIBHOTO U3/IAMbBIBA-
FOIIIETO 3epKaJjia 00eCIeInBaeT KOMIIAKTHOCTD, YKECTKOCTh U MIPOCTOTY T€PMOCTATUPOBAHUS CIEKTPO-
rpacda. ObparHas juHelHas mucrnepcus: Ha BojHe 440 HM cocTaBJisger 2A/ MM, 9TO COOTBETCTBYET
cvemennio 7.4 MM Ha 1KM/c, rHyTHe cnekTporpada sksuBaseHTHO omubke or 0.1 mo 0.6 km/c.
BxonHo# IeNbi0 CIYKAT CTEKASHHAS TIacTHHKA, ToamuaoM 100 MKM ¢ TONIMPOBAHHBIMUA TOPIAMU.
Brarogapsi MHOMOKPATHBIM OTParXEHUsIM B IJIACTUHKE BBIXOJHON TOPEI] OCBEIEH PaBHOMEPHO, I10-
9TOMY TIOTPEIIHOCTU TUAUPOBAHUS U (POKYCUPOBKU TEJECKOIa, He BIUSIOT Ha TOYHOCTH U3MEPEHUH.
3a IIeIbI0 HAXOIUTCS KAYAIOMAsCs IJIACTHHKA TOJIIUHON 3 MM, MOYJIUPYIOAsi IIOJIOXKEHUE CIIEK-
Tpa ¢ gactoroit 10 I'm m aMmanTy 01, paBHOM MOMYIIUPUHE allapaTHOTO KOHTYpa. MOogyIupyromast
MJIACTUHKA TTEPEKPBIBAET y3KUH IUAa30H JIyYeBbIX CKOPOCTEH, MO3TOMY TTPUOOD CHAOYKEH JOTOJIHU-
TeJIbHBIM YCTPOUCTBOM CJIBUTA, JINHUI, BOCIIPON3BOMMOCTE YCTAHOBKY KOTOPOro Jryuire 4eM 0.2 Km/c.
CriekTp 3BE31BI CTPOUTCA IO MAaCKe, MPOPE3U KOTOPOH COOTBETCTBYIOT A0COPOIIMOHHBIM JIMHUSIM.
[Ipu cMmereHnn CIIEKTPa, IO MACKe U3MEPSIETCS yMEHbBIIEHNe TPOITYIIEHHOTO TOTOKA TIPY COBMAeHUN
CHEKTPAJIBHBIX JUHUN ¢ npope3siMu. OT TOLYMIUPUHBI U KOHTPACTA TOr0 mpoduis “06obIeHHoin”
CHIEKTPAJBHONW JIMHUM, T. €. KPOCC-KOPPENANUOHHON (DYHKIUU CIEKTpa 3Be3Ibl U MaCKW, 3aBUCHT
TOYHOCTH M3MepeHus ckopoctu. Ilpm mmpuuax Bxomuoi menn u npopeseit mo 100 MKM mig corHed-
HOTO CITeKTpa TojIHast mmpuHa npoduis no yposaio 0.5 (FWHM) cocrasnisier 16.4 kM /c, a KoHTpacT
pasen 22%. [list mpenesibHO C1abbIX 3Be3] Mpeodia a0y HCTOYHAKOM [IIyMa, SBJISIFOTCS (DIYKTY-
anuu TeMHOBOTO ToKa @Y, 1 B 3TOM CiIydae Iejlh U MPOPe3n MACKU JOJKHBI ObITh B 1.4 paza mupe
JINHW B CIIEKTPE 3BE31IbI, B TO BpeMs KaK JJIs SpKUX 3Be3J] IeIb U MPOPE3N TOKHBI OBITH yiKe,
yeM IMUPWHA, 3BE3AHBIX JuHuil. CBET, TPONYIIEHHbBIH MaCKOW, COOMPAeTCs: KOHIEHCOPHOU JIMH30M Ha,
doToKaTO HOTOYMHOKUTENSI, PAOOTAIIIET0 B pexXuMme cuera (pOoTOHOB. /1 MCKIIOUEHUS ITyMOB,
CBSI3aHHBIX C MEPIAHUEM U JPOXKAHMEM N300PaXKEHWS HA, [IEJIU, TP (DOTOIIEKTPUIECKOM U3MEPEHUN
JIVIEBBIX CKOPOCTEH CIEKTP OBICTPO W MHOTOKPATHO CMEIAI0T OTHOCUTETHFHO MACKU Ha HEOOJIBIIYIO
BEJINYMHY ¥ HAKAIINBAIOT KOPPEJISIUOHHBIN npoduss B mudposoit namsaru. IIpegesbHas TOYHOCTD
Bcero npubopa cocrasiseT 50 M/c, CMeleHre HyJis B TedeHne HoUn He npeBbimaio 1 km/c. [Ipusegem
XapaKTEepHYI TOYHOCTh M3MEPEHUS JIYIEBBIX CKOPOCTei Ha mpubopax manuoro kaacca: CORAVEL
— ma 1-m resmeckorre EFOO, 3a 1 wac, mynsrumenognoit Y, 3Be3ga Tuna ApKTypa, ONTAMAILHAS
Macka, s my = 10 omubka cocrasisier 6V = 50m/c (Bapaun u ap., 1979).

3.2.3 Pe30oHaHCHBIE CIEKTPOMETPHI

MeromoMm, CBOOOIHBIM OT MHCTPYMEHTAJIBHBIX 3 ()EKTOB, TPUCYIUX AudPAKIMOHHBIM CIEKTPOrpa-
dam, sBISIETCS WCIIOIB30BAHME sTU€EK, 3AlOJHEHHBIX napaMu mestounbx Merawios (Mcaak, 1961;
Pommu, 1965; ®occa u Poguu, 1971). Harpuesas siueiika (Iper u ap., 1976) moMerena B MarHuTHOE
oJie, YTO B KOMOWHAIMYM C YCTAHOBJIEHHBIM TIEPE] T9eUKON JIMHEHHBIM TOJsIPONIOM 0DecrieamBaeT
TIOTVIOIIEHNE B Y3KUX CHEKTPAJBHBIX OKHAX, COOTBETCTBYIOIINX TTOJIOKEHUSIM 3€€MaHOBCKUX KOMIIO-
HEHT PE30HAHCHOW JIMHUY HATPpuUs. Beandnaa MarHuTHOTO 10/ TOA00PaHa TAKOM, ITOOBI TOJI0KEHUS
CIIEKTPAJIFHBIX OKOH OBLIN PACIIOIOXKEHBI HA YIACTKAX MAKCAMAJIBHOW KPYTU3HBI KPHLIHEB TTPOQUIIT
JINHUY HATPUs, HOpMUpyIoIieiics B 3Be34HON aTMocdepe, a IMUPWHA CIIEKTPAIbHBIX OKOH OIpejie-
Jigercd Temreparypoit aueiiku. V3gyderue B paiione PE30HAHCHOM JIMHUW HATPUSA BBIIEISIETCS HA
BX07le Ipubopa y3kum (4 A) nHTepdEPEHITNOHHBIM (huaIbTpoM. JIBa POTOYMHOKUTEIS, CHAOKEHHBIE
aHAJIM3aTOPAMU KPYTOBOU MOJISPU3AINT, PETUCTPUPYIOT KOMIIOHEHTHI PE30HAHCHOTO PACCESTHUS, WH-
TEHCUBHOCTH KOTOPBLIX MPOMOPIMOHAIbHA MTOTOKAM, MOTAJAIONNUM B T9efiKy B KPBLIbIX JUHUA. B
apyroit cxeme (Bpykc u ap., 1978) ucnonb3yercs ogua (DOTOYMHOKUTEb, & MOJIAPUBALIN IEPEKJIIO-
YAIOTCS JIEKTPOONTHIECKUM MOJYJIITOPOM. 37eCh OCHOBHBIM MCTOYHUKOM OIIMOOK (C aMIInTyI0i
10 1M/c) gaBisioch W3MEHeHne yriia BXOAA B MOJIYJATOD, T. €. omubku rugupoBanusd. OCHOBHBIM
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IPENMYIIECTBOM CIIEKTPOMETPA SIBJISIETCS BBICOKAsI CBETOCWIA, (MIPUOODP He MMeeT IeJn), OCHOBHBIM
HEeJOCTATKOM — paboTa Mo OJHON JUHWH. [[pUHIIMTTHAIBHO BayKHBIM 00CTOSITEIHLCTBOM SBJISIETCS CTar
OMJILHOCTD IKAJIBI JJIAH BOJIH, UTO IIO3BOJISIET HU3MEPSTH abCOIOTHYIO JIYYEBYIO CKOPOCTH. IDTUM
METOJIOM OOHApPYXKEHBI U UCCIeN0BaHbl H-MuHyTHBIe ocipuiganuu Cosnna. Oba pe30HAHCHBIX CIIEK-
TPOMETpa IIOKA3aIK OOJIBIIMYI0 IYBCTBUTEILHOCTE K IIOJOXKEHNIO n300parkernss COJIHITA W a3WMYyTY.
Jpyroe mpenMyIecTBO MeToga B TOM, UTO PE30HAHCHBIE STIEHKU SIBJISIIOTCS HYJIEBBIMU pPerepamu,
T. K. CPDABHUBAIOTCS CBOWCTBA OJHUX ¥ Tex ke aroMoB (B armocdepe Cosnna u B mpubope). s
U3yYeHUs KOIeOaHu JIyIeBOil CKOPOCTU CHCTEMa, TOJIXKHA OBITh OTKAJIUOPOBaHA TI0 BCEM W3BECTHBIM
JIBUKEHUSIM, B OCHOBHOM JIBVXKEHUSIM 3€MJI. B 5TOM CMBIC/IE TIPOLIEypa TaKasi »Ke, 9TO U IPU Ha-
O/IIOIEHUSIX C MArHUTOrpadOM: B TE€UEHNE KAXKIOI0 JTHA HAOIIOMeHI! He0OX0uMO U3MEPSITh JHEBHON
TPEHJ] CKOPOCTH ¥ yIauIaTh ero. OcraBiunecs KoebaHus CKOPOCTH SIBJISIIOTCH COJHEYHBIME, IeJIHO-
CECMUIECKOTO IIPONCXOXKICHUSI. DT TEXHUKA ObLIa MCIIOIL30BAHA /I HAOJJIIOMEHUH ApKUX 3BE3I.
®occa n zap. (1984) ncnosnb3oBann HATPHEBYIO A49eliKy B abcopbumoHHOM BapuanTe (e KBAHTOBas
95 HEKTUBHOCTD BBIIIE, YeM B CJIydae PE30HAHCHOM sueiiku). B Teuenme nByx HOUEH HaKOIJIEHWS
curnasa Ha 3.6-M Teseckone 6bLm 06HApYXKeHbI Kosebanus (p-monsl) y a llenraspa (my = —0.1).
HemocraTox MeToma cocTouT B paboTe IO OJHONM JIMHUH, IpudeM BOIM3n abcopOIMOHHOTO sapa, Tae
TTOTOK MUHUMAJIbHBIN.

3.2.4 TIlonapu3aiMOHHBINA CIIEKTPOMET]P

CrexkTphl, PErUCTPUpPYEMbI€ B BUJE 3aBUCUMOCTHU AMILIUTYIA—/JINHA, BOJHBI, JTOCTATOUYHO CJIOXKHO
OTKaTMOPOBATH IO JIMHE BOJHBI. KjaccuyeckKuM CrocobOM sIBJISIETCS UCIIOIBb30BAHUE JUCIIEPCAOH-
HO# KpWBOl, TOCTPOEHHOM IO CIEKTPY CPaBHEHWS. DTO O3HAUAET, YTO KAJMOPOBKA HAOJIIOLAEMOTO
CIIEKTPA BBITIOJIHACTCA IO OTAE/IBHBIM TOYKaM 3TOT'0 CIIEKTPa, COOTBETCTBYIOIUM TTOJIO2KEHNIO JIMHUT
cektpa cpaBHenusi. CepkoBcku (1972) mpeyiozKui MeTof, B KOTOPOM KAJTMOPOBKA JJIMHBI BOJIHBI
OCYIIECTBJISIETCS JJIs1 KaxXK10% TouKm crekTpa. CyTh METOJa COCTOMUT B TOM, UTO W3JIydIeHUE 3BE3IHI
WCKYCCTBEHHO TONSPU3YETCs TaKUM 006pa30M, UTO IJIOCKOCTH JIUHEHHON MO PU3AIIAY BPAIAETCS C
U3MEHEHUEM JIJIMHBI BOJIHBI. MHOI‘OSJIeMeHTHI:IfI OIPpUEMHHUK U3MEPAET HE TOJIBKO YUC/IO OTCYHETOB B
KaXXIOM KaHaJje, HO U yroJ moaspuzaimu. Cxema Toasapu3allnOHHOTO CIIEKTPOMETPA COAEPXKUT TO-
JIIPU3ATOP, IMIHPOKOYTOJBHBIN (ha30BBI JIEMEHT, 00eCIeuYnBaOIUi CABUr (Ba3bl MEXKIY IIyIKAMHU
C OPTOTOHAJIHHON TIOMSIPU3aIyell, JeTBEPTHBOTHOBYIO TJIACTHHKY, TMPEBPAIIAIONIY0 JLIANTHICCKN
TIOJIIPUBOBAHHBIN CBET B JIMHEWHO MTOJIIPU30BAHHBIN, W BPAIAOIIYIOCI TOIYBOJHOBYIO ILIACTUHKY.
Cucrema npusm Bojuiacrona v JIMH3 CTPOUT Ha BXOIHOM 11e/u criekTporpada JiBa n300parKeHust 3Be3-
b1, Kaxp1il 2;1eMeHT CBETONPUEMHUKA, B CIEKTPOTpade 0CBelaeTcst Mo CUHYCOUTAIBHOMY 3aKOHY
C 9aCTOTOM, BYETBEPO MPEBBIMIAIOIIEH YaCTOTY BPAIEHWS [TOJIYBOJHOBOM TJIACTUHKA. DJIEKTPOHUKA
u3MepsieT MHTEHCUBHOCTh CUTHAJA U (DA3y MOLYJISINT, TIOCTEIHSAST 00PATHO TPOMOPIINOHAIbHA, JTUHE
BOJIHBI. HepI/IO,ILI/I‘IHOCTI) TIOBTOPEHUA yTIJla IMOJAPU3alui C USMEHECHUEM JJIMHBI BOJIHBI OIIDEAC/IACTCA
Pa3HOCTHIO TTOKA3aTes el MpeIoMIeHrsT OOBIKHOBEHHOTO U HEOOBIKHOBEHHOTO JIyUeil U TOIIIUHON (a-
30BOr0 3jieMeHTa. Pa3HOCTh moKa3aTesiell 4yBCTBUTE/IbHA K TEMIIEPATYPE KPUCTAJLIA, TIOITOMY KpU-
crast TepmocrarupoBasics ¢ Tounoctbio 0.01° C. TounocTs kanmmubpoBKY JiydeBoit ckopoctu (1 kMm/c)
OTIPENIEISIETCS U TOYHOCTHI) M3TOTOBJIEHUS TIJIOCKOCTEH KpucTayia. BakHO OTMETUTH, UTO TPeIo-
JKEHHBIN MeTos 00JiajaerT BBICOKON MIMPOKOIIEJLHOCTHIO (IPU Pa3peleHun siesiie-crekrporpada
0.15 A, cekTpasbHas 4HCTOTA, OIpeelseMas TapaMeTpaMu (ha30BOro IEMEeHTa, He JOKHA ObITh
xyxe 1 A). Ha 2-m Teseckorie 3a 4 MUHYTHI HAKOILJIEHUSI CUT'HAJIA OT 3Be3/16l My = 10 obecrieunBasiach
TOYHOCTH W3MEPEHUsI JIydeBoil ckopocTu 1 kM/c.

3.2.5 OnTOBOJIOKOHHBbIE MHOTOKAHAJIBHBbIE CIEKTPOTPadbI

HenTpanbHBIM TUK anmapaTHONl (QYHKIWEU CIeKTporpada MOXKHO PACCMATPUBATHL KAK CBEPTKY MO-
HOXPOMATHIECKOT0 N300paKeHNs PABHOMEDHO OCBEIEHHOM IIeJI U yIVIOBOTO PACIIPEIeIeHUs MOHO-
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XPOMATUIECKONH WHTEHCUBHOCTH B TOM UacTu TypOyJEHTHOTO JUCKA 3BE3MIbI, KOTOPAs ITPOEIUPYETCS
Ha 11esb. [losTomy noBbimenre TPebOBAHU K TOYHOCTH OIIPEEIEHNUS JIYI€BBIX CKOPOCTEl OrpaHude-
HO TIPUHIUATHAATHHBIM TTPEIEJIOM, CBOWCTBEHHBIM JJisT JU(PPAKITMOHHBIX CIEKTPOTrpad 0B, Ha BXOTHOMN
e KOTOPBIX OITHKA TEJECKONa CTPOUT M300parkeHwe 3Be3bl. Bo-mepBhiX, m3-3a aTMochepHOit
JUCTIEPCUY TIOJIOXKEHUS IIEHTPOB TSIXKECTH MOHOXPOMATHUYECKUX M300PAKEHMI IEIN PA3INIAIOTCS.
BO—BTOpBIX, XapPaKTEP 3allOJTHEHUA KOJIJIMMATOPa MOXKET U3MEHATHCA TIPU PA3HBIX OPUEHTAIUAX Te-
Jeckoma (9ror 3dhderT cuapbHO BhIpaXkeH st (okyca Kyud u ciabee — st dpokycos Hacmura u
Kaccerpena). OTcrofa ciefoBal BBIBOJ, UTO PENepPhl ¢ TOYHO W3BECTHBIMU JJIMHAMY BOJIH JIOJIKHBI
BII€YATHIBATHCA B CIEKTD 3BE€31Abl HEIPEPHIBHO B IIPOLECCE MOJIYyYIE€HUA CHEKTPOI'DAMMBI. C 3TOM me-
JIBIO MCIIOIB30BAJIUCH JTO0 JIuHUN Testypruaeckoro crnekrpa (I'puddun u I'puddun, 1973a,6), mbo
criekTphl, (hopMmupyommecs B abcopounonubix sdeiikax ¢ mapamu HF (Ksmnbemt u Yokep, 1979),
wi Jo (Mapcu u Bariep, 1992). Oxmako mociegnuii mpueM 3aTpyIHSIET WCIOJB30BAHKUE CIEKTPA
JUTst n3MepeHusi mHTeHcuBHOCTEH JsimHmit. Ecim meprast mpobiema MoXeT ObITH TOYTH TIOJIHOCTHIO
pEeIlleHa, YCTAHOBKOW KOMIIEHCATOPa aTMOCKEPHON MWCIEPCUH, TO KapAWHAJIHLHOE DPEIIEeHUEe BTOPOii
BO3MOYXKHO TOJIBKO B TOM CJIydYae, eCjd Ha BXOJ ClekTporpada MOoZaeTcs MOTOK C MOCTOSHHOW yr-
JIOBOY amepTypoii, He 3aBUCAIIEH OT KauecTBa M300PaKEHWs W TOTHOCTH COMPOBOXKIEHUS OOBEKTA.
OHTOBOJIOKOHHoe CcOo4YeTaHue TEJIECKOIla " CHeKTpOI‘paCba ABJIAETCA BaKHBIM TEXHOJIOTMYECKUM MO-
MEHTOM, OTIPENEIIONUM 00UK OONBITMHCTBA COBPEMEHHBIX AUMPPAKITMOHHBIX CIEKTPOrpadOB BbI-
COKOro paspemenns. K mpemMyiecTBaM MeTOAa OTHECeM: a) (PUKCHPOBAHHBIE KOODAWHATHI BXOZA
B crekTporpad Kak B TeYEHWe OJHON SKCIIO3WINM, TaK W MEXKJY SKCIO3WIMSIMU, BKJIOYAsi W Ka-
JubOPOBKY; 6) BO3MOXKHOCTH Pa3MEIEHUs CIEKTporpada B XOPOIIO CTabUIN3UPOBAHHBIX YCIOBUSIX;
B) BO3MOXKHOCTH O0ECIIEYUTH 3allOJHEHUE ANepPTypPhl CreKTporpada, He 3aBUCSIINEE OT KOODAWHAT
M3y9aeMOro 00beKTa; T') PACIIUPEHHAs. BO3MOXKHOCTE CO3/aHUsI MHOTOMOJIOBBIX CXeM Ha MHOTOIPO-
rpamMmMHOM Tesieckore. B cepemuue 80-x 6puta chopMysMpoBaHa W HAYAJIA PEAJTUIOBBIBATHCI M€
CIEKTPOCKOITMYECKOTO MOHUTOPWHTA W30PAHHBIX 3BE3]] Ha, TEJECKOMAX, PACIPEIEJEHHBIX IO JOJT0TE
(Multi-Site Continuous Spectroscopy — MUSICOS). IlouaTro, uTo Takme HAOJIIOAEHNS CIE0BAIO0
BBITIOJIHATE Ha, MpUOOpax, 0bIaJaomux OMM3KUMY WA WAEHTHIHBIMEU xapakTepuctukamu. C 3Toit
[EJTBIO OBLIN BBITIOJTHEHBI pabOTHI IO CO3MAHUI0 HEJTOPOTUX U YAOOHBIX B TPAHCIIOPTUPOBKE CIIEKTPO-
rpados. [Tepsbim Takum npubopom 6b11 ciekrporpad ISIS (Penenbok u 'vepun, 1988). Cuexrpo-
rpad moctpoer mo cxeme Uepuu-TepHepa, OCHAIEH AByMsI CMEHHBIMHU DEIIETKAMU, Ha HEM MOXKHO
OBbLJIO WCIIOJIB30BATH pe3aTe/ih U300pakeHns: (BXOAHON TODPEI] ONTOBOJIOKOHHOTO JKI'yTa KPYIVIBIi, a
Ha, BBIXOJE OT/IEJIbHBIE BOJIOKHA BBICTPOEHBI B “miess”). OJHUM U3 MPENMYIIECTB ONTOBOJOKOHHOTO
cnekTporpada sBJIsIeTCS BO3MOXHOCTH UCIOJIB30BAHUST OCEBOTO 3E€PKAJBHOI0 KOJUIMMATOPA, OIMTOBO-
JIOKOHHBIH BXOJ] B KOTOPBI MPaKTUIECKU HE BUHBETUPYET KOJIMMUPOBaHHBIM my4uoK. CrekTporpad
U ero MOAU(UKAIUY UCIOJH30BAIUCH IIPEUMYIIECTBEHHO Ha Tejeckomax 2-M kjacca (Kwraii, Ta-
Baiin, ®panmus). [lepBast KaMmaHus KOOPAWHUPOBAHHBIX HAOJONEHUi ObLia mpoBegeHa B 1989 r.
Crpareruss MUSICOS npemycmarpueajia pacmupeRne OJHOBPEMEHHO PETMCTPUPYEMOTO IMATTA30-
Ha, ¥ ObLT paspaboran Hemoporoil smeste-cuekrporpad (Boxpa u Bem, 1992). B coBokymHOCTH C
BOJIOKHOM TIpOITyCcKaHue criekrporpada cocraisio 0.17. IIpumenenre onTOBOJIOKOHHOTO COYETAHUS
TeJIeCKOTTa CO CIIeKTporpadoM mMeeT JBa, HeJocTaTKa. [1epBhiit — KOHYC CBETa Ha BBIXOE BOJOKHA, HE
WMeeT IEHTPAJTBHOTO TEMHOTO IMSITHA, BEI3BAHHOTO SKPAHUPOBAHUEM BTOPBIM 3€PKAJIOM TEJIECKOIA.
CrnemoBareibHO, TpUMEHEHVE JTI000# CxeMbl creKTporpada, UMEIedl MeHTPaIbHOe SKPAHIPOBa-
HUe, TPUBEJET K JOTOTHUTEILHBIM MOTEPSIM CBETA. BTOPBIM HEIOCTATKOM SBJISETCS HEIOJHOE ITe-
peMemmnBaHue anepTypsl — yIJIOBOE PachpenesieHrne WHTEHCUBHOCTH HA BBIXOJE MOXKET M3MEHATHCS
BCJIEJICTBYE MEPEMEHHOTO 3AIOJHEHUS alepTyphbl BOJIOKHA HA Bxoje. VIrHOpupOBaHHE 3TOr0 00CTO-
ATeJIBCTBA CEPHE3HO OIPAHUYNBACT TOYHOCTH OIPEIC/IEHUA TIOJIOXKEHN# JIMHUK B CIIEKTDE. K quc-
JIy TIOYTH TIPEOJIOJIEHHBIX TPYAHOCTEH OTHECeM TaKKe YIJIOBYIO JIETPAIAIAI0 AlepTyphbl (TeJecHbIi
YTOJI BBIXOJHOIO KOHYCA CBETa BCEIVIa IIPEBBINIAET yrojl Ha BXOJE B OITOBOJOKHO), T. €. IIPUMeHe-
HUEe OMTOBOJOKHA BCETIa YXYAIIAeT ‘THPOKOIEIbHOCTE  mpubopa. C yIeToM 5TuX 06CTOATETHCTB
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CO3IaBAJIOCH OONBITUHCTBO KOHCTPYKITUI OMTOBOJIOKOHHBIX 3lieuie-ciiekTporpados. B Tabi. 4 yka-
3aHbI OCHOBHBIE [TAPAMeTPhl OITOBOJIOKOHHBIX CIIEKTPOTrPadOB.

Tabsmna 4: OnroBosiokoHHBIE 1neste-ciiekTporpadsl. Juaverpsr Teneckona (D), komMuposas-
Horo myuka (d) u dokycHoe paccrosiHre KamepHOro obbekTuBa (F) ykazansr B MM

Ton D d F R Coekrporpad
1982 1930 160 1000  <35000 ISIS OHP
1987 750 80 300 20000 Heidelberg
1991 2000 100 400 35000 MUSICOS
1993 1930 100 300 42000 ELODIE
1994 1500 100 690 51000 AFOE

1995 5000 200 610 40000 Palomar
1996 2200 150 450 40600 FOCES
1998 1200 CORALIE
1999 1520 136 410 48000 FEROS
2001 3600 200 1660 <200000 SARG TNG
2002 3600 200 760 90000 HARPS

TprBemem mpuMep TOYHOCTH ONpPEAEJEHWS Jy9eBOi CKOPOCTM Ha ONTOBOJIOKOHHOW cmcTeme:
FEROS, nma 1.5-M Tesieckome B TedeHWe 2-X 9acOB, JUIS 3Be37q6l my = 12, TouHocts 0V = 21 M/c
coxpaHsiercsi B Tedenue nByx mecsues (Kaydep u mp., 1999).

3.2.6 H»acmurosckue crneKrporpadsl

[IpumeneHVEe OITOBOIOKOHHOM TEXHUKY HA KPYIHBIX TEJIECKOMAX 3aTPY/IHEHO 13-33 MIPOOJIEMBI COTJIa-
coBaHus 6osibIIOro MaciTaba m300parkeHus ¢ JIEMEHTOM pa3pelleHus cBeronpueMuuka. [losromy,
HECMOTpsI Ha IIPOIPECC ONTOBOJIOKOHHOM TEXHOJIOTUH, IIPOJIOIXKAETCS IIPOIECC OCHAINEHUS KPYIIHEeH-
MINX TEJIECKOIIOB CreKTporpadamu, pasMeniaeMbIMyU Ha TOABMXKHBIX TiaTdopmax ¢okyca Hacvura.

e Dmesuie-cunekrporpad 10-m resneckona (HIRES)

CrekTpa/ibHOE pa3pelleHne MPsMO TPOIOPIIMOHAIBLHO TPOU3BEICHUI0 TUAMETPA KOJIUMHUPO-
BAHHOTO ITy9YKa HA TAHTEHC yT/Ia OJIeCKa PEIeTKyd U 00PATHO MPOIOPIIMOHAIBHO TTPOU3BEIEHUTO
JMaMerpa 3epPKaJia TeJIECKONa Ha YIVIOBYIO mupuHy Imean cruektporpada. Ilosromy mis co-
XPaHEHUd yIJIOBOU MUPHUHBI IIEJIN U CIEKTPAJIBHOTO PA3PEIICHN IIPU IIEPEX0e Ha TEIECKOIbI
CPeJIHUX ¥ OOJIBINNX AUAMETPOB, HEOOXOIUMO YBEIMINBATE KaK yrou Oyecka (T. €. IPUMEHSTh
SIHeJUIe), TaK 1 YBEJINIUBATH JUAMETD KOJIJIMMUPOBAHHOTO IIYy9Ka. O,ILHOBpeMeHHOQ yBe/In4I€eHUE
9TUX [APAaMETPOB IPUBOAUT K OOJIBIINON JI/IMHE HAPE3AHHOM YacTu JudPaKIMOHHON peleTKy,
BBIXOAAIIEH 33 TEXHOJIOTMYIECKNE OTPAHUIEHNS COBPEMEHHBIX TeJUTeIbHBIX MamuH. [losTomy
KPYyTHOTA0APUTHRIE SIMEJIIe KOMIOHYIOTCI W3 MO3aWKW, KaXKIbI SJIEMEHT KOTOPOW SBJISET-
Cs1 3IIeJIJIe-PENIEeTKON C MPEIeIbHBIMIA TEXHOJIOIMYECKUME Pa3MepaMu. JIieJjuie-Ciekrporpad
HIRES 10-merposoro teneckona Keck nmeer pekopaHbIil guamMeTp KOTMMUPOBAHHOTO ITYIKA
(300 MM), UTO TIPUBESIO K HEOOXOIMMOCTH WCIIOIB30BAHNS MO3aMYHON Iesie ¢ JJIMHOM Hape-
3anHO yacTu 1220 MM (MO3auKa U3 TPeX peleTok ¢ pa3mepoM HapesanHoit dactu 305 X 406 mm
Kak1ast). Yrou 6srecka 69°, qmcio mrpuxoB — 52.7 mrp/MM. Mo3andHast pelneTka CKpeIeHHoi
muctepcuu ¢ 3¢ dexruroit amunoi 610 MM cocTouT U3 AByX yacredi (¢ pazMepoM Hape3aHHOMH
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gactu 305 X 406 MM Kaxkmas). [Ipubop cMoHTHpOBaH Ha MIaT(OpPMe HICMUTOBCKOTO (DOKY-
ca rejeckorna. [lpenmeneBasi 4acTh COMEPKUT KOMIIEHCATOD BPAIEHWS TI0JIsi, KOMIIEHCATOP
aTMOC(EPHON IUCTIEPCUY, CUCTEMBI MOJCMOTPA MO/ W aBTOMATHIECKONH KOPPEKIUU TOJI0MXKe-
HUsT 00bEKTa, CUCTEMY KaJUOPOBKU CIileKTpa, abcopbimonnyio ioanyio sdeiiky. [locie tenn
YCTaHABIMBAIOTCS (PUTHTPHI, HEOOXOUMBIE 7T PA3/IeICHNS TOPSIKOB PEIIeTKN CKPEIEeHHON
muctiepcrn. Koyummarop (1:13.7) comep:kuT nBa CMEHHBIX C(DEPUUECKNX 3ePKaja, NMEIOIIX
BBICOKO3(D(EKTUBHBIE TOKPHITHS, ONTUMU3UPOBAHHBIE 71 Pab0oThI B quana3zoHax 340-3000 am
u 300—450 um. Imnamerp KomMMuUpPOBaHHOTO Tydka 300 MM, amepTypa KOJIMMATOPOB IPEIy-
CMaTpUBaeT UCIOJIb30BaHME pe3areseil n3obpakenusi. KOHCTPYKIWS KaMepbl C BHYTPEHHUM
dbokycom (1:1) mpexycmarpusaer pabory ot 300 HM — YP-rpanuisl 0OKHa aTMOChEPHOit mpo-
spaunocru (reseckon Keck ycranossen na soicore 4200 M, rue noriomenue B 6yuskom YD-
muanazone HeBesmko) — 10 2000 HMm. ITlecTh ONTHYECKMX MTOBEPXHOCTEH 3/IEMEHTOB KaMephl
cepraeckme u cempMas — TUIOcKasi. CBETOTPUEMHUKOM “IIEPBOTO CBETA CIIYKMJIA MATPHIA
II3C 2048 x 2048 smemenToB, pasmep nukceas 24 X 24 mMm. MomyJb, COmEpXKalnuii CBETO-
NIPAEMHUK, PACIOJIOKEH MPEAMYIIECTBEHHO B IIEHTPAJIBHOM MATHE KOLIMMHUPOBAHHOIO ITyYKa,
00Pa30BAHHOTO TEHBIO BTOPUYHOTO 3€pKaJja Tejaeckoma. Takas cxeMa MCKIIYaeT yBeJIHndeHue
dopmara cBeronpuemuunka. Onruka cnekrporpada mossosser gocruyb R = 100000. djst npe-
NU3UOHHBIX U3MEPEHUH JIyYeBhIX CKOPOCTell crekTporpad OcHaleH abCcopOIMOHHON HoaHOM
staeiikoit. CTOMMOCTE sapa mpubopa, T. €. B BAPUAHTE, MO3BOJISIOIIEM BBHITIOJHUTEH TEPBLIE Ha-
butonennst, onernBasiack B 3.1mur. USD (®orr, 1992). C HeGONbIIMMI M3MEHEHUSIMI CXEMa
HIRES nosropena mpu paspaborke cruekrporpada HDS 8-m reneckona Subaru (Horyun u ap.,
2002).

Dmesuie—cnekrporpad 6-m Tesieckona (HIC)

6-merpossrit Teseckonrt BTA (Moanaucuanu, 1970), Bcrynusmmuii B ctpoit B 1975 roxy, sBisiics
CaMBIM KPYITHBIM ONTHYECKUM TeJIECKOIIOM IjIaHeThl /o0 Hadasa 90-x, Korjga Hadas paboTaTh
10-metpossrit Teeckon Keck-1. BTA gaBaserca mepBoii albTa3uMyTaJbHON CUCTEMOM, Ha KO-
TOPOit 0TpPabaThIBAINCh HOBBIE TEXHUYECKWE PEIIEHWS, MTOJOKEHHBIE B OCHOBY OOJIBITMHCTBA
KOHCTPYKIINY COBPEMEHHBIX KPYIHBIX TEJEeCKOIOB, CO3MaHHBIX 3a mociaequue 20 jer. He wmc-
KJIIOYEHUE COCTABJISAIT U crekTporpadsl, pasmemennabie B Tpex (dokycax BTA (8 riasmom
doxkyce 1:4 u qBYx H3cMuUTOBCKEX, 1:30). CiekTporpadbl mepBoro MOKOJIEHNs, OPUEHTUPOBAH-
HbIE Ha NPSIMYI0 (POTOrpadUUIecKyio PEerucTpaluio uin Ha (HOTOrpahuIecKyio PerucTpaIiuo
yepe3 JOII, Obn paspaboTaHbl IPEMMYIIECTBEHHO Ha dTame co3manusg BTA B mHcTHTYyTax
¥ Ha, TPEAIPUATUSIX OTEUYECTBEHHON ONMTUYECKOil mpombiiuieHHoCTH. CrekTporpadsl BTOPOro
TTOKOJIEHUsI, OPUEHTUPOBAHHBIE HA, IPUMEHEHNE TEJE€BU3NOHHBIX CUCTEM cueTa (pOTOHOB, CO3/1a-
Basnch yxe cutamu CAO AH CCCP (Adanacwes, 1990; Kimoukosa u ITamnayk, 1991; Kimou-
KOBa u Ap., 1991). Cuekrporpadn! TPETHETO MOKOJIEHUS, K YUCTYy KOTOPBIX oTHOCHTCS 1 HIC,
rakxke co3ganbl B CAO PAH. OcHOBHBIE 3/1eMEHTHI KOHCTPYKIHI (AndpaKIMOHHBIE PEIIeTKY
U Jpyrue KpynHOTabapUTHbBIE ONTUIECKUE JIETAJU) U3TOTOBJIEHBI OTEYECTBEHHON TPOMBIIILIEH-
HOCThIO. Herwipe crnektporpada dokycos Hacmura (I[Tamuyk u ap., 20026) pasmeriens! cra-
[IMOHAPHO HA TEJIECKOTEe, TAKUM 00pa30M, WX TPeJIBAPUTE/BHAST TIOATOTOBKA K HAOJIIOAEHUSIM
obsreruena. CO0OpKa 1 HAJIAIKA CIEKTPOrpadOB OCYIIECTBIIANIACH HEIIOCPEICTBEHHO Ha, TEJIECKO-
e, 6e3 HapyIeHus pacnucanuit HabJIIomeHmi.

Hscmurosckwuii simeste-ciekrporpad (HIC) sBasgeTcs 0CHOBHBIM CIEKTPAIbHBIM TPUOGOPOM
BTA, opreHTUpOBaHHBIM Ha WCCIEIOBAHUS 3BE3] W 3BE37000PAa3HBIX OOBEKTOB C BEJIUYUHON
crieKTpaiabHOTo paszpernenust 10 R = 80000. IIpemmmenesbie ycrpoiicTBa (MOACMOTD OIS, Ka-
HAJI CIEKTPOB CPABHEHWs, y3eJ aHAIM3aTOPa JWHEHWHOH m kpyrosoit nomspuzanvu (Haiime-
HOB, 2003), y3en homuoit sueitku ([Tanuyk u np., 1998), y3en sramona Pabpu-Ilepo, pasme-
JIATEJIA CIIEKTPA, MOACMOTD INEJN) — SBJIAIOTCS ODIUMHU [T TPEeX CIeKTporpados, pasme-
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menabIX B ¢dokyce Hacmur-2: O3CII (IMTamuyxk, 2001), HIC (ITaruyk u ap., 1999a), PBICh
(Maruayk u ap., 19996). [enesas yacrs smese-cuekrporpada HIC asisiercss obwieit u st
smmese-cuektpomerpa PBICh. Tlocte 1mieneBoit 9acTu CBET MOCTEIOBATENBHO TPOXOIUT TPEX-
3epKaJIbHBIH KOJIMATOp (2 IJIOCKUX JIOMAOIIUX 3epKaja u napabora, F = 7200 mm), smesre,
OJTHYy W3 CMEHHBIX DEIETOK CKPEIIEHHON IUCIepChuH, 3epKaJbHO-IuH30ByI0 Kamepy Illmuar-
Kaccerper-Mozxke. Mozanunag smeste (6 = 63°5, 37.5 mrp/mMM, pasmep 3alITpUXOBAHHON
gactu 600 X 300 MM ), OpreHTHPOBAHA, B aBTOKO/LIAMAIWA: o = 3 = B, v > 0. XpoHomorunyecku
9TO BTOpasi MO3aWyHas JIIeJIe B MUPOBOil acTpoHoMuueckoii mpaktuke (mocie HIRES). Tua-
MeTP KOJJIMMUPOBAHHOTO IIydKa pased 240 MM, CBETOBOI JuaMeTp KOPPEKIIMOHHOM ILIACTHHBI
[MImunra cocraBaser 305 MM, dpokycroe paccrosane kamepsl 600 mm. CuexkTporpad HIC skc-
mryarupyercsa Ha BTA ¢ aasapsa 1998 roga, a ¢ 2001 roma Ha Hem ycranoseHa marpura [13C
2048 x 2048 snemenToB. HabromaoTcs pa3HoobpasHble 00bEKTHI, BILIOTh 0 SIPKUX KBA3apOB
(15-16 3B.BeJ1.) ¢ BemuMHOM criekTpaabHOro paspemenus R = 60000 — 80000.

e Duresuie—cnekrporpad 8-m reseckona (UVES)

Haubosee sadpdextuBHBIM criekTporpadom Boicokoro paspemtenus ssisgercs UVES (dekkep u
ap., 1992), scrynusmuii B pabory Ha 8-m reseckone B 2000 roxy. IIpubop siBisiercst Borio-
IEHUEM Psifia TPOTPECCUBHBIX HUeH, MPOIIEANINX MPOBEPKY Ha mpoobpase — 3¢ dekTuBHOM
muaoromoznoBom uacTpyMenTe (EMMI), koropsim B 80-e 61 ocHamen 3.6-m Tesreckonmr NTT.
Kax w EMMI, UVES cocront u3 nByx Berseit, “cuneit” n “kpacHoit”, uTo mo3Boamao obecre-
quTh BBICOKOE npomyckanue (6osee 25%) kaxmoii u3 Berseii. [Iponyckanue JIMH30BBIX KaMep
cocrasysier 90%. Cnekrporpad ocHauen mozanguoit smejte (R4), npu usrorossienun KOTopoi
WCIIOB30BAIACh HOBasl TEXHOJOTHUS PEIINKAINYA Ha MOHOJUTHYI OCHOBY. TOYHOCTH OTHOCH-
TeJILHOW FOCTUPOBKM JIBYX PEIJIMK ODECIIeYMBAET TEOPETUYECKOE Pa3PEIIeHne 3IIE/LIe OKOJIO
800000. Pabouee cmekrpasibroe pasperterne UVES pasao 100000. @opmar marpuil B obenx
BeTBsax coctanjsierT 2048 x 4096 15-MukpoHHBIX 3yieMeHToB. O6beM TPy103aTpaT HA CO3/AHUE

UVES cocrasua 40 uemoBeKo-/€T, CTOUMOCTD TTPOEKTa 6.7 MJIH. MapOK.

3.3 Omnpegenenne JIy4eBbIX CKOPOCTEN 110 3IIEJIjIe-CIIeKTPaM

C BHeIpeHmMeM B CIIEKTPOCKOMNYEeCcKyto mpakTuky marpuil [13C TexHnKa M3MEpeHwsT JIyIeBBIX CKO-
pocTeil mperepriesia 3HAYUTEIbHBIE U3MEHEHUs. BO-IIepBhIX, B IEJ0M YIILIA CO CIE€HBI OHOKAHAb-
weie crekTpoMerphl Tuna CORAVEL. Bo-BTOphIX, m3MepeHus BHITIOIHAIOTCA UCKIIOYATETHFHO Ha
siesute—crekrporpadax. B-rperbux, ciekrporpadbl TIECKOIIOB CPeJIHUX IUaMeTPOB (10 2 M BKJIIO-
YUTEIHHO) CTajIM ONTOBOJOKOHHBIME. B-duerBepThIX, /i 60jIee KPYIHBIX TEIECKOIOB pPa3paboTaHbl
s1IeJIe-CrieKTporpadbl BeICOKOTo paspertenust ¢ marputiamu [13C dopmarom 2048 x 2048 u maske
4096 x 4096 ssiementoB. U, HakOHEI, CO3IaHbl METOIBI 00PADOTKY IIIIEJLJIe-CIIEKTPOB, TO3BOJISIFOIIUE
OIepUpoOBaTh C CUIHAIaMHU, cpaBHUMbIME C mymamu cantbiBanus [13C (Kenos, 1995).

3.3.1 Meton n3MmepeHus OTAEJAbHBIX JIMHUMN

MeTon m3MepeHTd TIOIOXKEHUN JMHUHM B SIIejIe—CIeKTPaX, CTaBIINi yKe KJIACCHIECKHUM, BKJIIOYA-
€T MPOIELYyPy IOCTPOEHMSI MaCKM TI0 CIEKTPYy cpaBHeHus. VI3-3a TOro, 9TO ONTHKA KAaHAJIA CIEKTPA
CPaBHEHUS HEUJICHTUYIHA ONTUKE 3BE3JHOTO KaHAJIA, BCET/Ia OCTAETCS PACCOITIACOBAHIE ITUX KAHAJIOB,
COCTOSIIIIEE B PA3JIMYHOM 3AIOJIHEHUN OIITUKHU CIIEKTPOrpada CBETOM OT 3BE3/bl U CBETOM OT MCTOY-
HUKa KAJIUOPOBKU. DTO PACCOTIACOBAHWE MPUBOAUT K HETOUHOCTIM B ITOCTPOEHUU NUCIEPCHOHHOMN
KPUBO# U K OmNOKaM OIIpeJesIeHns JIINH BOJIH B ClleKTpe 3Be3/1bl. [IoaToMy aucriepcuoHHyIo KpUBYIO
MOYXKHO TIOCTPOUTD U IO COJTHETHOMY CIEKTDPY, HOIYyUaeMOMY JHOO OT UCTOYHUKS PACCETHHOTO CBETA
(cymepednoe He60), ubO OT CBera, OTpaxKeHHOro JIyHON WM IJIAHETAMYU U CIIyTHUKAMY ILIAHET.
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YerpaHeHne CUCTEMATHIECKUX OIMMMOOK OCYIIECTBISETCS TPUBSI3KOM JIYIEBBIX CKOPOCTE, Oy YeH-
HBIX II0 CIIEKTPY 3BE3/IbI, K JIyIE€BBIM CKOPOCTSAM, IOy 9€HHBIM JTUOO0 110 1eTajIsIM, (OPMUPYIOIIAMCS B
armocdepe 3emn (Testypudeckue abcopbium u HOHOCGhEPHBIE SMUCCHN ), JIUOO TI0 JeTajsim, (hOpMU-
PYIOIMMCSL B MEK3Be3/HO cpesie (pe3oHaHCHbIe abcopOIuy aTOMOB U MOHOB, PE3KME MEXK3BE3IHbIE
mosiocel). Kimaccuaeckue CeKTPOCKONIUIECKHE METO/IBI U3MEPEHMsI JIyIeBbIX CKOPOCTEl OCHOBAHBI HA
NPUHIIATIE U3MEPEHUST KaXKJI0W CIeKTPaIbHON JIMHUHU, TIO9TOMY TTPUMEHEHNE 3TUX METOJI0B BO3MOXK-
HO JINIb, HAYUHAS C TAaKUX ypoBHEH S/N, mpu KOTOPBIX JIMHUSA YK€ YBEPEHHO BbIIEJIsIETCs Ha (hoHe
myMa. Poibh Kyiaccumaeckux MeTOm0B 0e3yC/IOBHA, B TeX CIydasx, KOTga B aTMocdepax HUCCaeaye-
MBIX 3B€3]] CYIIECTBYET I0jie CKOpOCTel m moryT Habromarhca auddepeHnaIbable CIBUTH JIy 9e-
BBIX CKOPOCTEl, M3MEPIEMBIX TI0 PA3IUYHBIM IpynnaMm juaui. [IpuMeps! CIeKTPOB TaKuX 0OHLEKTOB
[PUBEJIEHB] B aT/IacaX IEKYJISAPHBIX 3Be3]] BbICOKOH cBerumocTu (Yennos u ap., 1999, 2001, Kiou-
KOBa u Ip., 2003). He u3bekarh KIaCCHIECKUX METOJ0OB MU3MEPEHUS JIyIEeBBIX CKOPOCTE U B Cirydae
CIOXKHBIX aDCOPOIIMOHHO-3MUCCUOHHBIX CIIEKTPOR. OIHAKO CYIIECTBYEeT MHOXKECTBO CUTYAIINiA, KOTIa
METOJ U3MEPEHUsI TIOJIOKEHUY OTHENBHBIX JIMHUY OKA3bIBAETCH HEIKOHOMUYIHBIM.

OiHY OIEHKY TOYHOCTHM METOJa W3MEPEHUs! OTAEIbHBIX JIMHUHM [TOJIYIUM, UCTIOIb3Ysl U3MEPEHMUSI,
npoBejieHHbIe OHUM u3 aBTOpoB (A.A.H.) B mopsizike 03HAKOMJIEHWSI C METOAOM. BbimosHeHa 00-
paborka siesue-crekTpoB 38e31 HD 115444 u o Ilepcest, ¢ mocyienyonmM n3MepeHneM TOI0KeHn M
OTIEJbHBIX JIMHWIA W BBIYUCIEHUEM J1y4ueBOit ckopoctu. 11o 14-tw juHWSAM, W3MEPEHHBIM B CIIEKTPE
HD 115444, 3Hauenne JiydeBoil CKOPOCTH cocTaBmio —28.56 km/c, mucnepcus 1.181, ommbka cpes-
uero 0.307 km/c. ITo 256-tu ymuusiv B ciektpe « Ilepcest nosmyvena jygesas ckopocts —2.096 km/c,
mucrepcust 1.005, omubka cpexmero 0.063 kM/c. IMomydamnn, 9ro ommbKa cpegHero IpubIMKeHHO
IIPONOPIUOHAJIBHA KOPHIO KB3IPATHOMY M3 YMCJIa U3MEPEHHBIX JIMHUN, OTKJIOHEHUE OT 3TOI 3aBU-
CUMOCTH CBSI3BIBAEM C PA3IUYHON IMUPUHON JUHUN B CHEKTpe cBepxruranTa «llepces m masiome-
TaJIMIHOTO cybruranTa. Bropasi omneHka mosiyueHa B pe3yJsibTaTe W3MEPEHUil BOCbMU CIIEKTPOB 4-X
CyOKapJIMKOB Pa3HOM METAJTMIHOCTHA — OIMUOKA, CPEIHEro 10 BCEM JIMHUSIM OIHOM CIIeKTPOrpPaMMbl
u3mensiercss ot 17 mo 40 m/c, cocraysisi B cpegnem 24 m/c.

3.3.2 Kpocc-KoppeadaiuoHHbIe MeTO IbI

®eskert (1955) npemIoKuI METO] ONTUYECKOH KPOCC-KOPPEJIALN, UIesi KOTOPOro COCTOUT B TOM,
9TO B CXEeMe C OJHOKAHAJbHBIM MMPUEMHUKOM MWK KPOCC-KOPPEISInOHHON (yHKInn (popMupyer-
Csl TIyTeM CIBWUra n300paskeHusl CIIEKTPa OTHOCUTEIBHO MacKu (Habopa Imeseil), KOTopas BBIIAEISET
XapaKTepHbIe JJIs JaHHOT'O TUIA 3Be3/] CIIeKTpaJbHble jJuHuu. Macka sBisercs 0000IIeHHO Xapak-
TEPUCTUKOM abCOPOIIMOHHOIO CIEeKTpa, BK/IIOUAIONell HHMOPMANNIO O METAJNINYHOCTHY, IapaMeTpax
yIIUPEeHNs JUHUM 1 JIy9eBoit ckopocTn. BaKHBIM NMPaKTUYECKUM CBOWCTBOM METOMA SIBJISIETCS TO,
9TO JIS MOJTydeHusi 0606IIeHHON WHpOPMANUU O CHeKTpe (JOCTATOYHON Jisi MOCTPOEHUS] KPOCC-
KOPPEJISIMOHHON (DyHKIMM) HEOOXOAMMO TOpa3no MeHbIne HabJII0JATEeIbHOIO BPEMEHM, YeM J|jIst
PEruCTpalnU CIeKTPa 0 YPOBHS, KOTJa aOCOPOIMOHHBIE JUHUEM YBEPEHHO BBIAestoTcd. [losBie-
HE MHOTO9JIEMEHTHBIX CBETOIPUEMHWKOB ITO3BOJIIET PA3BUTh yKa3aHHBIN momxox. Macka meseit
3aMEHSETCS CIEKTPOM CTaHIapTa, KOTOPBI PEruCTPUPYETCS OTIAENIBHO. 3aTeM MOXKHO BBITOJTHUTH
KPOCC-KOPPEeJISAIMOHHOE CPABHEHNE CIIEKTPOB UCC/IEyeMOil 3Be3/1bl U CTAHJAAPTA. YCIIEX IIPUMEHEHUS
KPOCC-KOPPEJISIITIOHHBIX METOJOB M3MEPEHWsT JIYIEBhIX CKOPOCTEH OTPEIesIsIeTCsl TaKyKe COOTHOIIIE-
HUEM IIUPUHBI allapaTHO! (MDYHKIUH CrieKTporpada U IMUPUH JUHANE B CIIEKTPAX UCCIeyeMbIX 06b-
eKTOB (JKeslaTesIbHO, YTOOBI IUPUHA anmnaparHol (byHKIuu 6bl1a MeHbiie mupuH jguanit). Taknm
00pa3oM, Pa3BUTHE KPOCC-KOPPEJSIIIMOHHBIX METONOB MU3MEPEHUS JIYIEBBIX CKOPOCTEHl CBSI3BIBAET-
ca ¢ yBeqnuenneM R. 2Kemarensno, 9ro6sr orHomenne S/N B crekrpe-o6pasie ObLIO 10 BO3MOXK-
HOCTY MaKCUMAaJbHBIM. BTOPBEIM TpebGoBaHMEM SBISETCS PEATU3AIUs JOCTATOYHOTO CIEKTPAJILHOTO
pazpemniernss B 000MX CIEKTPAX, OTCIOAA CIEAYET MPENMYIIECTBO PabOTHI B BHICOKHUX IOPSIKAX JIH-
dpaknnoHHO# pemeTku. BaxkHON 0COOEHHOCTHIO SIIeJIIe-CIEKTPa SIBJISIETCSI OJUHAKOBAA BEJIMUNHA
CIBUTA JIMHUN, HAXOMSIIUXCS B PA3HBIX CIEKTPAJBHBIX MOPSIKAX, IPU W3MEHEHUU JIYIEBOH CKO-
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poctu obbekTa. K HemoctaTtky muOro3meMeHTHBIX [13C MOXHO OTHeCTH TOT aKT, U9TO TOJE3HAS
nHMOPMAIUS OTATOIIEHA IIIyMaMU CYATHIBAHUS, POJIb KOTOPBHIX B CyMMapPHOM CHUTHAJIE BO3PACTAET
TIpY YBEJIMYEHUN YUCIa 3JIEMEHTOB, PETUCTPUPYIONIUX CIEKTP. deM G0oJIbIie MBI PETUCTPUPYEM CITEK-
TPAJIbHBIX TOPSAIKOB, TeM OOJIblllee YHUCIO0 JIEMEHTOB MATpulpl (mukceseir) GopMuUpyeT HiyMOBYIO
KOMTIOHEHTY. [109TOMY €CTEeCTBEHHBIM PENIEHNEM SBJISIETCS 0TKa3 OT DJEMEHTa, CKPEIEHHON Juciep-
cun. JIeficTBUTEIFHO, €CJIV BEJINUWHA, CIBUTA, CIIEKTPAJBHON JIMHUU He 3aBUCUT OT HOMEPA, TIOPSIIKA,
TO 9THW JUHUU HE33YEM PA3BOIUTH MPOCTPAHCTBEHHO MOIEPeK aucrnepcuu smesie. HamomamM, 9To
JByMepHOe m300paKeHue 3IIe/IIe-CIIeKTPa COMEPKUT MCKAYKEHWS TTOJIOXKEHUN JUHUM, 00yCIOBIeH-
HBbIe KaK OCOOEHHOCTSIMM KOMOWHAIIMHU SIME/IE—3JIEMEHT CKPEIEHHOW IUCIEPCHY, TaK W OITHOKAMMN
TOJIT KaMephl TI0 BTOPOH KoopawHare. VTak, B TPEAIOIOKEHNN O PABHOMEPHOM PACIPEIETICHUN
JINHUY TI0 CIIEKTPY, 06pabaThIBATh NI HEPA3BEIEHHBIX MTOPSIIKOB JIIeJlIe-CIIeKTPa SIMUCCUOHHOTO 00b-
€KTa BBITOJIHEH, UeM OJIMH TOPSI0K — TOYHOCTh M3MEPEHUS BO3PACTAET IIPU 3TOM B KOPEHB U3 N Pas.
Ba)KHO TOAYEPKHYTH, 9TO B IIOJIOCKY NEPEHAJIATAIOMINXCA TTOPAJKOB MO Ay T U T€, KOTOPhIE TIPpU MC-
[IOJTB30BAHNUN JIEMEHTa, CKPEIIEeHHON IUCIePCUU OJHOBPEMEHHO B SIIe/IIe-Kaap He MOomajanT (u3-3a
TpeboBaHMt HA BBICOTY INEIM WM U3-32 OTPAHUYEHHBIX PA3MEPOB CBETONPHEMHWKA W TOJIS KaMe-
peil). IIpenMyInecTBo JaHHOTO METOa Tepe KJIACCHUYECKUMU U3MEPEHUIMU COCTOUT B YBEJIUUIEHUN
POHUIAIONIEH CIIOCOBHOCTH: &) 3a CYeT MCKJIIOUEHUs [IOTE€Ph HA PEIIeTKe CKPEIIeHHOW IUCIepcun,
6) 3a CYeT UCIOJIH30BAHUS CIIEKTPAILHBIX TOPSIKOB, He MOMaJafolUX B SIIe/Ie-Kaap, B) 3a CUeT
CHUKEHUSI POJIM IIYMOB CUYUTHIBaHUS. BhlLia BHITOJHEHA SKCIEPUMEHTAIBHAS TPOBEPKA UIEU U3Me-
DeHWsl JIy9eBbIX CKOPOCTEH 110 HepasBeJeHHbIM TopsakaM abcopbumonnoro crnektpa (Kioukosa n
ap., 2001). IIpu S/N = 50 B Hepa3BeJeHHBIX MOPSIKAX CHEKTpa K-3Be3/bI BHYTDPEHHSS] TOYHOCTH
cocrasisier 0.4 xkm/c. Pakropamu, OrpaHNIMBAIOIIMMYI TOYHOCTH OIPEIEIeHNs JIyI€BOii CKOPOCTH B
JTAHHOM KOHKDPETHOM BapuaHTe HabOJIIOJIEHN, IBISIOTCA: a) YPOBEHDb “KOCMETUKY WMCIIOIB3YEMOTO K-
semmisipa [13C, 6) HecTabUIBHOCTH TIOJI0KEHUST CBETOIPUEMHIKA OTHOCHTEILHO (h/IaHI[a KPUOCTATa,
B) CHUKEHHE KOHTPACTA CIEKTPaJbHBIX JeTajeil n3-3a TepeHaI0KeHNs TOPIIKOB. [Ipe1ioKeHHbIi
METO TEPCHEKTUBEH 1A MaCCOBBIX HSMGPGHHﬁ JIYIE€BBIX CKOpOCTeﬁ C.Ha6I)IX 3B€3/, ¢ TOYHOCTAMM
1-2xm/c. Kak B MeTozie M3MepeHus TOI0KEHN OTIeIbHBIX JIMHUIA, TaK U B KPOCC-KOPPEJISINOHHOM
METOjIe OJTHUM U3 IJIABHBIX HEJOCTATKOB SABJISETCH HEOJHOBPEMEHHOCTb PECHUCTPAINK CIIEKTPA CPaB-
HEHUs W CIIEKTpa 3Be3nbl. [Ipy perucrpaium CIeKTpoB SpKUX 3BE3/ — CTAHIAPTOB JIYIEBBIX CKOPO-
cTelf, pPa3HOCTD TTOJIOXKEHUN OMTUIECKOTO IEHTPA 3BE3/bl B T€UEHNE KOPOTKOW 3KCIO3UIUU TTPAKTHU-
YECKU HE YCII€BACT USMEHUTHCHA, TOTAa KaK IIPU JJIMTEJIBHBIX IKCIIO3NINUAX NCCIEAYEMbIX 3BE3] TaKad
Pa3HOCTD YCIIEBAET OCPEIHUTHCS 3a CUET HETOUHOCTEH MPOIecca TUAUPOBAHUS U OOJIBIITOTO KOJUTe-
CTBa KOHe6aHI/Iﬁ TI0JIO>KEHM 3B€3/1bI, BEISBBAHHBIX OCO6eHHOCTHMI/I CUCTEMBI yIIDABJIEHNA TE€JIECKOIIOM.
9ror addexr, m3sectuwiit asropam (II.B.E. u K.B.I'.) eme co Bpemen dororpadpudeckoii criekTpo-
CKOIIUU, IPUBOJIAJI K TOMY, 9TO JIy4eBble CKOPOCTHU HCCIEIYEMBIX 3BE3]T ONPEIE/IsIIUCh C TOUHOCTHIO
OoJiee BBICOKOI, U€M TOYHOCTDH OIMPEIEEHNS JyJIeBhIX CKOPOCTEN sPKUX 3BE3/-CTaHIapToB. Kpome
TOrO, K HEJOCTATKAM KJIACCUYECKOTO CIoco0a MPUBSIZKU TOJIOXKEHUN JIMHUN UCCIELYEeMOrO CIEKTPa
K CIIEKTDPY pelepa OTHEeCeM: a) HEOMHAKOBOE 3allOIHEHWE OITWKY CIEKTpPOrpada pPemepHbIM W3-
JIy9eHWeM ¥ HCC/IeLyeMbIM IIOTOKOM, 6) mepeMenHoe (BO BPEMEHM) IOJIOXKEHWE 3Be3/bl Ha ILIEJIN U
TIOCTOSTHHOE — PENEPHBIX W300paKeHuil, B) MepeMeHHasi HHTEHCUBHOCTH CUTHAJIA OT WCCIIELyeMOro
CIEKTpa, 00YCIOBIECHHAS HETOYHOCTSIMHU TUAUPOBAHUS U MEPEMEHHBIMU aTMOCHEPHBIMU YCIOBUSMU
B TedeHme dKcrno3unuu. Ilocientee He mMO3BOILET TOYHO OIPEIEIUTD “TIEHTP TAXKECTH SKCIO3UIUN
BO BPEMEHU, Ha KOTOPBINl MHTEPIOIUPYIOTCS U3MEPEHUs PEIEPHBIX CIEKTPOB, MOy IEHHBIX JI0 U T0-
cJie OCHOBHOM IKCIIO3NIUU, N IJId KOTOPOTO BBIYUCIACTCA TEJIMOIECHTPUYICCKAA TTOTIPaBKa. BOJIBIHaH
9aCTh 9TUX HEIOCTATKOB YCTPAHSETCHd MeTOJaMu, 00ECIIeUUBAIOIIMMU OJHOBPEMEHHOCThH 3aCBETKHU
arepTypsl crekTporpada CIeKTPOM HCCIeayeMoi 3Be3/bl M CIEKTPOM CpaBHEHus: Meron abcopbh-
NUOHHOU s9eiiku, Mero 3tasoHa Pabpu-Ilepo B oTpaykeHun, MeTos NBYXBOJOKOHHOTO COUETAHUS
Tejieckoma u crekTporpada. B mepsom meTose ucnonblyercs abCOpOIMOHHBIN PENepHBI CIeKTP, T.
€. KaJnbpOBKa SIBJISIETCS ONHOBPEMEHHOM. BO BTOpOM MeTOme Ha CHIEeKTpP 3Be3[bl HaKJabIBAIOTCS
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y3kue abcopbiuu, chopmMupoBaHHble TUKaMu annapaTHoit Gyrkimu DI, T. e. KaTOPOBKaA TaKXKe
OJIHOBpeMeHHasi. B TperbemM Meroje MeHTPhl KAJIMOPOBOYHOM IKCIO3UIMN 3MUCCUOHHOTO CIEKTPA, U
9KCIIO3UIMYU 3BE3IHOTO CIIEKTPa MOTYT HE COBIIQJATh II0 BPEMEHW, MO3TOMY KAJMOPOBKA SIBJISETCS
KBa3UOLHOBPEMEHHOM.

3.4 Ilo3unuoHHBIE HECTAOMIIBHOCTH COBPEMEHHBIX cIieKTporpadoB

Xarmec u Koxpan (1992), uccinenyst xKym-smesie-cuekrporpad (Tamr u gp., 1995) 2.7-m Tesmrecko-
ma obcepraTopuu Maxk/loHaab, 00HAPYXKWJIM BapUAIUU TIOJOXKEHUS CIEKTPA, COOTBETCTBYIOIINE
omubKaM onpe/eseHns JayIeBoit ckopoctn Ha 20 M/c n 100 M/c Ha mKage MUHYTH U 9aChl, COOTBET-
creerno. CMellleHre CIEKTPa B OMTOBOJIOKOHHOM KyI3-3iiejiie-ciekrporpade 1.5-M Tejreckona 3a
4.5 gaca coorBercryer omubdke 200 m/c (Bpayr u ap., 1994). HecrabuisHOCTE Kymo-creKTporpada
cBepxBbICOKOrO paspemenus (e w ap., 2002a) 1.5-m Teneckona ¢ aJanTUBHON ONTHKOM COCTAB/ISET
37Mm/c B Teuenme gaca. Taknm o6pazoM, pa3MeleHue CreKTporpada B HEIOBIKHOM (DOKYCe U JTaXKe
OTITOBOJIOKOHHOE COYeTaHWe He eCTh MaHalles OT MO3WIUOHHBIX HecTabuibHOCTel. B 1998 . obHApy-
JKeHbI To3uImoHHbIe HecTabmapaocTr HIC, He cBABaHHBIE HETIOCPEICTBEHHO C OTITUKO-MEXAHMIECKOH
KoHCTpyKImeli crnekrporpada (Kmoukosa u ap., 1999). Beuio mokazaHo, 9TO 3TH HECTAOUIHLHOCTH
BO3HUKAIOT B MOJIyJI€ CBETOIPUEMHUKA, JIOTIOJTHUTEILHBIE aPIyMEHThI ObIIU MTOJIyY€HbI B PE3YJIBTaTe
WCCITEZIOBAHMI TOTO YK€ CBETOIIPUEMHNKA Ha APYTruX 3tmeiie-cinekrporpadax BTA. DToit ke meToau-
KOl m3yvasack nosunuonnas crabuabaocts HIC ¢ marpuneit [I3C 2048 x 2048 snementos ([Tamuayk
u ap., 2002a). OnpezeseHus: TOJOKEHUH JTUHUN CIEKTPA CPABHEHUSI TIPU HEIIOBUKHOM TEJIECKOIIe
TIOKA3aJjIu, YTO XapaKTep W3MEHEHUs IIOJIOKEHWS JUHUM CO BpeMeHeM TaKOU Ke, KAK U C IPEXHUM
CBETOIIPUEMHUKOM, HO aMILIATY/[Q N3MEHEHU 3HAUNTEIbHO YMEHBIINIACH. BBLIN BBITTOJHEHBI TAKKE
M3MEpeHUst TIOJIOXKEHN T JINHAH IPY PA3IMYHBIX PeXXNMaxX PabOThHI Teaeckona (HaBeJeHre, TTOBTOPHOEe
HABEJIEHNe, COIPOBOXKIeHNEe 00beKTa). [Ipuiim K BEIBOLY, UTO IIpU UCIOAb30BaHuu Marpurs [13C
1040 x 1160 s1eMeHTOB TJIABHBIM MCTOYHWUKOM TO3WIIMOHHBIX HECTAOMILHOCTEN SIBJISIINCH CMEIe-
HUS$I, TPOUCXOISIINE B MOIYJ/I€ CBETOIIPUEMHUKA, T. €. BKJIaJ] HEXKECTKOCTH CreKkTporpada ObL1 Mail
[0 CPABHEHUIO CO CMEIEHUSIMUA B MOJYJ€ CBETONPUEMHWKA U BBIIEIUTH €ro He yaaaock. C MarTpu-
meit 2048 x 2048 smemeHTOB ObLIN BBIJEIEHBI CMEIIEHNs, KOPPEJIUPYIOIIre C PE3KUMU U3MEHEHUSIMU
TeMIIepaTypPhl TOAKYIOJIHHOTO ITPOCTPAHCTBA, TEIECKOTIA, UTO TO3BOJISAET BHITOTHSITD YI€T TAKIX CMe-
eHnit, cobII0gass HEOOXOINMBIH PEKUM KATUOPOBOK. 3aMEeTHM, 9TO COYETAHWE PE3KNX M3MEHEHWH
TEMIIEPATYPHI TOAKYIIOILHOTO TPOCTPAHCTBA U peXXuMa Habsonenutt B crydae BTA mamoBeposTHO.
3aperncTpupoBaHHBIE HECTAOMIHHOCTH HE M3MEHSIIOT 3HAYNMO IMTUPWHY TTHKA ANMapaTHON PyHKIWH,
HO OTPAHWYMBAIT TOYHOCTH U3MEPEHUS JIyUeBBIX cKopocTeit. Hampumep, u3 OIHOTO SKCIIEPUMEHTA
CJIeyeT, 9TO CIABUT MEXJy COCEIHUMU CIIEKTPAMU CPABHEHUs, BHI3BAHHBIM HECTAOMIBHOCTIMU, HE
npeBocxogur (.05 muKcestsi/dac, YTO MPOSBATCS B W3MEHEHWM JIydeBOW CKOPOCTH He bojiee 4eM Ha
80 M/c B TeYeHME 4ACOBOIO MHTEPBAJIA MEXK/y JKCIO3UIMUAMU. EC/IU IPesIoIoKuTh, YTO B T€IEHNE
HAyYHOW IKCIO3UIINN CIBUT HAPACTAET JIMHENHO, TO OIMMUOKY OMpee/IeHrsl JIyYeBOil CKOPOCTH BCIE-
CTBHE HECTAOUIHHOCTEN CBETOIPHEMHIKA MOKHO CHU3UTH 10 10 M/c. JlocTHKeHne TaKoi TOYHOCTH B
TIOJIHO TIPOIelype M3MEPEHUS JIyUeBBIX CKOpOCTeil Oy1er ykKe OrpaHuYuBaThHCS APYruM dhdekTom
— HEUJEHTUIHOTO 3AMOJHEHUS ONTUKU CIeKTporpada M3JIyIeHueM UCCIeIyeMOro 00beKTa U U3JIy-
YeHMeM UCTOYHUKa CIeKTpa cpaBHenns. CTabuibHOCTH KaJUOPOBKM H3CMUTOBCKOTO CIieKTporpada
UVES cocrasnsier “nopsinka 50 m/c 3a guwn” (J’Omopuxo, 2000). Haubomee BBICOKasi CTeNeHb CTa-
OUIBHOCTH TIPOJEMOHCTPUPOBAHA I ONTOBOJIOKOHHOTO Kyza-3mesuie-ciiekrporpada FEROS (Ka-
ybep u [Nackyunn, 1998) 1.5-m Tesmeckorma EFOO — 30m/c ma mkase B aa mecsna (Kaydep u ap.,
1999).
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4 (DYH,I[aMeHTaJIBHBIe OrpaHAY€HNdA TOYHOCTHA JIYyYE€BbIX CKOpOCTeﬁ

OrpanndeHusi TOYHOCTH OMPEIEJIEHNS JIyIEBBIX CKOPOCTEN ONPEIeIsoTcs (PU3NIeCKUMU CBOMCTBA-
MU H3MEpPSIeMOro 00bLEeKTa W OCOOEHHOCTIMH H3MEpPHUTEsd. PaccMOTpMM CHaYaJIa acTpodU3ndecKre
OTpaHUYEHUsI, 3aTEM MHCTPYMEHTAIbHbIE 3(DDEKTH.

4.1 Pusunyeckue 3pdPeKTH B 3BE3AHBIX aTMOocdepax

B monmasstrorem GOJIBIIMHCTRE (IyYaeR B CIEKTpOrpad monagaer u3jIydeHne, YyCPeaHeHHOe IO IAC-
Ky 3Be3bl. “B3BemmuBanne” mOTOKA, UAYINErO OT IEHTPAJBHBIX U IeprEepuiiHbIX 30H JUCKA, XOPOIIO
OTIMICHIBAETCST TEOPHEll EePEeHOCca M3JIyUeHus B THAPOCTaTHYecKkoit armocdepe. Hamnane geuxenuit B
3BE3TIHOM aTMOoC(depe TaK¥Ke CKa3bIBAETCS Ha, CIIEKTPE, HO TUI BECOBBIX (DYHKIINN MOXKET OBITH JpY-
ruM. Bce 9T0 MOXKeT 0TpaXkaThCs HA OMPEIE/IEHUN CKOPOCTH JIBYMKEHUS IeHTpa 3Be31bl. Huxke pac-
cMoTpuM 3P (DEKThI, IPUHIINNKAILHO OMPAHHIUBAONINE TOYHOCTH M3MEDPEHMS JIy9EBBIX CKOpPOCTeit
TEMH METOJaMHU, TJIe UCIOJIb3yeTcst 0000mmeHHas (T. €. yCpeJHEeHHAs! 0 CIEeKTPY JAHHOM 3BE37bI)
napopmarust o popme u mosioKeHusTX JuHui. K TaknM MeTomam mpekjie BCero OTHOCSATCS Pa3HO-
BUJHOCTHA KPOCC-KOPPEJISIIIUOHHBIX METOJ0B. [IpuMeHeHrne KpOCC-KOPPEJSIIUOHHON TeXHUKU IIPe/i-
nojiaraet, 9To nojie (pajnasbHBIA PAMEHT) CKOPOCTel B 3BE3/HOM aTMocdepe He W3MEHSIeTCS CO
BpeMeHeM, MW W3MeHEHUs] TPaJueHTa He3HAUNTE]bHBI Ha, [IKaJje U3MEPEHUs OXKUIAEMBIX M3MeHe-
HUMN CKOPOCTH. B OIPOTUBHOM CJIyda€ MO2KET CHUXKATHCA TOYHOCTH U3MEPEHUA JIYyIEBBIX CKOpOCTeﬁ.
AcTtpodusnyeckne gBIEHWS, KOTOPHIE MOTYT IIPUBOJNUTE K TOHWKEHWIO TOYHOCTH, CIEIYIOIINAE: KO-
T€PEHTHBIE KO.He6aHI/I5{, KOHBEKTUBHbBIC ABU2KCHUA, CBEPXTPAHYJIAIINA, ITUKJIBL 3Be3ﬂHOﬁ AKTUBHOCTH,
BCITBIIIIKY ¥ Bpalenne. i Toro, 9To0bl OTAEUTh TePeInCIeHHbIE 3(DGHEKTh 0T KHHEMATUIECKOTO
YCKOpEHUsI, CJIe/IyeT TOCTPOUTh aMILIUTYAHYI0 AUarpaMMy PaclpeeeHns CKOPOCTeil.

4.1.1 Armocdepst 3B€3/; COJTHEYHOrO THUIIA

OxumaemMast aMIUIITYa HEKMHEMATHIECKUX W3MEHEHWH JIy9eBOil CKOPOCTH, TTPOMHTErPUPOBAHHOMN
IO JWCKY 3Be37bI COTHETHOro THma, Masa (Meree 100 m/c). KpaTkoBpemenuble Bapuanuu (MeHee 1 qa-
ca), CBSI3aHHBIE C KOPePEeHTHBIMY OCHUJLISLUSIMA ¥ CBEPXI'PAHYJIAINEH, MMEIOT MaJIble AMILJIUTY (bl Ha
CounHlte, 1 0XXUJAIOTCS Y 3B€3J COHEYHOTO TUMA. Bapmaium Ha TpOMeXYyTOUHO BpeMeHHO ITKaJie
(mHE-MecsaIbl) CBA3AHBI ¢ MOy IsAIMell BpamerareM (GO/IbIue IPyTIbI IISTEH Iu 00J1aCTH BCIIBIIIEK ).
OHHU MOTYT MOAYJIMPOBATH $pa CUIBHBIX (XPOMOCKhEPHO UyBCTBUTEIBHBIX) JIMHUH, HA TTOJOKEHUST
c1abbIX JUHUY BIUSHUE He OKa3blBaioT. CireoBaTeIbHO, IPU IIOMCKE HEBUIWMEBIX CIIyTHUKOB 3BE3]I
o111 3¢pDEKTHI He TOJIKHBI TPOSIBUTHCS. Bee ke MoJIoXKeHns si/iep CUJIbHBIX JIMHUN CIelyeT ITPOBEPSIThH
Ha Koppessnuio ¢ morokamu B guausx H u K- ny6sera Call (ucciemoBanust 3¢bdeKTOB MOy ISIAN
9THX NIOTOKOB BpalieHneM MoxkHO Haiitu y Borana u ap. (1981)). Crexyer Boigesuts oxus ek,
KOTOPBIN MOXKET TOBJIUATH Ha PE3YJIBTAT TOUCKA JOJITOTIEPUOTUIECKUX MATOAMILIUTYIHBIX Koseba-
HUH JIy9eBOi CKOPOCTH, BBI3BAHHBIX IPUCYTCTBUEM HEBHIMMOTO KOMNOHEHTa. JluBmarcron (1982)
oKa3aJj, 9YTO0 Ipoduan c1abblX, HEMArHUTOUYBCTBUTENbHBIX JIMHUN COTHEYHOTO CIIEKTPA, M3MEHSI-
IOTCsI C IUKJIOM COJIHEYHON akTuBHOCTH. llepmommdeckve m3MEHEHUS ITOBEPXHOCTHOI'O MAarHUTHOTO
[OJISL BJIMSIIOT Ha KOHBEKIWIO, T. €. IPUBOAAT K M3MEHEHUIO acuMMeTpuu npoduieit munuit. bucek-
TOPBI JIMHUI Ha TMPOMEXYTOUYHBIX TUIyOmHAX mpoduseit MOTYT U3MEHSIThCS C MTEPUOJIOM COJTHETHOM
AKTUBHOCTHU Ha 75 M/c. VI3MeHeHMsT acCHMMeTPHUY COJTHEUHBIX JIMHUHN 3am0103pu u Bpyrunr (1984).

4.1.2 Armocdepsl ¢ paguajbHbIMU JBUKEHUSIMI BEIECTBA

CprKTypa CTa,HHOHa,pHOfI aTMOC(bepI)I 3BE3bl MO2KET OBITE HpI/I6JII/I}KeHHO OIINCaHa O,Z[HOMepHOfI
MOJEJIBIO aTMOC(bepr, rJe OCHOBHBIM YCJIOBHEM HABJIFAETCA YPaBHEHUE TUAPOCTATUYIECKOI'O DPaBHO-
Becud. B IpoHecCe 3BOJIIOIMU 3BE3/bl M3MEHAIOTCA YC/IOBUA IHEPIOBBIACJICHUA PA3JIMYIHBIX CJIOEB,
CJI€J0BATE/JIbHO, USMEHAIOTCA YC/JIOBHA IIEPEHOCA IHEPIUU, U MO2KET CIIOKHUTHCA CUTyalud, KOraa Ha



25

OTIPEJIENIEHHBIX YPOBHAX MOV YCJIOBHE THAPOCTATHIECKOTO PABHOBECHS HE BBITIOJHSETCS. ATMO-
cdepa HAYMHAET PACIIUPITHCA, ITO COITPOBOXKIAETCS ITOTEPEll BEIECTBA B MEXK3BE31HY0 cpeay. [lpu
OTIpeIeIEHHOM KOJMIECTBE BEIECTBA, TEPSIEMOTO aTMOCHhEPOii, TH MPOIIECCH! OTPAXKAIOTCS Ha hopMe
guani. Tak, HAIpUMeEp, €CJIH BEIECTBA, HAXOISIIEroCad B PACIINPAOINIeicss 00,1acTr, JOCTATOIHO [IJId
dOpMUPOBAHUS SIIAEP CHILHBIX JIUHUM, TO JIyIeBble CKOPOCTH, M3MEPEHHBIE 10 IOJOXKEHUAM SIep U
KPBIJIbEB CUJIbHBIX JIMHWH, OYAYT pa3iandarhcsi. Ecin n3aMepenust JiyYeBbIX CKOPOCTEH BBITIOIHSIIOTCS
MIPEUMYIIECTBEHHO II0 JOILIEPOBCKUM SIPAaM, TO TaKWe U3MEPEHU [0 CHJIBHBIM U CIA0BIM JIMHUSIM
MOTYT CHCTEMATUYECKU Pa3andaThbesd. JPEOEKT JOCTATOUHO XOPOIIO U3YUEH B CIEKTPaX CBEPXIH-
TAHTOB, HAIIPUMEDP, B CIEKTPAX OJHOI'O0 W TOTO XK€ FOPSYero CBEPXTIUIAHTA MOTYT HAOJIIOJATHCI KaK
s dexTh pacimmpenus, Tak u cxkaTus BaemHux cioes (Yernmnos, 1980).

4.1.3 Armocdepsbl, XUMUYECKN HEOJHOPOAHbIE II0 TOBEPXHOCTH

B armocdepax HEKOTOPBIX TUIIOB XUMUIECKN TTEKYJISPHBIX 3B€3] HAOTIOMAI0TCS 30HBI KOHIIEHTPAIIUN
u30paHHBIX IEMEHTOB (K UX UOHOB), TJie IPEUMYIIECTBEHHO (POPMUPYIOTCA COOTBETCTBYIOIINE CIIEK-
TpasbHbie JuHun. OCeBoe BpalleHne “naTHUCTOH’ 3BE37bl TPUBOAUT K (P derTy m3meHeHuss HOpMbI
JIMHUH, a TPW HEJOCTATOYHOM CIIEKTPAIBLHOM DPa3pEIeHnN — MOILYJUPYET TIOJOKEHUE siep JINHUH.
B nuaMAX pas/inYHBIX JIEMEHTOB IOJIOXKEHUS JUHUN, CPOPMUPOBAHHBIX OT BUIMMON MTOIYyC(EPHI
3BE3IHOM aTMOC(EPDI, PAa3InIaioTCsS. TOYHOCTH MPUMEHEHUsT KPOCC-KOPPEISIIIMOHHON TEXHUKU TO-
TaJIBHO, IO BCEM JIMHUAM CHEKTPa TaKHUX 3BE31, 6y,ILeT OrpaHUYEHA.

4.1.4 Armocdepst ¢ kKoHBEKIUET

B armocdepax 6osee X0M0aHBIX 3Be3]1 3HAYNTEIHHYIO POJIb UTPAET KOHBEKTUBHBIN ITEPEHOC YHEPIUMN.
B npubsmkenun Teopun myiuHbl myTu nepememnuBanus (Bem-Burense, 1964) KOHBEKIS HACTYIAET
TOT/Ia, KO auabaTHIeCKuil TPaINeHT MEHBIIE JIyIuCTOTO. DTO YCIIOBHE MOYKET BBITOJHSITHCS B
yboKuX 10X aTMocdep Xomonubix 3Be31. (I[Ipubnukenue [IMHBI IyTH TEPEMENIMBAHUS O3HAa-
YaeT, B YaCTHOCTH, YTO KOHBEKTHUBHBIM JIEMEHT UCYE3aeT, MPOMIsa PaCCTOSTHUE, CPABHUMOE C €ro
pa3mepamu). B 3Be3qHOI aTMocdepe KOHBEKTUBHBIN TIEPEHOC SHEPTUU COCTAB/ISIET BCETO MPOIEHTHI
OT JIy9UCTOrO TiepeHoca. Kpome JJIMHBI My TH MepeMerTuBanus, KJIaCCUIECKUMIA CBOOOTHBIMY Mapa-
MeTPaMu MOJIE/IN SABJISIOTCH MapaMeTpPbl MUKPOTYPOYJIEHTHOTO W MaKpOTYypPOYJIEHTHOTO YITUPEHUS
quaun (I'peit, 1980). B mocsientee necaruierne paciupuinCh BO3SMOKHOCTH YUCIEHHOTO MOJEIUPO-
BaHWS TUAPOJVHAMUYECKUX TIPOIECCOB W MPOIECCOB JIYUYHCTOTO TMEPEHOCA U TOSBUJINCH MOJETN AT-
Mocdep ¢ pa3MepHOCTHIO 6oJibIle equHAIE. TakuM 00pa3oM yIaaI0Ch OCBOOOIUTE MOIEIN 3BE3IHBIX
aTMocdep OT MEePEeYNUCIEHHBIX HepU3ndHbIX TapamMeTpoB. CoBpeMeHHast TpexMepHas MOJIEIb aTMO-
cdepbl XOI0THOM 3BE3/IbI MIPEJACTABJISAET CO00M TOCIEI0BATEIHHOCTD OJHOMEDPHBIX MOesell, 3aBUCH-
MBIX OT BPEMEHM M TOYKM Ha [OBEPXHOCTH 3Be3bl. JIjIs Kayk10i TOUKM (3/1eMeHTAPHOM TIJIOIIAIKY )
MOXKHO BBIUUCIUTH MPOMUIN PA3IUIHBIX CIIEKTPAIbHBIX JUHUN, & 3aTeM MOJyIUTh TPOMUIN ITUX
JIMHUH, TPOMHTErPUPOBAHHBIE IO BUANMOM mojycdepe 3Be3mbl. [l0TOK m3/ydeHust OT MOBEPXHOCTH,
MOKPBITOY KOHBEKTUBHBIME 3JIeMeHTaM¥ (TPAHYJIaMu), ONpPeIesIsieTcsl TPEnMyIIeCTBeHHO Gojee To-
pAaInMNn (ﬂpKI/IMI/I) yY49aCTKaM1 KOHBEKTUBHBIX 3JIEMEHTOB. STI/I Y49aCTKU IOJHUMAIOTCA B a;TMOC(bepe,
JIOTLJIEPOBCKUE AIPa JINHUH, (POPMUAPYIOMIUXCS B ITUX yIACTKAX, UMEIOT KOPOTKOBOJTHOBOE CMEIIIEHE.
XoJioiHBIE YIACTKY KOHBEKTUBHBIX 3JIEMEHTOB, OYCKAIOIIMECs B aTMocdepe, Tal0T IJINHHOBOTHOBOE
CMeITeHre siep JIUHUN, HO BKJIAJ OT XOJIOQHBIX YYACTKOB MeHee 3HAUNTEJIEH U3-32 MOHWKEHHOW sip-
KOCTHO# TeMmmiepaTypbl. B 001acT KpPBLIREB JIWMHWI, T/I€ TIOTOK BBHIIIE, BKJIAJ OT XOJIOTHBIX YIaCTKOB
HECKOJIBKO BbIIe. VIHTerpaabHbli mpou/ib JIMHAN TI0Ka3bIBAET HEOOJIBIIYI0 aCUMMeTPUI0 (CuHecMe-
IEeHHOE SAPO). DhDEKT acuMMeTpUr TPUHATO OMUCHIBATH OMCEKTOPaMU JIMHWH — KPUBBIME, 0Opa-
30BaHHBIMU COBOKYIIHOCTBHIO TOYEK, PABHOYJAJICHHBIX OT CMHEI'O U KPaCHOTO KPBL/ILEB JIMHUNA Ha 3a-
JMIaHHBIX YPOBHSAX OCTATOYHONW WHTEHCUBHOCTHU. JIMHWYM Pa3IUIHON TiIyOUHBI (DOPMUPYIOTCS TPEUMY-
MECTBEHHO TIPY PA3JIMYHBIX IJIOTHOCTSAX W TEMIIEPATYPAX, IOITOMY YKa3aHHBIN 3(pheKT acCuMMeTpun
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JIOJIZKEH PA3IMYaThCs OT JIMHUY K JIMHUA (WJIH MEXKIy TPYIIaMU JIUHWH OJIM3KONH WHTEHCUBHOCTH).
Ecin uncio KOHBEKTWBHBIX JIEMEHTOB HEBEJIMKO, T. €. 9T DJIEMEHThI KPyIHbIe, TO 3MdEKT acum-
MeTpun Oyner ABJATHCS W (DYHKIHEH BpeMeHu. JIydeByH CKOPOCTH 3BE3/bl yKe HEeIb3sl OMMCATh
OJTHOY BeJIMYMHOHN, TO3TOMY 3P (PEeKThl aCUMMETPUHU HAKJIAJbIBAIOT INPUHINNINAIHLHOE OTDAHUYCHUE
Ha TOYHOCTD IIPOIEYD OMpPeIeseHNs JIyIeBBIX CKOPOCTEN KPOCC-KOPPEIIINOHHBIMA METOTAMH.

4.1.5 BuugHUe TEMHOTO CIIy THUKA

Bauzkwnit ciyTHUK MOXKET OKa3arTh BAUSHWE HA (POPMY CIIEKTPAIBHBIX JIMHUN ITEHTPAJIHHON 3BE3IbI
nocpeacreoM sdbderrta orpaxkenus ([Tapborbe u ap., 1998). Ilo xapakrepy Bo3myinenunit npodueit
JINHWUH MOXKHO BOCCTAHOBUTBH YTI'OJ HAKJIOHA OPOWTHI, a 3aT€M W MacCy CIoyTHuKa. MeToa mo3Bossger
OTIpeIe/INTh TaKyKe KOMOMHANIMIO pajnyca n ajibbeno cryTHuKa. 1pebyemasi TOUHOCTh PEruCTpalny
npodusieit TUHUM ABJISETCS CErOTHS IPEeIeIbHO TOCTUXKIMOM.

4.1.6 TI'paBUTAIIMOHHOE CMeEIIEHUE

AMIumTy1a rPABUTAIMOHHOIO KPACHOTO CMEIIEHUS B aTMOC(epax 3Be3/] JOCTUTAET TPEX MOPIIKOB:
or 30 km/c B armocdepax Gesrbix Kapiukos 10 30 M/c B armocdepax cBepxruranTos. V3-3a HeTOTHO-
cTeil B ONIpeIe/IEHUN YCKOPEHUs CHJTBI TSIXKECTH METOIOM MOJesel aTMocdep pajnyc  Macca 3BE3IbI
HE OTpeeNsioTCs TouHee 5%, U JJisl OMHOYHOMN 3BE3/bl IPABUTAIIMOHHOE CMEIIEHUE HE MOYKET ObIThH
BhIUMCIEHO To9Hee ueM 50 m/c.

4.2 WacTtpymeHTanabubie 3P PEKTHI

BOJII)HII/IHCTBO PeEaIn30BaHHBbIX METOJ0B U3MEPECHUA JIY HEBBIX CKOpOCTeﬁ HE ABJIAIOTCA OTrPDAHUYCHHBI-
MU TI0 TOYHOCTH CO CTOPOHBI KBAHTOBBIX IIYMOB CBeTonpueMunka. OCHOBHYIO POJIb UT'PAIOT OITHOKH,
CBS3AHHBIE C MHCTPYMeHTAJIbHbIMU dddekTamu. Takue ommbKy MOXKHO Pa3eIuTh Ha JIBE PYIIIbL:
CBSI3aHHBIE C MTPOCTPAHCTBEHHBIMU PA3IUUUSIMU AMMAPATHON (DYHKIMY IO MO0 KaMephl CIIEKTPO-
rpacda U CBI3aHHBIE C U3MEHEHUSIMU alTapaTHOW (DYHKINN BO BPEMEHM.

4.2.1 Amnnaparnas (pyHKIuS U yPOBEHb CUTIHAJIA

Kpocc-koppessiumonabie METOIbI OIpeie/IeHns Iy 9eBbIX CKOPOCTEN OCHOBAHBI HA IIPEJIIOI0KEHUN O
PABHOIIPABHOCTY BCEX TOUYEK CIEKTPa (T. €. CTATUCTUKA CUTHAJIA B KAXKJIOW TOUKE OTParKaeT TOJBKO
HaJIWYMe TOW WJIM WHOM [eTajn B CIIEKTPE 3BE3Ibl, U KAXKIas CIEKTPAIbHAS IETAIb NCKAYKEHA BJIUSI-
HUEM annapaTHo (yHKIuu crekTporpada 0JuHAKOBO). KpoMe TOro mpemosaraercs, 9To B CIIEKTPE
OTCYTCTBYIOT JINHWUY, UMEIOIIME APYTYIO JIy4eBy0 CKOPOCTh (HAIPUMED JIMHWU CIIEKTPa 3eMHOM aT-
Mocdephl W JIMHUY CIIy THUKA B CJIydae HaOJIIOIeHNi ClIeKTPaIbHO JBOMNHON 3Be3/1b1). I13-3a addek-
TOB BUHBETUPOBAHUs B Kamepe crekTporpada un 3ddexkra m3MeHeHrns: KOHIIEHTPAIMU CBETA BIIOJIb
TIOPSIKA, SIIEJIe-CIIEKTPa PACIpeiesieHre SHEPTUN BIIOIL CIEKTPa n3MeHsgeTcd. Ecam Takoil CekTp
00paboTaTh KPOCC-KOPPEIIIINOHHBIM METOIOM — IOJOXKEHNE MAaKCUMyMa, KOPPEeISAIUMOHHON dyHKIUN
OyIeT comepKaTh OMMOKY, OTPAKAOIIYI0 PA3IMYHBIN BeC Pa3HbIX yIacTKOB crekTpa. CiemoBaresb-
HO, TIPEIBAPUTEIBHO CIEKTD 3BE3Jbl JOJKEH OBITH MEepEeHOPMUPOBAH (IPEICTABJIEH, HANPUMED, B
eIMHUIIAX YPOBHSI HEIPEPBIBHOTO CIIEeKTpa). IIpn Takol HOPMUPOBKE ypPOBEHb IIyMOB B LEHTPAJIb-
HOM U mepudepuiiHbIX YACTIX CHEKTpa pazandeH. V3-3a HEMIEHTUIHOCTH aNllapaTHOW (QyHKIUH
criekTporpada 1Mo MOJI0 KaMepbl BO3MOXKHEI 7Ba 3¢ dexrTa. Bo-mepBoix, ecin mmpuHa annapaTHOR
GYHKINY HEOIUHAKOBA, UYBCTBUTEIHLHOCTH KPOCC-KOPPENSNNOHHOTO METOHa OKAYXKETCS Pas/JIndHOM
B [IEHTPAJIbHON u nepudpepuitHoit YacTax CrekTpa. Bo-BTOpBIX, W3-33 AUCTOPCUU BO3MOXKEH (P dekT
CUCTEMATHIECKOTO 3aHVIKEHUs! (3aBBIIIEHNUS) JIyI€BOil CKOPOCTH, OIPEIEISEMOl IO PA3HBIM JaCTAM
kagpa. Ecau nucropcus cuMMeTpWYHA OTHOCHTEIBHO IEHTPA KaJpa, TO TAKWe CHCTEMAaTUIEeCKUe
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OMUOKY OTIPEIESIEHNST CABUTA IO TTPOTUBOIIOIOKHBIM YACTIM KaJIpa JOIKHBI KOMIIEHCHPOBATHCS, HO
He IIOJTHOCTBIO, T.K. PacIpejesieHne JUHAY B CIEKTPe HEPABHOMEDHOE.

4.2.2 HW3meHeHusi mapameTpoB crekTporpada

HexecTkocTh criekTporpada Tak»Ke OrpaHUYnBaeT TOYHOCTh U3MEpEHUs JIy4ueBoit ckopoctu. Ecu B
NIPOMEXKYTKE MeXKy HOJIydeHUeM CIIEKTPA MCCIeIyeMol 3Be3/Ibl U CIEKTPa 3BE3bI-CTAHIAPTa JIyde-
BBIX CKOPOCTEH M3MEHHAIOTCS OTHOCUTEIHHOE PACIIONOXKEHNE ONMTHIECKUX JJIEMEHTOB CrieKTporpada,
ux GHOpMa WX IOKA3ATENU IPEJIOMJIEHUS — BHYTDPEHHSA TOYHOCTH METONA B 3HAUUTEILHOU Mepe
Oymer obecrienena. Cieaem OleHKY MpUMeHUTEbHO K crekTporpadgy HIC.

IIpu kosddumuenTe TMHEHHOr0 pacmupennus MeTawa okoro 1078 u3menenne Temmeparypsr kon-
crpykumn HIC ma 1° BrBoBer m3MeneHme (GOKyCHOTO paccrosaHus Komaumaropa ua 0.007 mm, 9To
JUIS CITydasl aBTOKOIMMAIINU TIPUBEJET K YVIIUPEHUio crnekTpanbHoit guunn Ha 0.2 MxM. [Ipu dak-
rope mmporommeasHocty HIC (12) ymupenne criekTpajibHON JuHUM B (DOKAIBHOM [TOBEPXHOCTH Ka-
Meps! He npeBocxoauT (.02 mxMm. Ha caBurax suHuit ymmupenune MOXKeT TPOSBUTHCA TOIBKO B CIydae
acummerpuaHbix juanit. [Ipu 3aBenomo 3aBbimennott acummerpun (10%) ykazannoe ymupenue Jiv-
HUH MOKET BBI3BATH CABUT He 60s1ee ueMm Ha, 0.002 MKM, ITO COOTBETCTBYET OIIUOKE JIyI€BOH CKOPOCTH
0.2m/c. CremoBaTenbHO, IPU W3MEHEHUN TEMIEPATYPhl METAJLUINIECKO KOHCTpYKIuK Ha 1° m3me-
HEHUSIMYA PAa3MEPOB MPUOOPa MOYKHO TTPeHeOpEedh.

I3MeHenue IIOKa3aTeIs IpeOMJIeHHs BO3ayxa cocrapiser mopsgka 1076 ma 1° u 0.4 x 1076
Ha 1MM pryTHOro crosnba. Takoil »Ke BeIWYMHBI OyZyT M3MEHEHWs YIVIa DPACHPOCTPAHEHUS JIyda
(3aitgens u qp., 1972). Ipu dokycnom paccrostaum kameps! F = 600 MM n3MeHeHne TeMepaTyphl Ha
1° mpuBeZeT K CMEIIEHUIO TIOJIOKEeHN ClIeKTpabHol aunun Ha 0.6 MKM, 9TO B ciiydae crekTporpada
HBOC coorBeTcTBYeT M3MEHEHNIO JIy9IeBoil CKOopocTr Ha 75 M/c. VI3MeHenne gaBiieHust Ha 1 MM PT. CT.
BBI30BET OIUOKY JiyueBoii ckopocru Ha 30 Mm/c.

I/ISMeHeHHﬂ TIOKa3aTeJIdA IIPEJIOMJIEHUA CTEKJIa B HaI/I6OJIbIHeI>'I CTEIIEHU TIPOABJIAIOTCA B COABUTAX
JIUHU# y TPU3MEHHBIX TPUOOPOB. Y COBPEMEHHBIX TUMPPAKINOHHBIX CIEKTPOTPadOB 9T N3MEHEHUS
TIPOSIBJISIIOTCS W3-33 M3MeHEeHUe (DOKYCHOTO PAacCTOAHMUS JnH3. V3MeHeHne moka3aTeis mpeoMIeHNUsT
ILJIABJIEHOTO KBapIia, W3 KOTOPOTO M3TOTOBJIEHA ONTHUKA 3ePKAIbLHO-THH30BOM Kamepsl HIC, coctas-
nser 15x 1076 ma 1°. l3menenue ¢hoKyCHOro pacCTOSHUS IPOMCXOJUAT TAKIKE ¥ 110 3aKOHY JIHHEHHOTO
TeMIepaTypHOro pacimpenns. VI3 cymeprno3umnun 3TuxX IByX (aKTOPOB ClIEIyeT, YTO CyMMapHBIM
3¢ heKTOM MOXKHO ITPEHEOPETD.

Vzmenenust moCTOAHHON AU PAKIIMOHHON PEIIeTKY IPY YBEJINYeHUN TeMIIepaTyphl Ha 1° oreHu-
s 10 (POpMyJie peIeTKH, [MOCTaB/IsAs 3HAUEHNs YIJIOB, XapaKTepHble jyid 3iejyie R2 B aBTOKOJ-
amManuu. Yron audpaxinun ymenbimTes Ha 4 X 1078, uro npusener k casury smmmit Ha 2.4 MKM,
9KBUBAJIEHTHOMY M3MEHEHUIO JIydeBoii ckopoctn Ha 300 Mm/c.

IIpy KOHCTPYMpPOBaHWK COBPEMEHHBIX CIEKTPOrpadoB, IPEIHA3HAYEHHBIX IIPEMMYIIECTBEHHO
OJIs OIIPEJIeJICHNSA JIy9eBBIX CKOPOCTEN, PEelmaeTcd, B YaCTHOCTH, W 3aJa9d MUHUMU3ANUN TIEPEIuC-
JIEHHBIX WHCTPYMEHTAIbHBIX 3(DPEKTOB.

5 IlepcnekTuBHBIE METOJbI OMPeAeJIeHUd JIydeBbIX CKOPOCTeii 3Be3/]

K uwnciy mepcrekTHBHBIX OTHECEM JaJibHelInee COBEPIIEHCTBOBAHME METO/OB OJHOBPEMEHHON Ka-
JMOPOBKY ¥ Pa3BUTHE METONOB OBICTPOTO KOHTPOJIS ¥ MOACTPOKEU crnekTporpada. OyHaaMenTa b
HOE€ Pa3/IMYue METOJ0B COCTOWT B TOM, BBITOJHSIOTCA JIM W3MEPEHWS HEKOTE€PEHTHOrO W3JIyI€HUsI
nin KorepeHTHOTO. [Ipm paboTe ¢ HEKOTEPEHTHBIM WM3JIyUeHHEM yiKe ¢ Hadaja 70-X TOI0B TepBOE
MECTO YJIEPKUBAIOT PA3HOBUIHOCTU KPOCC-KOPPEJIANMOHHON TEXHWKW, B OCHOBY KOTOPOI IIOJIOXKEH
npuatmn MyasrumiekcHoctu (Pesmxer, 1955). Orparnyenns TOYHOCTH METOOB CBSI3aHBI C MHCTPY-
MEHTATHHBIME 3P dEKTaMu, TPUCYIIIUMEI TUPPAKITHOHHBIM CIIEKTPOrpadaM. DT Ke OTPAHUICHUS
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paboTaroT ¥ B METPOJIOTUYIECKON 3a/Jade TOYHOTO OMpeeseHns JJIWH BOJH JUHUN Pa3/JIAIHBIX aTo-
MOB # uOHOB. OHAKO OCHOBHBIE METPOJIOIMYECKUE JOCTUXKEHUS IPOIIEAIIEr0 CTOJIETHS O0sS3aHbI
WCIIONB30BAHWIO CBONHCTBA KOTEPEHTHOCTH. DTO MO3BOIUIO YHTH B 00J1aCTh PETUCTPAIUN OUeHb HI3-
KUX [OTOKOB WM3JIydeHus (HAIpUMEP OT IepeiaTdyrka MapCHaHCKoi muccuu Bukuuros Ha 3emito
nocrynan curaasn 10710 spr/c, Torma kax B 331346 n3ydenna komebammit hporocdeps ComHIa acTpo-
HOM OIEpUpPYyeT C BeJIMIMHAMM TOPSiKA HECKOIBKO 3pr/c). Pasamane sTux Besmunn miurocTpupyer
MIEPCIEKTUBHOCTD KOTE€PEHTHOW TEXHWKY 110 CPABHEHWIO C HEKOTepEeHTHOM. [lepBhIM m1arom Jijist ycra-
HOBJIEHUS CBSI3U MEXK Ty MCCIEAYEMBIM ONITUIECKUM CIIEKTPOM U JIaOOPATOPHO TECTUPYEMON IaCTOTOMR
SIBUJICSL IPUHIMIT reTepoaununoil cnekrpockonuu (A66ac u ap., 1976). Ho Takoit myTs mempuromen
JIJIST CIIEKTPOCKOIIUY B ONITUYECKOM Arana3oHe. Bo-TepBbIX, TeTePOINHHBIN CIIEKTPOMETP MOYXKET WC-
[OJIB30BATHCH € TEJECKOIIOM, e auaMeTp m3o0paxkenus Menbine aucka Diipu (Komn, 1985). s
OTITUYIECKOTO JUANA30HA 9TO O3HAUAET IIPUMEHEHUE TEJECKOIa, C JUAMETPOM O0bEKTHBA B HECKOJIb-
kK0 carTrMeTpoB. C 37O TOYKM 3pEeHWs] TPWHIIAT TEeTEPOANHHON CITEKTPOCKOTNN TTOAXOANT OOJIBIIE
JUTst OpOUTAIBHBIX, MUPAKINOHHO-OIPAHNYEHHBIX TeJIeCKOnoB. Bropoe orpanuyenue 6oee pynIa-
MEHTAJIbHOE — 9TO y3Kasi pabodasi 10JI0Ca TeTEPOJNHHOTO CIIEKTPOMETPA, ONpEeesiseMasi M0JI0CoH
npueMunKa. CyIecTBYOIINE TETEPOANHAEbBIE CIeKTpoMeTphl pabotaroT B K- uamnasone, Ho Tam wH-
dopmarus o JIyderoii CKOpOCTH OejIHA U CJIOXKHA, T. K. TJIOTHOCTD JIMHUH 3BE3JHOIO CIIEKTPa, HU3KAS,
a TJIOTHOCTH TEJITyPUIECKUX JUHUN BBICOKA.

WTak, KpoCc-KOPPeSsIInoHHas TeXHUKa paboThl ¢ HEKOTEPEHTHBIM U3TyIeHUEM TOKA3aJ1a, BBICO-
Ky10 3(p@DEKTUBHOCT, HO W CHJIbHYIO 3aBUCHMOCTH OT WHCTPYMEHTAJIBHBIX 3(PEHEKTOB, TOTma Kak
TIPUHINATI T€TEPOIUHUPOBAHUS, CBOOOMHBIN OT YIOMSIHYTHIX WHCTPYMEHTAJIBHBIX 3(DhEKTOB, HEID-
(beKTI/IBeH n3-3a pr,ILHOCTeﬁ BBITIOJTHEHU A yCJIOBUA KOTE€PEHTHOCTHU. HO—BH,ZLI/IMOMy, IEPCIEKTUBHBIMA
MOTYT OKa3aThCsI TOMBITKA COYETATH JOCTOWHCTBA DTUX MPUHIUIOB. VealbHBIM perenneM ObLIO
OBl COXpaHeHUEe IPUHIINIA, MYJIbTUILIEKCHOCTH U KOHTPOJIb COCTOSHIS CIIEKTPOrpada KOTepeHTHBIMA
MEeTO/IaMMU.

5.1 TIlIpoekTt momucka BHeconHeuHbix miaaner (HARPS)

HARPS (High Accuracy Radial-velocity Planetary Search) smistercs cmektporpadoM BBICOKOTO
pa3perienusi, IpegHa3HAYeHHBIM JJIsi BBICOKOTOYHBIX W3MeEpEeHuit JiydeBbiX ckopocreii. IIpoexkTHas
rounocts HARPS cocrasisier 1m/c (ITene u ap., 2000). CBeTOnpreMHUKOM SIBJISIETCS MO3aUKa U3
aByx marpur [I3C 4096 x 2048 smeMeHTOB KarKaasl, TAKHE pPa3MeEphl MO3BOIAIOT PErHCTPUPOBATH
omuOBpeMeHHO auarna3oH 380-680 M ¢ BenmmumHON crekTpasbHOro paspernenus R = 90000. Crmexk-
Tporpad MMEeT ONTOBOJIOKOHHOE coueranue ¢ 3.6-M reseckormom EFOO, orymuarommmcst Jrydimum
B MHUpE MOHOJMTHBIM 3€PKajIOM JIaHHOrO KJacca. KaaubpoBKa JJIMH BOJH OCYIIECTBJISIETCS CITEK-
TpoM Th+Ar, perucrpupyeMbiM OJHOBPEMEHHO CO CIIEKTPOM WCCiIeryeMoii 3Be3abl. C 3To# 1esbio
Ha, BXOJIe CIIEKTPOrpada yCTAHOBJIEHBI JBa OMTOBOJOKOHHBIX KaHAJIA: 3BE3IHBIN W KAJIMOPOBOYHBIM.
Ocuornoit oTmuunTenbroit veproit HARPS aBnserca cxema 6esioro 3padka, CyTh KOTOPOM COCTOUT
B TOM, YTO IIy9KH, PACXOOAINUECA TTOCJIE 3IIIEJIJIE, IIE€PEXBATHIBAIOTCA 3€PKAJJIBHBIM KOJJIMMATOPOM
¥ HAMPABJISIOTCH Ha TIJIOCKOE 3€PKAJIO, PACIONIOXKEHHOe BOIM3U TOPIA OMTOBOJOKHA. DTO 3€PKAJIO
OTKJIOHSIET PACXOIAIIAECS IIYyYKHA HA JPYLYI0 00JIaCTh 3€PKAJBHOTO KOJUIMMATOPA. 3ATeM KOJLIMMU-
POBaHHBIE MOHOXPOMATHIECKHUE TIyUKW TIONAa0T Ha rpu3My (IIpu3Ma IUIIC MPo3padHasi PEIneTka),
HEIIOCPEICTBEHHO 32 KOTOPOil ycTaHOBJeHa JuH30Bas kKamepa ¢ marpureii [I3C. Cxema Gestoro 3pad-
Ka TI03BOJISIET YMEHBIIUTh AIEPTYyPy KaMephl ClieKTporpada, 9To KpaifHe BayKHO JJIst JOCTUXKEHUS
BBICOKOTO pasperienust. BOIu3u y3K0ro mIOCKOT0 3epKaJjia YCTAHOBJIEHA OTPaHUINBAOIIas auadpar-
Ma, CHIXKAOIIAs PACCEsTHHBIN CBeT. V3-3a HU3KOTO YPOBHSI PACCESTHHOT'O CBETA OKA3BIBAETCS BO3MOXK-
HBIM Pa3MECTUTh MEXIY MOPSIIKaAMU 3IejIjIe-CIeKTPa 3Be3Ibl CUCTEMY TOPSIKOB 3IIeJIIe-CIIeKTPa
cpaBaenusi. O0beM, B KOTOPOM pa3MEIlEH CIIeKTPorpad), BAKyyMUPOBAH, 9TO, B COYETAHUU C JIPYIHU-
MU MepaMu, TTO3BOJISIET TOAAEPKUBATH TEMIIEPATYPY ONTHIECKUX 3/1eMeHTOB ¢ TouHOoCThio 0.01° C B
teuenne Houn. CriekTporpad Berymus B crpoii B Korie 2002 roma. B meom, mpoekr HARPS oTpaxa-
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€T CTPEMJICHUEC COXPAHUTH IIPUHIUIT MYJIBTUIIJIEKCHOCTU IIPU PE3KOM CHUXKEHUUN WHCTPYMEHTAJIBHBIX

3 dexToB.

5.2 Cxewmsl ¢ 3tamonom Pabpu-Ilepo

[Ipobsiema, cTabunm3aruu KpymTHOTAOAPUTHBIX CIIEKTPOTrpad 0B 3aCTaBU/Ia UCKATh KAPANHAJILHBIE De-
[IEHUS — CIIEKTPaJIbHBII Tpubop J0/KeH ObITh MaIorabapuTHBIM (UTO IIO3BOJISIET €0 JIETKO CTabu/Iu-
3WpOBATh) U YAOOHBIM B yIpaB/eHUU. ECTECTBEHHO, 06PaTUTHCS K OCHOBHOMY WHCTPYMEHTY CBEPX-
BBICOKOTO pasperiernst — unTepdepomerpy (sranony) Pabpu-Ilepo (UPIT wau DDII), meiicteue
KOTOPOT'O OCHOBAHO HA IIPOXOXKIEHUU CBETa MEXKIY IBYMS ILJIOCKONIApPaJUIEIbHBIMU CBETOEIUTEIb-
HBIMU TTOBEPXHOCTSIMU. B pe3ysibraTe MHOTOKPATHBIX OTPAXKEHU OT IOIYTIPO3PAYHBIX TOBEPXHOCTEH
B UDII obpazyercs psii mapasiebHBIX CBETOBBIX MYyYKOB. KCIH 33 9TAJIOHOM TIOMECTUTH COOMpPAro-
Y10 JINH3Y, TO B ee (pOoKyce 06pa3yercs psajl spKUX KOJIEIl, COOTBETCTBYIOIIMX PA3IUIHBIM ITOPSITKAM
nHTepdepernny. VIHTEeHCUBHOCTD KaXKJOTO TOCIETYIOIIEro My YKa B 9TAJI0OHEe MAJIO OTIMIaeTCs OT UH-
TEHCUBHOCTHY TPEABIAYINEro, 9TO 00yCIaBINBAECT BHICOKYIO Pa3PEIIAIOIIyi0 CIIOCOOHOCTH mpubopa.

CooTHolenust, OnuChIBaioIIre xapakrepucruku 3rajona Pabpu-Ilepo, MoxHO HaliTu B y4ueOHU-
kax (Tomamckwuit, 1955, 3aiinens u ap., 1972). 31ech TOJIBKO HAOMHUM OCHOBHBIE 3aKOHOMEDHOCTH.
VryIoBasg IUCIEepPCUs TAJIOHA 3aBUCUT JIUIIb OT JJIMHBI BOJIHBL U yIvia magenusd. [locTosnnas sTaaoHa
— WHTEPBAJI JJIMH BOJIH, COOTBETCTBYIOIIHMH PACCTOSTHUIO MEXKTY COCETHUMU KOJBIIAMY, PABHA OTHO-
IIEHNWIO YTJIOBOTO PACCTOAHUS K yIVIOBO# mucnepcuu. Pazpemnaionias criocOOHOCTh U KOHTPACTHOCTD
srasiona Pabpu-Ilepo 3HAUNTENIHHO YBEJIMUMBAIOTCS NIPU yBEJIUUEHUN KOIPDUIMEHTOB OTPAKEHUS
3epkaa r. Yem Gosbiie KodpDUIMEHT OTPaKeHUsI, TeM BBIIIe TPeOOBaHMWSI K TOYHOCTH U3TOTOBJIE-
Hust 3epkas 0t. Hanpumep, ecin r = 85%, to §t = A/40, a ecsin v = 94%, To §t = A/100. 3menenue
TEMIIEPATYPHI STATOHA, & TaKXKe aTMOC(EpPHOTO IaBIEHUS CMeIaeT MHTepGhEpPEeHITNOHHbIE KOIbIIA.
TemmeparypHOe CMeIIeHMe KOJIel TPOTOPIMOHAIBFHO TOIIrHE 3TagsoHa. OJHAKO N3MEHEHHe Pa3HO-
CTH XOJla B PE3yJIbTaTe PACIIMPEHUS PACIOPHOTO KOJIbIIA YACTUYHO WU ITOTHOCTHIO KOMIIEHCUPYETCS
YMEHBIIIEHNEM IIOKA3ATe s IPEJOMICHNS BO3/YXa IIPU MOBLIIIEHUN TEMIEPATYPHI.

O6parumcst K TpuMepaM UCHojIb30Banus dtajgona Padbpu-Ilepo B mpakTuke n3MepeHus JIy YeBbIX
CKOPOCTEN.

IIpu pa6ore c sramonom Pabpu-Ilepo Tpebyercss pemuTh 3a7ady BbIIEIEHUS OJHOTO pabodero
CIIEKTPAJIBHOTO TIOPSIKA ITAI0HA (IIyTeM MPUMEHEHWs] HHTeP(EPEHIMOHHOTO (DUIBTPA) WIN 3319y
IPOCTPAHCTBEHHOTO PA3BEJEHNsI COBOKYNTHOCTH pabounx nopsaakos (myrem ckpensanust JPII co
criekTpaJabHbIM mpubopom). [lepsoiii MeTon npuvenen Ha BTA 11 MacCOBBIX OIpeIesIeHui JIyde-
BBIX CKOpOCTeii 3Be3/] B cocraBe maposbix ckomternit (Moucees, 2002). ITpu sTom 6bL1a JOCTUTHYTA
TOYHOCTH 2 KM/C st my = 17.5. CTpeMieHre yBennanBaTh crieKTpasibHoe paspernerne NOII sery-
maer B KOHMJINKT C BBIIEICHWEM OIHOTO PAbOUEro MOPSIAKA TIPY TIOMOIM WHTEPMEPEHITNOHHOTO
dunprpa. [HosTomy mHabmromenusi ¢ BoicokuM paspernerneMm Ha VUOII BO3MOXHBI, €CIU YCTAHOBUTD
nocinenoBarebuo asa (mmm gaxe tpu) UPII. TTapamerpsr stux UPIT pomxabl 6BITH TOH06pPAHBI
TaK, 9TOOBI HA BBIXOJE CUCTEMa MMeJIa TOJIBKO OJUH MOPSI0K MHTEPMEPEHIINH, & BCe COCETHIE ObLIN
noramensl B orgenbubix VIDIL. Takas cucrema maseiBaercs PEPSIOS (Mubeps, 1979). TounocTs
n3mepenuit jiyaesoit ckopoctu ¢ PEPSIOS (Tpay6 w ap., 1978): npuseseno jyisi 1-m Tejeckorna,
3a 1 gac, mg my = 26V = 10m/c. Jocrouncrsa cucrem PEPSIOS, oueBmgnble B 310Xy OJHOKA-
HaJIBHBIX CBETOIIPUEMHUKOB, CErOJHA HE OIIPAaBABIBAIOT 3HAYUTE/IBHBIX IIOTEPH CBETAa B TaKOMi cxeme.
Bonee nmepcnektuBubIM gBysteTcsa codeTanne VIPIT co cnekTporpadoM, OCHAIIEHHBIM MHOTOKAHAJIb-
HBIM CBETOIIPUEMHUKOM.

CylecTByOT JBa OCHOBHBIX THIA COBMECTHON YCTAHOBKM 3TAJIOHA W CIieKTporpada — BHY-
TpeHHSAS W BHelmHss. [Ipy BHYTpeHHeH YCTAHOBKE 3TAJOH TOMEIAETCS MEXIy KOMIAMATOPOM U
JUCTIIEPTUPYIONUM 31eMeHTOM crekTporpada. JJocTonHCcTBOM Takoi#l yCTAHOBKY SIBJISIETCS KOMITAKT-
HOCTB, OTCYTCTBH€ JOMOJHUTEIHHBIX ONTUYECKUX JIeTasIelf, BO3MOXKHOCTb OBICTPOI TpaHCHOPMAIIH
B 0bObIuHbIi cekTporpad. HemocraTok BHYTpeHHEH yCTaHOBKU — OOJIBINOE KOJIUIECTBO PACCESTHOTO
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cBeta. [Ipy BHelHel yCTaHOBKE 3TAJIOH PACHOIAraeTCd B IapasiIeIbHOM CBETOBOM MyUKe, 00pa30-
BAHHOM KOHZIEHCOPOM, & JIOTIOJIHUTEIHHBIN 0O0BEKTUB CTPOUT M300PAKEHUsT KOJIEIl Ha BXOIHOW IIEJIH.
Bremrusasa ycTaHOBKa JaeT MeHBIIee KOJTHIECTBO PACCESTHOTO cBeTa. MeTon CKpeIuBaHus 9TaI0Ha CO
CHEKTPAJBHBIMU NPUOOpPAMU CYIECTBYET JaBHO, HO B aCTPOPU3UUIECKOH IIPAKTUKE M3BECTHO JIUIIb
HECKOJIBbKO IpuMeHeHUi sTastoHa Pabpu-Ilepo B coderanum c smeste s HAOTIONEHUH TOYEUHBIX
00'bEKTOR C BBICOKMM CIIEKTPAJILHBIM pa3peleHneM. Bo-1epBhIX, 9TO MeTO ] CKAHWPOBAHUS CIIEKTPA
OJHUM IIOPSIIKOM IEPeCTPAEMOr0 STAJIOHA, CKPELIEHHOTO C SIIesie, Y KOTOPOU IIMPOKOIIOJIOCHBIM
UHTePdEPEHIINOHHBIM (DUIBTPOM BBIZEJEH TOJIHKO OAWH HMOPSNOK Mu(PAKINU, PETUCTPAINSI CUTHA-
JIa TPOM3BOMIACH OIHOIEMEHTHBIM pueMHnkom (Mubepn, 1979). Bo-BTopbIX, Takoi ke mpuHImI
ucnonb30BaH co 100-kanasbHbIM npueMankoM Tuma Digicon (Cepkoscku, 1976). B-tperbux, 6bLia
c/leJiaHa MIOIBITKA OJHOBPEMEHHON perucTparuu 6OJIBIIOr0 YUCIa MOPSAIKOB HHTEPGEPEHIInY, B 9TOM
CIyJae IPUMEHSIIaCh BHYTPEHHsIS yCTAHOBKA dTasona (Baiire u ap., 1978, MaxMuwuiian u ap., 1985).
ITpemnoxena cxema ucnonanzosanusi I®II B orpaxkentom cere (Koxpan u SIur, 1985), B aToMm ciryuae
HA CHEKTDP 3BEe3/bl HAKJAJLIBAETCS CUCTeMa Y3KUX abcopOuuil, mMoJIoyKeHne KOTODPBIX OIpeIesIseTcs
ammaparHoit gpyHkuneit srasona. Vccienosanme Bo3MoXKHOCTH TpuMeHeHns stajona Pabpu-Ilepo B
BBICOKUX Topsigkax wHTepdepentuu (m > 20000) wa BTA swmonneno B pabore IMTamayka (2000).
YKazaH psj BO3MOXKHBIX ACTPOHOMWYIECKUX TPUMEHEHWH, TAKNX, KaK U3y9IEHNE MPOTIKEHHBIX 00b-
€KTOB C SMUCCUOHHBIME CIeKTpaMu (IPOTOILIAHETapHBIE TYMAaHHOCTH), WCCIEIOBAHWME KoIebaHmit
dorocdeprr Comtna myrem perucrpanuu orparxkenHoro (JIyra) wim paccesHoro (JIHeBHOE HEOO) CBe-
Ta, CreKTPOohOTOMETPHS TIPOTSKEHHBIX UCTOYHUKOB ¢ abcopbumonubiMu crekrpamu. (IIpuvenenne
U PII na Buemrueit ycranoske co cuekrporpadgom HIC BTA Mbl paccMOTpUM B OTIEIBHOM CTATHE).
Ucnonnzosanmne NPII kak ycrpoiicTsa, bojiee CBETOCHIFHOTO, YeM AU@PAKIMOHHbIN crekTporpad,
obecreunBaeT TOCTUReHNe 60J1ee BBICOKOTO CIEKTPAIbHOTO paspelnenst (IIPU JaHHOW CBETOCHUIIE), U,
CGJIE€J0BATE/JIBHO, TPEAOCTAB/IACT IIPUHOUNINAJIBHYIO BO3MO2KHOCTE YBE/JIMYEHUA TOYHOCTU U3MEPEHUA
ayueBoii ckopoctu. Cocrosinne V®II MoxkeT KOHTPOJUPOBATHCA B KorepeHTHOM obsactu (Haiigenos
u Yynronos, 1976).

5.3 MeTox abcoioTHOII akceJepoMeTpun

[Ipobsiema m3MepeHus: abCOMOTHBIX 3HAYEHU JIy9eBOi CKOpocTu (B OJHON U3 CHCTEM) UMEeT D[
IPUHIUNIUAIBHBIX OTDAHWYEHUI (HAIPUMED TPYJHOCTU IOCTPOEHUS CHCTeMBbI OoTcueTa). OgHako
B OOJIBIIMHCTBE 33/1a9, CBA3AHHBIX C WCC/IEIOBAHUSIMU HEOOJBINMMX W3MEHEHWH JIy4eBOW CKOPOCTH
(acTpoceiicMOIOrus, TIONCK ITAHET), 3HAHHE abCOMIOTHOTO 3HAYEHUS] CKOPOCTHU WM3JIUIIHE, JOCTATOY-
HO U3MEPWUTH BesinunHy n3Menenusi ckopoctu (yckopenue). IT.Kouu (1984) npemioxu ciegyomiee
TMPUHIIATHATRHOE pelreHne mpobeMbl: HeOOX0AUMO W3MepPITh He abCOMIOTHBIE CKOPOCTH, & TOJBKO
W3MEHEHWS 3TUX CKOPOCTEeH y JAHHOTO O0HEKTA. YCKOPEHUS U3MEPSIOTCS OTHOCUTE/IHHO TTEPBUIHBIX
CcTaHIAapTOB 4acToThl. [Ipexe ueM M3JI0XKUTH TEXHUKY METOJa aKCEeJEepOMETPUU, OCTAHOBUMCS HA,
acTpoU3NIECKON MOTHUBAIUH 33JaUU U KPATKO CyMMUPYeM Pa3BUTHE AJIbTEPHATUBHBIX TEXHOJIOTHIA.

Beigenstorca gBe mpobsieMbl, TPeOYOME PE3KOTO MOBBIMIEHNsS] TOYHOCTA W3MEPEHUS JIyIEBBIX
CKOPOCTEfi: 3Be3[HAs CefcMOoIorust U mouck rianer BHe CoHEYHOM cucTeMbl (BHECOJTHEUHBIX TIIa-
uer). IIpobsremMbl 0OLEANHSAIOTCS YUCTO TEXHOJOTUIECKH — B 000MX CIydasix HEoOX0auMo 000#TH
acTpodU3NIECKNEe OrPAHNYEHNs, HAJIaraeMble Ha 38a49y U3MEPEHUs JIyY€BOi CKOPOCTH C TOUYHOCTHIO,
npesocxomgameit 10-20 m/c. Hanpumep, n3-3a TypOy/IeHTHBIX IBUXKEHU B aTMOCHhEPe HEBOZMOXKHO
OIpPesIe/INTh CKOPOCTh JBUKEHNUS 1IeHTPa 3Be3/b! ¢ omubkoit meree 100 m/c. daxe st Conxua, rue
TypOyJIEHTHBIE JBUKEHUS B aTMocdepe M3ydeHbl JOCTATOYHO TOAPOOHO, 0OHAPYKEHNE TPAaBUTAII-
OHHOIO KPACHOI'O CMEIIEHMUsI, SKBUBAJEHTHOrO nonpaske Ha 600 M/c, ssiaserca npobiemoit. Ogna-
KO CceficMUYecKre OCHWJIISIMA JIy9eBO# CKOpocTH ¢ ammuinTynoit menee 0.1M/c ymanock obHapy-
xwuth (I'per u ap., 1980). Xapaxrepubie nudpbl B 1pobIeMe MOMCKa BHECOJHETHBIX [LJIAHET TAKOBBI:
JBUKEHUE IOIUTEPOIIOI0OHOM IIaHETH BOKPYT COTHEYHOIIOAO0HOM 3BE3AbI 00eCIeYnBaeT KOoaebaHus
[EeHTPA MacC CUCTeMBI ¢ amiuTyaoit 13 M/c u nepuogom B 12 srer. Tloka HET HaEXK Bl U3MEDPUTDH
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abCOTIOTHYIO CKOPOCTH C TOYHOCTBIO B HECKOJIIBKO M/C, T.K. aTMocdepHble (hPeHOMEHBI MOTYT Mac-
KMPOBaTh JBUKEHHsI LEHTPa Macc (Hampumep B TedeHue 11-jieTHero [uKJia COJHEYHOM aKTUBHOCTH
¢dopMa MarHUTOUYBCTBUTEIbHBIX JTUHUN U3MEHSIETCH, T.. U3MEHSIOTCS MOJIOXKEHUS IIEHTPOB TaKUX
yanit). [Tosromy u B mpobJieMe MouCKa BHECOJHEYHBIX IJIAHET KPUTUIHBIM SBJISETCS OIPE/IeIeHIe
He abCOJTFOTHOM CKOPOCTH, a €€ M3MEHEeHMIA.

KakuMu TeXHUYECKUMU CPEICTBAMHU PEIIAIach 9T 337a9a C MOMEHTA MOCTAHOBKU 00EWX IPO-
6srem? B remmoceficMosioruu mepBBIM U3MepUTEIeM KosiebaHuit aBmicda MaranToMeTp Babkoka, mpu-
MEHSIEMBIH IO JIUHUSM C HYJEBOW MArHUTHON 4yBCTBUTEJBHOCTHIO. [IpW 3TOM MCIOIB30BAJICS CBET
or Beero gucka Cosana. Cesepubiii u ap. (1976) npuMernn METOANKY CPABHEHWs W3JIyYeHUs, 110~
CTYIIAIONIEr0 OT IIEHTPAJIBLHON YacTH COJHEYHOI'O JUCKA W OT KPaeBoi 30HBI. Takmm oOpazom Obl-
Jin obHapy»keHbl 160-MUHYTHBIE OCHMJLISANINN JIYY€BBIX CKopocTeii. B 3Be3/1HO# criekTpockonuu ciie-
nayer ormeruth pabory ['puddunos (1973a,6), rae psij CHCTEMATHUECKUX ONUIMOOK OBLT MCKJIIOYEH
IIyTeM TPUBA3KM m3MepeHuil jguuuit Gpororpadnaeckoro 3Be3aHOTO CIEKTPa K M3MEPEHWAM JIUHUN
resutypudeckoro crmekrpa. Cuvur (1982, 1983) oTMmerns, 94TO TOYHOCTH TOTO METO/Ia OTPAHUYEHA
TponocdepubiMu Berpamu. Vmero pereproro abcopbumonuoro cruekTpa passuin Kavmmnbamr u Yokep
(1979), ucnonp3yst abCOPOIMOHHYIO TUeiKy, 3anoaHeHny o napamu HF | 6oiee mpakTuyHbBIH BapUAHT,
HA Iapax MOJIEKyJbl Hoza, passuan Koxpan u Xarmec (1992), Mapcu u Barrep (1992). T ckanu-
poBaHUs OHOM JHWK 3Be3HOr0 criekTpa Tpay6 u ap. (1978) npuMeHnIn MyJIBTHUIIIEKC U3 TAJIOHOB
®abpu-Ilepo. IIpenmytecTBa paboThl IO COBOKYIHOCTH JuHU (7 JuHMit B criekTpe ApKTypa) mpo-
nemoncrpuposas Cvut (1982, 1983), ucnons3ys Reticon B cuekrporpade dokyca Kyzas. Cepkoscku
(1976, 1979) mepBbIM mpemIOXKUI coueTanue dTagona Pabpu-Ilepo ¢ smeste-cuekTporpadom, pa-
forarommM B OHOM JuDPAKIMOHHOM NOPsiKe. DTy uaewo pazsuan MaxMwuwian u ap. (1985, 1993)
u ITarayk (2000), ucnons3ysa smeute-ciekrporpad ¢ marpureit [I3C. I1. Konn (1984) mpemioxui
METOJI aKCEJEPOMETPHUH, UJes KOTOPOTO COCTOUT B IEPEHOCe M3MEPEHUil B KOTePEeHTHYI0 00JIaCTh.
Onumrem mpuHIUI PaOOTHI AOCONIOTHBIX COTHEYHOrO W 3Be3aHOro akcesepomerpos (Komn, 1984,
1985, 1994).

5.3.1 A®OCOJIOTHBIN COJTHEYHBI!l aKCeJIepoOMeTP

OcuoBy cosneunoro akcesnepomerpa (Komn, 1985) cocrasisier nepecrpanBaemblit nHTEpbEpOMETD
Dabpu-Ilepo, uepes KOTOPHIN IPOXOJUT HEKOIEPEHTHOE U3JLyY€HNEe COJTHEYHOIO CIIEKTPA, CMEIIAHHOE
C KOTepeHTHBIM WM3JIy9eHWeM Jas3epa C nepectpamBaeMoit gacroroit. [locae UPII m3nydenme moma-
aeT B qudpPaKIMOHHBIN CleKTporpad, rie PerucTpUupyercs NMPUEMHUKOM C YUCJIOM 3JIEMEHTOB HE
MeHee JeThIpeX. /IBa aeMenTa perucTpupyoT aBa cocequnx mopsaaka VPII, gepe3 KOTOpBIE IPOXO-
AT m3jydeHne, oOpa3oBaHHOE B KPhLIbsix juHUEN (qorocheproro crekrpa. UPII nepecrpanBaercs
Tak, 9TOOBI CUTHAJ B 000MX MOpsiaKax ObL1 oguHakoB. Ilpu sroit HacTpoiike DI mans u3nydeHus
TIePEeCTPamBAEMOrO JIA3€Pa PECUCTPUPYETCH B APYTroM MecTe (DOKAJIBHON MI0CKOCTH AU PAKIIMOHHO-
To criekTporpada, IJie PACIOIoKeHbl 1Ba IPYTUX JI€MEHTa CBETOIPUEMHUKA, PETUCTPUPYIONINE TBA
npyrux cocemuux nopsaka VPII. IlepecrpanBas 4acToTy J1a3epHOTO M3JIyUEHUST, MOXKHO ITOOUTHCS
paBeHCTBa curHaJa B 9TuxX nopsakax UPIL. Hacrora HacTpoiiku ja3epa OyaeT cOOTBETCTBOBATD TIO-
JIOXKEHWIO [EHTPa TSKeCTH u3Mepsemoit uaun ¢GorocdepHoro crexrpa (pa3yMeercs, BBINOJTHIETCS
repecyerT 9acTOTHl C y9eTOM HOMEPOB mopsiikoB). Ocraercst W3MepHTh YacTOTy HACTPOWKM Jiase-
pa. DTa IpoIeaypa BHIIOIHSIETCS B KaHasle KAJIHOPOBKM YaCTOT, Ile U3JIydYeHUe [IePeCTPANBAEMOrO
Jla3epa CMEIIMBAETCS C M3JIydYeHWeM OIMOPHOro Jjasepa, paboTalomero Ha CTabuaIn3upOBaHHONW dYa-
crote. Ilpu sToM m3Mepserca dacTora Omenmii. Tak, B abCOTIOTHOM COJTHETHOM aKCEJIePOMETPe
[OTOK! B KPBLIbSX JIMHUK HE U3MEPSIOTCs, a BhipaBHuBatorcs, cocrosane VPII (paccrosiamne mMexay
JIACTUHAMMY, WJIN JaBJIEHUE BO3/yXa) TaK¥Ke He M3MEPSIeTCs, U3MepsieTcsl TOJIBKO JacToTa, 00pa3o-
BaHHAs KOMOWHAIMEH KOTePEHTHOTO M3JIyY€HUsI OMTOPHOTO U [I€PEeCTPanBaeMoro Jjia3epos. torossim
Pe3yIBTATOM SBJISETCS PA3HOCTH CKOPOCTel B JIBa COCETHUX MOMeHTa Habsonenusd. VIcxogHpIMu Ta-
paMeTpaMu SBJISIOTCA CKOPOCTb CBETA W YACTOTa CTAOMIN3UPOBAHHOTO Jia3epa, MOCIeHsIs N3BECTHA
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¢ TourocThI0 1071 9O CooTBETCTBYeT HaKOTITEHHOM 3a TO omubKe M3Meperns B 3 MM/ c. TouHoCTS
MEeTO/a TIPSIMOIIPOIIOPIIMOHAJIBHA, [IMIUPUHE UCIO/Ib3yeMOit uann HhoTOCHEPHOTO CIIEKTPA U 0OPATHO-
TPOTIOPIINOHAIbHA, KOPHIO KBaPATHOMY W3 YMUC/Ia OTCIETOB B COJHEYHOM KaHAJE, T.€. OTDAHWYEHA
GdoToHHBIME ITyMaMU. TeXHUYIECKYIO POb/IeMy, TO-BUIMMOMY, COCTAB/ISIET IUANA30H M3MEHEHNUsI JIy-
9eBOI CKOPOCTH OT COMHEeTHOM mosrycdeps! (£300M/c mo 06e CTOPOHBI OT MEPUANAHA B TEYEHUE JTHS
n £500 M/c B TedeHMe T0/A, UTO COOTBETCTBYET AMANA30HY W3MEHEHWs 4acTOT, He Peajn3yeMoMy B
mepecTpamBaeMoM Jiasepe). BrIxox u3 3aTpy/IHEHUs] BUIUM B CMEHE maphl pabounx mopsikos OIT
Ha, COCETHIOI0.

5.3.2 A®GCOJIOTHBIN 3BE3/IHBIN aKCeJIePOMETP

B omnnume oT CoOMHEYHOTO aKceaepoMeTpa, B 3Be3THOM HEIOCTAeT CBeTa. 11osToMy OCHOBHOe Tpe-
OoBaHWE K 3BE3THOMY aKCeJIepoMeTpy — pabora mo Gosbmomy umciy Jwauil. HexenaregabapiM, u3
SHEPTETUIECKUX COoOpaxkeHuit, sinsgerca u pa3merierne VUPII B ocHOBHOM KaHaJje C IEIBI0 OIHO-
BpeMeHHOil perucrpauuu ciekrpa 3se3asl 1 UPII. Dmesne-ciekrporpad ¢ marpuuei [13C, coemu-
HEHHBIN C TEJECKOTOM WJIM OMOPHBIM KAHAJIOM UYEpe3 OMTOBOJOKOHHBIN ONTHIECKUN KOMMYTATOD,
peructpupyer jubO CIEKTD 3Be3/bl, OO0 HEelpepbIBHOE M3/IydeHue, IPOIIe/IINee Yepe3 MepecTpau-
Baembiii IOIT (Konn, 1985, 1994). Ilycrs nepsoii, onmopHOi smoxe HAOJIIOAEHWI 3BE3/bI ¥ KaHA/IA
U®II cooTBEeTCTBYIOT 3HAUEHUS JIyUeBOM CKOPOCTH 3Be37bI V1 M PACCTOSHUS MEXIY MIaCTHHAMU
srajona SP1. B mocnemyromryto smoxy “2” ckopocts mamenuTcs K V2 un paccrosame K SP2. Ilocmes-
CTBUS NI O0OMX CIEKTPOB IOJOOHBI — OHM CMEIIAIOTCS BIOJB IITKAJBI JAaCTOT. 3aJadell sBJISETC
nogobparsk Takoe 3Hadenue SP2, 4To0bl CMeleHns OKa3a/IuCh PaBHbIMU. Ka K Iblii 13 3aperucrpupo-
BaHHBIX CIEKTPOB CPABHUBAETCI C OMOPHBIM, IIPU 9TOM PETUCTPUPYIOTCS JBE OUIMOKU PACCOIJIACO-
BaHus. [lepBasi, npomopnroHaJbHas CABUTY 3BE3HOIO CIEKTPAa OTHOCUTEIHLHO IIEPBOTO 3BE3HOTO,
OTIPABJISAETCS B CIEKTPOrpad C IeIbI0 CTAOMIN3AIUHN JUHUNE OTHOCUTEJHHO JEMEHTOB MAaTPHIIHI
IT3C. Tlocae sroro perucrpupyercst criektp V®PII. Bropas ommbka paccoriacoBaHusi, yKa3bIBAIO-
mas Ha Pa3HOCTH MEXKJY CIBUTOM 3BE3/IHBIX CIEKTPOB (OTPaKAIOIINM KaK W3MEHEHUS JIyIeBOil CKO-
poct, Tak M HecTabuibHOCTH crekrporpada) u casurom crekrpos U®PIT (orpakarommm TOJIBKO
HecTabmIbHOCTE criekTporpada), cayxkur s nepenactpotiku VIOII. Tlepenacrpoiika UPII orpa-
JKaeT M3MEHEHUs JIYyUeBOi CKOpoCcTH, TaKuM 06pa3oM, criekTp MPII noBTopseT cMelnenus 3B€3IHOTO
cuekrpa. Crenens nepenacrpoitkun DI koHTpoMpyeTcs, KaK ¥ B COJTHEYHOM aAKCEJIEPOMETPE, M3-
MEPUTEJbHBIM KAHAJIOM, COAEPKAIIUM HACTPAWBAEMBIN U OMOPHBIN Ja3epHbIEe NCTOYHUKHU. JacToTa,
obpazoBaHHast KOMOWHAIMEH YaCTOT JIA3€POB, PETMCTPUPYETCS TeTEPOAUHHBIM JETEKTOPOM U M3Me-
psercd yacToToMepoM. VI3MeHeHMe 9TO# YaCTOTHI TaKOe ¥Ke, KaK eCIu Obl OIMH JIa3ep HAXOIUJICS Ha
TTIOBEPXHOCTH 3BE3JBI, & BTOPOit — B Touke Habsomaressa. [I3C-cnekrporpad paboTaer Kak HyJIeBOE
OTCYETHOE YCTPONCTBO, T.e. CABUT JMHWI HE U3MEPSIETCS, & TOJBKO OIEHWBAETCS 3HAK U TOPSIOK
BEJIMYUHBI CABUTA JJIsI OIeHKH cremenn rnepeHacTpoiiku VUPTI. Yuciernoe MoneTmpoBaHie MPOIECcca
U3MepeHrs] W3MEeHEHUsl JIy9eBOi CKOPOCTH Ha abCOMIOTHOM 3Be3nHoM akcesnepomerpe (Komm, 1985)
ngaer ouenky ommbku 0V = 0.16 m/c st 3Be3a61 my = 10 npu Habsrogenusix Ha 1- M Tesgeckore B
TedeHne daca. IIpn momkITKe TOCTUTHYTH TPEE] TOYHOCTH W3MEPEHUs] M3MEHEeHW JIyd9eBoit CKOpo-
ctu Ha cuekTporpade ELODIE, nepuomnyuecku xanmubpyemom nocpeactsom UL, stu onenku moj-
repansnchk (Korn n ap., 1996). OcHOBHBIM HeIOCTATKOM abCOIIOTHOTO 3BE3/HOIO aKCEeJepOMeTpa
SIBJISIETCS TTOCTIEIOBATEIbHAS PETUCTPAIUS 3BE3THOTO U KaJIMOPOBOUYHOTO CIEKTPOB, UTO COXPAHSIET
YYBCTBUTE/JIBHOCTH ME€TOAa K HEKOTOPHhIM CHUCTEMATUYIECCKUM OIHI/I6K3,M, Ipucymum ,[LI/I(I)paKIlI/IOHH])IM
cuekTporpadam. [1o3ToMy B KOHCTPYKIINK TaKOTO CIEKTporpada JOIKHBI OBITH TPEAIPUHSITH Me-
PBI IO ObecTedeHnI0 CTAbMIBHOCTH Ha BPEMEHAX, CPABHUMBIX CO BpeMeHeM skcmo3unmu. Ha xapak-
TEPHBIX BPEMEHAX PETUCTPAINU BCEH COBOKYITHOCTH CIIEKTPOB Pab0TAET CUCTEMA “@BTOMOACTPONKN”
CrekTporpada, T.e. CTAbMIN3AIUA TIOJIOKEHNsT JTUHWH OTHOCUTENBHO 3eMenToB Marpuisl [13C.
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5.4 UVHaTepdepomerp BHeIIHEN aucnepcuun

[IpenyioxkeHa u UCIBITAHA CXE€Ma, JOMJIEPOBCKOTO WM3MEPUTEJNS, TPEICTABJISIONIEr0 CO00H rubpumyg
HecIeprupyouero uarepgepomerpa Maiikenbcona u qudpakuuonsoro cuekrporpada (Fe u ap.,
20026; dpckun, 2003). VaTepdepoverp ¢ bUKCHPOBAHHOM PA3HOCTHIO XO/a YCTAHOBJIEH II€PE]] BXO-
oM B qudpakKImoHHbIN cuekTporpad. B doxkanpHol mrockocTr cniekTporpada Ha CIeKTpe 00bek-
Ta opMEUpyeTCcs cucTeMa (PAa30BBIX M0JIOC, COOTBETCTBYIOIMX A0COPOUMOHHBIM JUHUSIM. DdhderT
Homtepa cnpuraer ¢a30ByI0 MOJOCY [JsT KAXKJI0U CIIEKTPAIbHOM JIMHWUM, STOT CABUT MPAKTUIECKU
OJIMHAKOB JIJIsi BCEr0 PErUCTPUPYEMOr0 CIEKTPAJBHOTO nuarnal3oHa. Takue (ha3oBbie mo/I0CH HADJIIO-
nmatorcs u ¢ sragonom Padpu-Ilepo Ha BHemnedt ycranoBke (cM. puc. 4 — 8 B pabore [Tanuyka, 2000),
Ho nurepdepomerp Maiikesbcona siBysiercst 6ostee cserocuabHbIM pubopoM, dem DPIIL. Ilo cpas-
HEHUIO C rosiorpaduIecKuM reTepoauHubIM crekTporpadom (dyrmac u ap., 1991; ®panzgcen u ap.,
1993), rae audpakunoHHAs PeIleTKa yCTAHOBJIEHA B OJHOM W3 Ijied nHTepGhEepoMeTpa, paccMaTpu-
BAEMBIfl METOJI UMEET 3HAUUTEIBHO O0JTee MUPOKYI0 CIEKTPATHHYIO TOIOCY.

5.5 DBecmeaenoii cnekrporpad ¢ mHTEpdEPOMETPUUECKUMHU pPEIepaMu

HamomunM eme 06 0aHOM peleHnr IpobJeMbl HECTAOMILHOCTH MU(PAKIIMOHHOTO CIeKTporpada.
Jlunauk (1961) npemioxun cxemy GeciieneBoro qupakIuoOHHOTO CIeKTporpada, B KOTOPBIN BKJIIO-
YEeHA IJIOCKONAPAJIIeIbHAS [IJIACTUHKA (MJIM CHCTEMa ILIACTUHOK ), (hOpMUpYIOIas uHTepdepeHiu-
OHHBIE MOJIOCHL. DTH TI0JI0OCHI MOTYT OBITH MCIOIF30BAHbI B KadecTBe pernepos (“criekTp” cpaBHEHUs ).
JIOCTOMHCTBAMY CXEMBI SIBJISIETCS OJTHOBPEMEHHOCTD MTO3UI[MOHHON KaInOPOBKY (CrcTeMa mos10c (op-
MUDPYeTCsl N3/Iy YeHUeM MCCIeAyeMOli 3Be3/1bl) U He9yBCTBUTE/ILHOCT K MEXAHUYECKUM J1ehOpMAIisiM
cuekTporpada. OTHOBpeMeHHO OBLT TPEII0KEH OPUTHHANBHBIN CI0CO6 aBTOMATHIECKOTO THANPO-
BAHUS TIOCPEICTBOM CMEIIEHUs TIOJIEBOM JIMH3BI KOJLIMMATOPA.

6 CooTBeTcTBHE METOIOB M 33134

Kpa,TKO OCTaHOBUMCA Ha aACKBATHOCTU METOHJOB U3MEPEHUA JIYIEBBIX CKOpOCTeﬁ peIraeMbIM 3a-
madaMm. ITokazano (Kowmm, 1985), 9uTo ¢ mpuMeHEHHEM MHOTOJIEMEHTHBIX CIIEKTPOrpadoB OmubKa
U3MEpeHusl JIy9eBOil CKOPOCTU MOXKET OBbITh CyIiecTBeHHO noHuxkeHa (B 30 pa3) OTHOCUTEIBHO Of-
HOKaHAJBLHOTO crekTpoMerpa Tuna CORAVEL. TlosToMy m3 0671aCTH TOYHBIX M3MEPEHUH JTyIeBBIX
CKOpOCTeﬁ OJHOJIEMEHTHBIC METO/bI CErOJJHA BBITCCHEHBI.

6.1 OpagHOBpPEMEHHBIE N3MEPEHUH JYy4E€BbIX CKOPOCTEH

3aada permaercs OO0 TPUMEHEHNEM yCTAHABIMBAEMOTO B PEAYKTOPE CBETOCHUJIBI TIEPECTPANBAEMO-
ro UPII, paboTaroiiero B 0HOM TOPsIJIKe, BbIIEJIeHHOM nHTepdepeHmoHbIM dbuabTpoM (Momncees,
2002), u60 mpuMeHeHreM MHOTOOOBEKTHBIX OTITOBOJIOKOHHBIX criekTporpados (Cuentruopru u ap.,
1998). B nepBoMm cirydae peanm3yoTCs TOYHOCTH BhIIIe 1-2KM/C, JOCTATOUHBIE, HAIIPAMED, JJISI Pe-
meHusl 33739 O JUCIIEPCUU CKOPOCTEH 3BE3J B COCTABE IIApOBBIX CKOIeHwmii. Bo BTOpoM ciydae
TOYHOCTH 3ABUCHUT OT CXEMbl ¥ KOHCTPYKINU AUMMPPAKIIMOHHOTO CIEKTporpada, HO OrPAHUINBAETCS
73-3a HEIOJIHOTO TIEPEMEININBAHUS alepTyp B CBETOBOIAX HEOOJIBINON JJIMHBI ¥ BO3HWKAIOIMMA OT-
CIOZIa, OMMOKAMU BCJIEICTBUE HETOUHON IEHTPUPOBKY M300parKeHUil 3Be3/T HA TOPIAX CBETOBOJOB U
HETOYHOTO TUIWPOBAHUS.

6.2 MaccoBble U3MEpPEHUs JIy4eBbIX CKOpOCTeii

3a1aua U3MEPEHUsT CKOPOCTEH 3BE3)] B COCTABE PACCESIHHBIX CKOILIEHUH, acCOIUAllnil, WU B TI0JIE, HE
MOXKET OBITH pEIlleHa MeTOAaMU OJHOBPEMEHHON CIeKTPOCKOINU COBOKYIHOCTU 00bekToB. [lociemo-
BaTeJIbHOE U3MEPEeHe COTeH 3Be3 Tpedyer ycusuil mo onTUMU3alud MeToa HabjrogeHnii. B kade-
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CTBe yJAuHOTO MpUMepa mpuBeeM crektporpad JIarsma (1985), riae MeTo ] perucTpaluy CIeTINKOM
doronoB uu juHeiikoi [I3C B u3zbpanHOM HOPSIKE SIIEJLIE JIOIOJIHAICA KPOCC-KOPPEJIAIUOHHBIM
CpaBHEHWEM C STAJOHHBIM crekTpoM 3Be3nsl (Ber, 1985). Ilpu 15-tu orcuerax Ha kamas (wam 90
OTCYETOB HA JIEMEHT CIIEKTPAJIbHOIO pPa3perienus) Ha 1.5-M TeJecKome yAaaoch J0CTHYL TOYHOCTH
0.7xkM/c 1 3BE37 B cOCTaBe paccesHHbIX ckortenuit (Msteio u nap., 1986). CoBpemeHHbIil mo-
XOJ K PEIIEeHNI0 9TOM 331a9M MPEeLyCMaTPUBAET TPUMEHEHNE CTAOMIN3UPOBAHHBIX ONTOBOJIOKOHHBIX
IIIesIIe-ClIeK TporpadoB, CHAOKEHHBIX TIEPEMEIBaTeeM anepTyp (CKpaMmbJepoM).

6.3 MaccoBbie N3MEpPEHNUsl IMUCCUOHHBIX CIIEKTPOB

[Ipu u3MepeHUn CABUTOB 3MUCCHOHHBIX JIMHWUY PA3BEIEHNE MTOPSIIKOB SIIEJLIe-CIIEKTPa HeobsI3aTe b
H0. CJre10BaTE/IBHO, MOXKHO CIKOHOMUTD CBET, MCKJIFOUUB U3 CXEMBI CIIEKTPOrpada 3JIEMEHT CKPEIleH-
HOHN JMCIIEPCUH, a TaKyKe BBINTPATh HA CHUXKEHUW BKJIQJIa OT IIIYMOB CUMTHIBAHUS, PACIOJIaras BeCh
smeste-ciekTp B oany Jjunuio ([Taruyk u ap., 19996). K coxanenuio, MeToz He MOy I/l IUPOKOTO
TIPAKTUIECKOTO TIPUMEHEHUS. DBLIO TMOKA3aHO, UTO METOJ PErUCTPAINN HEPa3BEIEHHLIX ITOPAIKOB
1Ie/1Ie-ClIeK Tpa IPUTOZEH U B ciydae abcopbumonnbix cnektpos (Kioukosa, 2001), Ho sTOT MeTO[
€Ille IPEJCTOUT ONTUMHU3NPOBATH 110 YNUC/LY MCIOAb3YyEeMbIX HOPSIKOB B M30paHHOM Jualla30He JJINH
BostH. [Ipm sTOM ympomaeTcd 3a1a9a OJJHOBPEMEHHOM PETMCTPAINN CIEKTPa CPABHEHU.

6.4 BBICOKOTOYHBIE U3MEPEHNUS CKOPOCTEil OTAEJIbHBIX 3BE3T

3/ech yCIENTHO KOHKYPUPYIOT JIBa MeTOJa: HaDJrojeHust depe3 abCopOIMOHHYI0 HOJHYIO siueiiky
U ONTOBOJIOKOHHBIE HABJIIOJEHUST C OJHOBPEMEHHO# perucrpaimeii crekrpa cpasuenus (ELODIE,
CORALIE, FEROS, HARPS). Ilepsbiit MeT0z IpeANOYTUTEIEH HA TEJIECKONAX GOJIBIIOTO AUAMET-
pa, Iyie OMTOBOJIOKOHHOE COUYeTaHWe elle mpeicrapiser npobsemy. (Pemenue 510 mpobieMbl MbI
BUJUM B TIEPEHOCE Ha CIEKTPOrpadbl BHICOKOTO PA3PEIIeHNsT TEXHUKHA MYJIBTH3PAYKOBBIX CIEKTPO-
rpadoB CpemHero pasperierus, rae npodaema 3pOEKTUBHOIO MCIOIB30BAHUS CBETA, PEIIEHA Iy TEM
COYETaHUSI MHOTOJIMH30BOTO 6JI0Ka € OMTOBOJOKOHHBIM BX0j0M). TOYHOCTH, XapaKTepHbIE it al-
COPOLMOHHBIX STY€EK ¥ JIBYXBOJOKOHHBIX CleKTporpados, cocrasisor or 20 10 5m/c. Abcopbuuon-
HblE STYEHKN TIPUMEHSIOTCS, B CPEIHEM, HA WHCTPYMEHTAX OOJIBINET0 JUAMEeTpA.

KpOMe ITUX ABYX METOAOB, MHTEPEC 3aC/Iy2KNBAIOT BaPUAHTHI CKPEIMUBAHUA CKaHUPYIOIIETO UH-
Tepdepomerpa Pabpu-Ilepo ¢ smeste-crekTporpadoM, T.K. pe3yIbTATOM CKAHUPOBAHUSA SBJISETCS
Ha0OOp 3HAYEHUN WHTEHCUBHOCTHU W3J/IyU€HUs, MpomyineHHoro B mopsakax VU®II. CremoBaresnbHo, 0T
3aJa49M U3MEPEHUs CMEIEeHN JIMHUNA MBI IIePeXoauM K 3a/iade UM3MepeHusd MHTEeHCUBHOCTE!, 94TO Ha-
MHOTO 3KOHOMUYHel (06IIee JOKa3aTeTLCTBO ITOTO YTBEPK/IEHUS TPUBEJIEM B OT/IEIBHON CTAThE).

6.5 lNM3mepenus, orpaHHYE€HHBIE CBOMCTBAMU CBETONPUEMHHUKA

Kaxk mpasuiio, paccmarpuBarorcst orpanndenusi (poronabiMu Tirymamu. CTporo roBopsi, BCEria MOXK-
HO Ha¥TH HACTOJBKO CJIaObIil 0OBEKT, TOYHOCTH ONPEIEIEHNUS JYIeBO CKOPOCTH KOTOPOTO OT'PaHU-
4YeHa, HAIpUMeEp, IIyMOoM cuuThbiBaHus Mmarpuibl [13C. Ycuausa no CHUXKEHUIO 1IyMOB CYUTHIBAHUS
JIOJIKHBI COTTPOBOXKIATHCS YLy dinenneM “kocmerndecknx” xapakrepuctuk marpui [13C (Marpunst ¢
HEYIOBJIETBOPUTEIBHON KOCMETHUKOW HENPUTOIHBI [T KPOCC-KOPPEISIUOHHON TexHuKn ). [Liist 6osee
SAPKMX 00'bEKTOB HACTYTIAET CUTYALNS, KOTJa TOYHOCTh OTPAHUYIMBAETCSI CBONCTBAMY CIIEKTPAIHLHOTO
mpubopa (MHCTPYMeHTaIbHBIE OMUOKY) U OCOOEHHOCTSIMY MeTo/1a Habrrogennii. MakcuMmaibHast 9y B-
CTBUTEJILHOCTH KPOCC-KOPPEJIAIMOHHON METOIUKU Jjis 3BE3]] COJTHEYHOTO TUIIA JIOCTUTAETCSl BOJIU3U
4300 u 5100 AA, ONTUMAJBHOE CIeKTpaabHOe pa3pernenue mpu nepexone ot 3500 mo 7000 A YMEHb-
mraeTcs BABOe, coctaBisisa B cpegnem R = 45000 (Mepsun, 1985). Ilpu ciekTpaasHOM paspernieHnn
R = 60000, cpexrem ms crexrporpada HIC, B obmacta 4300 A cpensumit HAK/IOH SmeMeHTa COMI-
HEYHOT'O CIIEKTPA COCTABJISIET BEJIMYUHY YPOBHS KOHTHHYYMa Ha IOJOBHHY aHrcrpeMa. JlocTmxenne
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TOYHOCTH 3 M/C IO U3MEPEHUsIM OJJHON TOYKH, IMEIOIIeil TAKO! CpeTHeCTATHCTHIeCKUH HAKJIOH, Tpe-
byer obecnieants yposerb curtasia S/N = 10000. D1y BesndnHa IIOHMIKAETCS B KOPEHb KBaPATHBILH
M3 YKNCIa JIEMEHTOB pas3pelneHus, T. €. B 26 pa3 mia ommoro smesnre-mopsaaka HIC. Mcmonb3ys
10-15 nopsiakoB smeste-kaapa, noaydum yeirosue S/N = 100, peanusyemoe 3a 1 wac npu cpegaux
arMocdepHbIx ycnousx s 38e3x mp = 8-9 (Ilanuyk u ap., 2002). B pexxume TemmoBoro ymapa
uHCTpyMeHTaIbHbIe HectabuabrocTrn HIC moryr gocrurars 10M/c 3a 10 munyT. Takum obpasowm,
OTpaHUYEHNE TOYHOCTHU JIyUEBOM CKOPOCTU CBOMCTBAMU CBETOIPUEMHUKA HACTYIIAET CKOPEee OT BO3-
pacTaHusl CKBAYKHOCTH (BpeMsI CUUTBHIBAHUS CPABHUMO CO BPEMEHEM 3JKCIIO3UIWU), Y€M CO CTOPO-
HBI IIIyMOB CYUTHIBaHUs. B smoxy “meieHHbrx” (hOTOIEKTPpUIeCKUX TpueMHuKoB — marpul [13C,
MOIYJISIIMOHHBIE METObI, pa3paboTaHHbIe B OCHOBHOM it OOPHOBI C HECTAOUIBHOCTSMU Ha BXOJE
CIEKTPOMETPA, OKA3a/IMCh BhITECHEHHbIMU. He HCK/II0YeHO, YTO C MOsiBJIeHWeM “ObICTPBIX” MaTpPHI]
[13C ymacrcs MOIEpHU3UPOBATH YaCTh CTAPHIX IPUEMOB, Pa3pabOTaAHHBIX /ISl OJHO- U JIBYXKAHAJb-
HBIX cucreM. Kpome Toro, nmpnmenenne 6uicTpomeiicTBytomumx Marpur] [13C mo3Bonmt obparnThest K
3a/1aue CO3JaHUs JANTUBHOTO CIEKTPAJIHHOTO Mpubopa.

7 BoiBoabl

B ucropuyeckoMm acrexkTe mepedrc/I€Hbl OCHOBHBIE COCTABJISIONINE METOAMIECKON YacTH IPOOJIeMbI
YBEJIMUEHUs TOYHOCTH OIIPEIesIeHNS JIyIeBBIX CKOPOCTell 3Be3/. ITa IIpobJsieMa CTUMYJIUPYET Pa3BU-
THe CIIEKTPOCKOINYIECKON TEXHUKN Ha MPOTSYKEHNN 1eJI0ro cTojieTnsi. IIpnBenens! n3bpaHHble mapa-
MEeTPBI TUIMUIHBIX AU(PPAKITMOHHBIX CIIEKTPOrpPadOB. YKA3aHO, 9YTO B KJIACCUIECKUX CIIEKTPOCKOIIH-
9eCKMX METO/aX OCHOBHBIE 3aTDPY/JHEHUsI BO3HUKAIOT Ha pybexxe 100 M/c, mpuYrHAMA TOMY SIBJISIFOT-
¢Sl HeCTaOMIHFHOCTD OCBEIIEHHOCTH IEIH, TEMIIEPATYPHOe N3MEeHEeHUe TMOCTOSHHOM TudpakInoHHOMl
PEIIeTKN U HEXEeCTKOCTh MOyJis cBeronpuemunka. O6sacts Tounocred syume 100 M/c npunaie-
KUT Tpubopam, TJIe OCYIIECTBIISETCS MEePUOANYecKas (MeXy HayJIHBIMU SKCIO3WUIUSAME), KBA3W-
OJIHOBDEMEHHAs! (JIByXBOJIOKOHHBIM MeTon), miau omHOBpemenHas (abcopbumonnas saeiika, IPII B
OTPaYKEHHOM CBeTe) MO3UINOHHAS KaInOPOBKA. Pa3MelneHre COBPEMEHHBIX SIIIeLIe-CIeKTporpadoB
HEIOCPEICTBEeHHO Ha KpymHbIX Teseckonax (Keck, VLT) cymecTBeHHO TOBBIIAET CBETOBYIO 3 deK-
THBHOCTH CHEKTPOrpaoB, U4TO KOMIIEHCHUPYET HE3HAUYWTEhHBbIE MOTEPU B TOYHOCTH OIPE/EIEHUS
JIyIEeBBIX CKOPOCTel, CBABAHHBIE C JIOKAIW3alluell TpHOOPOB Ha TOJBMMKHBIX HICMUTOBCKUX ILIAT-
dopmax. Baenpenne BbICOKOI(hD(MEKTUBHBIX MHOTOJIEMEHTHBIX CBETOIIPUEMHUKOB U OBICTPOIEHCTBY-
forx 9BM 3HaUNTENbHO CHU3WIO OCTPOTY 3334l TO3UIIMOHHOM cTabmIn3anmu creKTporpada Jys
OOIBIIMHCTBA MCCIEI0BAHUN U TPUBEI0 K (POPMYJIUPOBKE HOBBIX MPOOJIEM, TPEOYIOIUX TOYHOCTEH
B HeCKOJIbKO M/c. Ilepeunciiens! acTpodu3ndeckne OrpaHNIeHNs IPOIIEIYPhl OIIPE/IeICHs JIy IeBOi
ckopoctu 3Be37. O6CyKIA0TCS MEPCIEKTUBHBIE METOIBI OMPEIEIEHNUS JTyIeBBIX CKOPOCTEH.
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