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BBenenue

PengruBucrBKre 7KeThl — KOJUIMMHPOBAHHBIE BBIOPOCHI BEIIECTBA — OOBITHO ACCOIUUPY-
I0TCs €O cBepXMaccuBHbIMU 9épHbIME JbipaMu (CMY/l) B HEKOTOPBIX THIIAX AKTHBHBIX sJIED Ta-
gaktuk (AZD). Ilepsbrit ket 661 00HApPYXKeH B jajékom 1918 roay B pajmoranaktuke M87 B
ONTHYECKOM jnanasone [1], xorst nanboJibiiee pasBuTHe HayKa O JZKeTaxX MOJIydusa mocje o0Ha-
py?KeHnsl X B Pa/Ino/irana3one MHTePPEPOMETPUIECKIMI METO/IaMHU C BBICOKAM YTJIOBBIM Da3-
pererneM [2, 3, 4|. Okazajoch, 910 MHOrHE TaJakKTHKU JIEMOHCTPUPYIOT MPOTSZKEHHOE DaJio-
U3JIydeHne, COCTOosAIee U3 MEHTPAJIBHON KOMIIOHEHTHI, J?KETOB, FTOPAYNX IATEH U «PaJIu0 yIIIeily.
CoryracHO COBPEMEHHBIM IIPEJICTABICHUSAM JIZKEThl (POPMUPYIOTCS B OKPECTHOCTSIX UEPHOI JIBIPHI,
KOTOpasl MOYKET JOCTUTATh MACChl B HECKOJIBKO MIJLIMAP/IOB COJIHEUHBIX Macc. [lo-Bummvomy, 3a-
IIyCK J[PKETOB IPOMCXOUT 3a CUET SHEPIHH caMoil UEPHON JBIPHI U, BO3MOYKHO, aKKPEINOHHOIO
JINCKa. BerecTBo /KeToB MPOXOUT OrPOMHbBIE PACCTOAHUS OT MEHTPAJILHON YEPHON JIBIPHI JI0 T'O-
pPAYUX TATEH, PACIOJIOKEHHBIX HA PACCTOAHUAX, JOCTUTAIONINX HECKOJBLKUX Merarnapcek. /lo cux
0P JIOTIOJITTMHHO HEN3BECTEH TOYHBIN COCTaB JPKETOB M OTHOCUTEIBHBIN BKJI/] €I0 BO3MOYKHBIX CO-
CTABJISIONIUX (ATOMBI, IIPOTOHBI, SJIEKTPOHBI, TO3UTPOHbI, TOTOK [IOHTHHIA) B MOJHYIO SHEPTUIO
[5, 6, 7, 8]. Tak:ke HeT TBEPION YBEPEHHOCTU B HAIIEM IIOHUMAHUM TOrO, KaK JZKeTbl (hOpMUDPY-
I0TCsA, YCKOPSIOTCS M KOJUIMMUDPYIOTC Ha 6osbinx paccrosausx [9, 10, 11, 12, 13].

B 50-x rogax XX Beka BIEPBbIE V/IAJI0Ch aJCKBATHO COBMECTUTH TEOPETUYECKUE OITMCAHUS
KOMITAKTHBIX Pa/INOMCTOYHUKOB € pe3yiabTaramMu Habiofenuil. [lonavasy camrasoch, 9T0 KOM-
MAaKTHBIE PAJIMOUCTOYHUKN — 3TO PAJIMO3BE3IbI. BhICOKME PKOCTHBIE TEMIIEPATYPbI MOATOJIKHYII
uccJeioBaTesieil K MbIC/IM, YTO KJIIOYEBYIO POJIb B (DOPMUPOBAHUK PAIUOU3/IyYAHUsT UTPAET CHH-
XPOTPOHHBII MexaHn3M. Bostee Toro, [IIKI0BCKIM OBLIO BBIIBUHYTO ITPEIIOTIOKEHNE , YTO OITHIE-
CKOE M3JIyUeHIe OT HEKOTOPLIX 00BEKTOB (B acTHOCTH KpaboBHHOM TyMAIHOCTH) MOKET TaKkKe
ObITH CHHXPOTPOHHBIM, 9TO U OBLIO MOJTBEPZKJIEHO OJ1aroiaps oOHAPYKEHUIO CUJILHON JIMHEHHOM
HOJIAPUBAIIH OT 3TOIO OOHEKTA.

Obnapyzkenne pauon3/IydeHus OT BHETAJAKTUICCKUX JKETOB HAYaI0Ch ¢ obbekTa 3C 273
[14]. Ha ero BHeramakTudeckoe MPOKMCXOXKJEHNE YKa3blBaIo KpacHoe cmerienune z = 0.158. B
3C 273 merosiom mokpbiTus JIyHoit 6bLIO 0OHAPY?KEHO 2 KOMIIOHEHTBI, OJ/iHa M3 KOTOPBIX ObLIa

ACCOIMUPOBAHA CO «3Be3J10i» 13-it 3BE3/HOI BeJIMIMHBI, & BTOPasi BuINJIgAIEIA, Kak cTpys [14, 15].



CrreryronuM maroM craJjio obnapyzkenune pajmojzkera B MS8T, oJHAKO, CIYYMIOCH 3TO TOJHKO
mocJie BBOJIA B CTPOi jByX mHTepdepomerpos B KemOpu/zke, KOTOpbIe CTAM CHUCTEMATHIECKU
n3yvaTh OOLEKTHI TPEThEro KeMOPHU/PKCKOI0 KaTajiora U BCKOpe OOHAPYKUIN MHOYXKECTBO JIPYTUX
IpUMepoB pajmozkeTos [16, 17].

Hecmotps na obnapy»kenue JIOCTATOTHOINO KOJTMYECTBA JPKETOB, OCTaBaJIOCh HESICHBIM, sBJIs-
10T JIi OHU C000it UTO-TO MCKoUnTeabHoe. OrBer npuimén ¢ BeojgoM B crpoit VLA (Very Large
Array — Ouenb Gosbias pemérka) B koure 1970-x. Pajuozkersr ObLIN HARJIEHBI TIOYTH Y BCEX
THUIIOB TAJAKTUK: CefibepTOBCKIX, KIACCHIeCKUX pajnoraiakTuk n keazapos [18, 19]. VLA oka-
3a/1aCh OYEeHb COAJIAHCUPOBAHHBIM UHCTPYMEHTOM, MMEBIIUM JIOCTATOYHYIO UyBCTBUTEILHOCTH K
HPOTSKEHHBIM CTPYKTYPaM U B TO K€ BPeMs JIOCTATOYHOE pa3pelienne, YToObl OJHOZHAYHO pa3-
JIEJIATD U3JIydeHne HEPA3PENIEHHON MEeHTPAJIbHON JaCTH OT U3JIyYeHUs JIZKeTa.

[Tocie Toro, KaK BBIICHUIOCH, 9YTO HEKOTOPbIE TAJaKTUKNA UMEIOT JI?KEThI, CTaJI0 OYCBU/IHBIM,
ITO TAKOM MPOIECC JIOJIZKEH MOIMUTHIBATHCS 38 ¢IeT reHTpabaoit CMY/: mbo 3a cuér eé rpaBu-
TAIMOHHOI SHepruu, udo 3a cYeT eé Bpaienusd. /lanbHeiinme uccae0Banus MO3BOJIMIA CBA3ATH
CBOMCTBA raJIAKTHK C MacCaMU UX MEHTPAJIbHBIX YEPHBIX JIBIP U PACHPOCTPAHUTH 3TU COOTHOIIEHUS
Ha OOBIYHbBIC I'AJIAKTHKH.

CiretytoruM BaKHBIM IIATOM B HCCJIEI0OBAHUN J?KETOB CTAJIO MTOsIBJICHIE METO/Ia PaIHONHTEP-
dbepomerpun co ceepxymanbivu 6a3amu (PCJIB). [lpunecs B xkeprBy abcosornyio a3y curHasia
[IPU 3aIIMCH JIAHHBIX C KazK/IOI'0 TeJIECKOITa Ha MarHUTHBIE JIEHTHI, Y/Ia/I0Ch CYIIIECTBEHHO YBEJIMINTH
6a3pl mHTEpdEPOMETPa U TEM CAMBIM CYIIECTBEHHO IMOBBICUTDH yIJIOBOE pasperienue HabJIIo/IeH i,
JlayKe TIPEB30ii/Isl 110 9TOMY ToKazareo onrudecknii quamnazon. PCAB mabsromenus mo3Bosmm
YBHUJIETH, YTO CTPYKTypa MCTOYHUKOB 3aMETHO MEHSETCS Ha BPeMeHaX IMOPSIKa HECKOJIbKHUX JIeT
1 JIazKe BO3MOXKHO IIPOCJIEJIUTD JBUZKEHNE OT/IebHBIX jleTaieil B jzkerax [20, 21|. Okazasiocs, aro
9TU BUJIMMbIE JIBHKEHUSI UMEIOT CKOPOCTH OOJIbIIIEe CKOPOCTH CBETa B HECKOJIBKO Pa3. ITO MOMKHO
O0BbACHUTH TEM, YTO JIPKEThI HAIIPABJICHBI 110 MaJbIM yIJIOM K JIY9y 3PEHUs] U BEIIECCTBO B HUX
JIBU2KETCS C PEAJIbHBIMU CKOPOCTSIMU, OJIMBKUMU K CKOPOCTHU CBETA.

Ha BbIcOKMX "acTOTax BpeMs YKU3HU JIEKTPOHOB JIOJIZKHO COCTABJIATDH MOPSIKA HECKOJIBKIX
JIET B TUINHUYHBIX MArHUTHBIX 1M0JIgxX mopsika 0.1-1 ml'c. Tor dakr, 4T0 MBI BUIMM U3JIydYeHUE C
PACCTOSIHUI B HECKOJIBKO KUJIOIIAPCEK, TOBOPHUT O TOM, YTO IO IIyTH JIOJ2KHO ITPOUCXOIUTH YCKOPe-
Hue gactutl. Bo Bropoit nosoBune XX BeKa MPeIIPUHUMAIINCH HEKOTOPBIE TIOIBITKN U3YYEeHUS Ca-
MBIX SPKHUX JI2KETOB B OIITUYECKOM JIHAIIA30HE ¢ OBEpXHOCTH 3eMitu. OJIHAKO CYIIECTBEHHO B 3TOM
00J1aCTH YJIaJ10Ch IPOJABUHYTHCS TIOC/IE TIOSIBJICHUS KOCMUYeCKOro Tejieckora Xaobuta. [lepsbiv 00b-
eKTOM JIJIsT u3ydeHus craJ, Koneano, 3C 273 [22; 23|. Penrtrenosckasi obcepBaTopust DWHIITENRH,
zarryniennad B 1978, mepBasg mMesia JIOCTATOYHOE YIVIOBOE pas3pelieHue, MOopsjiKa O YIVI.CEK., U
IyBCTBUTEIBHOCTD, YTOOBI OOHAPYKUTH 00JIACTU PEHTTEHOBCKOIO M3JIyUeHHe, aCCOIUUPOBAHHbBIE C

JIZKCTaMU. Boubioit BKJIa/I B U3Yy4Y€HNE PDEHTT€HOBCKOI'O U3JIyY€HUA JIZKECTOB BHEC CIIyTHUK an,[Lpa.



ObHapyKeHne SIpKUX PEHTTeHOBCKUX ITSTEH Ha OOJIBIIIX PACCTOSTHUAX OT UCTOKOB JIZKETa B CJIydae
CUHXPOTPOHHOI'O U3JIyU€HUs IPEJIIojiaracT HaJuIue 3JeKTPOHOB C JIOPEHI-(haKTOPaMU MOPsIKa
107-10% B THHMYHLIX MATHUTHBIX HOJIAX C HalpszKeéHHOCThIO nopsaka 100 mxl'c. Masoe Bpems
JKU3HU TaKUX BBICOKOYHEPIUYIHBIX 3JICKTPOHOB HAKJIAJIBLIBAET €II¢ 0oJiee CTPOrue OrpaHuvdeHus Ha
pasmep ncrounnka. C Apyroit cTopoHbI, OBLIO OOHAPYZKEHO, UTO 0OpaTHbIi 3dderT Kommnrona ma
CUHXPOTPOHHBIX (POTOHAX MOXKET XOPOIIO OIHMCATH CBETUMOCTL SIPKUX IATEH B PAJIMOraakTHKe
Jlebeap A. TIpobiiema peHTreHOBCKUX ISITEH B JIZKETAX PAIUOrajaKTUK JI0 CUX MO 0OCYKIaeTcsl.
Habmonarorieecs peskoe obpe3anne CIeKTpa B ONTHYCCKOM JTUAITA30HE He MO3BOJISIET OIMMCATh BCE
U3JIy9eHne OT PaJIro 10 PEHTTeHa OJHIUM CUHXPOTPOHHBIM crIeKTpoM. OTHUM U3 9JIETAHTHBIX Pelle-
uuit crai ooparubsiii Kommron acddekt hoToHOB pe/IMKTOBOrO U3J/IyUeHus Ha 9JEKTPOHAX JIZKETA.
910, 0/iHAaKO, TpedyeT OoJIbIMX TUNNYIHLIX JlopeHi-hakTopoB Ha KUJIOMAPCEKOBBIX MacIiiTadax u
HaJIM9Us O9€Hb HU3KOIHEPTUIHBIX JTEKTPOHOB, Vyuy ~ 100.

XoTs JIZKETHhl B aKTUBHBIX #AJIpax TaJaKTUK Pa3periaioTcsd Ha MaciTadax HapceKoB, 0O0JIb-
MITHCTBO pajino-rpoMkux A mmeror sipkue Hepaspemniéanbie neHTpasbibie obactu. O HuM u3
BaKHBIX OTKPBITHI Kocmudeckoit ramma-oocepBaropun EGRET crasio To, 1ro BeicOKOIHEpPrUvIHOE
raMMa-u3JIydeHrne — TUIHIHOe CBOWCTBO KBa3apoB [24|, m 4uTo sHeprus, BbliessieMasi B raMMa-
JiMarasone, OObIYHO MPEBOCXOIUT SHEPIUIO, U3TyIAEMYIO B JIHAlla30HaX CIIEKTPA ¢ MEHBITUMU SHEP-
rusimu. TlepBblii KBazap, Koropbiit Habmonamm ¢ nomoribio EGRET, 6bu1 3C 273 [25]. Boicokas
akTuBHOCTD B jinanaszone 100 MsB-300 I'sB 6buta 3adukcnposana mosxe ramma-odcepBaTopueit
Fermi [26]. Cpenu BbIIeIeHHBIX UCTOYHMKOB, HAIPABIEHHO U3yYaBIINXCsI C TIOMOIIBIO TEJIECKOTA
LAT na 6opry Fermi, 6bu1, koreuno, 3C 273 [27]. B HazeMHbIX 9KCIEpHMEHTaX y/aJI0Ch 3aperi-
cTpupoBaTh (bOTOHBI ¢ SHEprueil B Heckoyibko T9B. Habuonenus ucroununka Mrk 421 noka3zaiin,
YTO 9TO UBJIYyUEeHUE MEPEMEHHO HA BPEMeHaxX IOPsJ/IKA MUHYTBI, 9TO, U3 COOOPAXKEHUIl ITPUIIH-
HOCTH, TO3BOJIUJIO OI'PAHUYUTL pasMepbl usydaromieit obyactu. Tor dakrt, aTo ramma-(poTOHbI
HE POXKJIAIOT JICKTPOH-TIO3UTPOHHBIC TIAPhI, O3HAYACT, UYTO JIZKETHI JOJIZKHBI JBUTATHCS CO CKOPO-
crbio 99% (a 110 pesysibraTaM MOJEJIUPOBAHUS UPOKOIIOIOCHOTO ciiekTpa — 99.98%) or ckopocTu
CBeTa.

Tak Kak (pusuKa J>KETOB ONUCHIBAETCS 3aKOHAMU KJIACCUIeCKOH (hU3MKM, a TaKKe XOPOIIO
U3BECTHBIMU 3aKOHAMHU KBAHTOBOW MEXaHUKM, MOYKET IOKA3aThCd, 9TO HE COCTAB/IAET HUKAKOTO
TPy/ia IPOBECTHU TIOJIHOE YUCJIEHHOE MOJIC/INPOBAHNE BCeX (PU3NUECKUX MIPOIECCOB, MPOUCXOIANINX
B JIZKETaX. JTO, OJIHAKO, HE TAK, U TOJILKO B IIOCJIE/IHEE JIECATUICTUE YNCICHHbIE CUMYJISIINI CTAJIN
UrpaTh BaxKHYIO POJIb B IIporiecce aHasm3a naHubix |28, 29, 30, 31]. Haubosbinyio npobiemy mpes-
CTaBJIsIeT OIPOMHBIN pa3dpoc MacIITabOB B JZKETax: OT HECKOJIbKUX aCTPOHOMUYECKUX €JIMHUIL Y
ocHOBaHWs JI0 coTen Kusornapcek. [loHonennas cumysisiius J2KeTOB JIOJIZKHA BKJIIOYATH B ceds
u cumysisitiuu okpyzkernss AL, u cumynsnun akkpernun BerectBa Ha CMY/I, u obpasoBanue

VAapHbIX BOJIH B JIzKeTaX.



KBazapaMn Ha3bIBalOT TaKne aKTUBHBIE fA/Ipa TaJaKTHK C PEISTUBUCTCKIMUI BBIODOCAMM, Y
KOTODPBIX €CTh MOIIHOE IITUPOKOIIOJIOCHOE U3/IyYeHre OT PAJINo- JI0 TaMMa-/Iharna3ona, ObicTpast 1e-
PEMEHHOCTh, BBICOKasl CTeleHb mnojgpusanun. Cauraercs, 9To KBa3aphl - 9TO MOJIKJIACC aKTUBHBIX
dJ1ep TaJaKTUK, BBIOPOCHI KOTOPBIX HAIIPABJIEHBI 110/T MAJIBIM YIVIOM K JIydy 3peHus. [Ipm sTom pe-
JIATHBUCTCKUE 3D DEKTHI YBEJININBAIOT INIOTHOCTH TOTOKA M3JIyIeHUS KBa3aPOB ITPOIOPIIIOHAIBHO
qeTBépToii crenenu dakropa Jlommepa.

HecmoTpst na cymectBennble ycrexu B pa3padOTKe W BBOJIE B CTPOl HOBEHIIUX TeJIECKO-
IIOB, CYIIECTBYIOT /IBa OIPAHMYHUBAIONINX (DAKTOPA, MENTAIOIINX OIPOOHO PA3IVIAIeTh OsrKaiiime
OKPECTHOCTU YEPHBIX JIbIP B IEHTPaxX aKTUBHBIX TAJaKTUK. Bo-TIepBHIX, OOTBITUHCTBY TEJIECKOIIOB
[IPOCTO HE XBaTaeT pas3pelienus. Bo Bcex juaria3oHax, KpoMme pajuo u OJimzKHero uHdpaKpac-
noro (IK) nmanasonos, rexunka mnHTEpGEPOMETPUH CO CBEPX/IMHHBIME Oa3aMy U3-3a BBICOKOM
JaCTOTHI U3JIyUeHNs elé He paspaboTaHa. B ramma, peHTTeHOBCKOM, YJIbTPAMHUOJIETOBOM H OII-
THYECKOM JTHalla30Hax paboTaroT TOJILKO ojunovnbie Tesieckonbl. B UK u cyOvmmimnmerpoBom
Jinarna3onax TEXHUKA CTPEMUTE/ILHO Pa3BUBACTCH, U B OJIrzKaiiiem Oy 1yIeM MOXKHO OKUJIATH 110~
sIBJICHUs] HOBBIX MHTEPECHBIX PE3Y/ILTATOB. BO-BTOPBIX, B MUJIJIUMETPOBOM JIMAIIA30HE, & TaK¥kKe B
CAHTHIMETPOBOM HCIOJIHB30BAaHUEM HAa3eMHO-KOCMUYECKHX 0a3 y»Ke MOYKHO JOCTHYhb Da3pelleHns,
JIOCTATOYHOTO JIJIsT TOTO, YTOOBI YBUJIETH CaMOe HaJ9aJ0 CTPYH HEKOTOPBIX OJU3KUX KBa3apoB, OJI-
HAKO, B 9TUX JMANA30HAX BENeCTBO BOIM3M Hadaja CTpyu Hernpospadno [32; 33|.

Tem e menee, nzyduenne KBa3apos UJIET 110 BCEMY JIMAIA30HY YaCTOT U SHEPrUil — OT METPO-
BBIX PAJMOBOJIH JI0 YACTHUIL CBEPXBBICOKUX SHEPIHil. DIeKTPOMArHUTHbI crekTp (v, vF,) KBasa-
POB B OOJIBITMHCTBE CIyYaeB NMeeT J[Be IMHUPOKUX JeTaan — ropba. [lepBruIil, Ha HU3KIX 9acTOTaX,
CBSA3BIBAIOT C CHHXPOTPOHHBIM U3JIyUYeHUEM PEJIITUBUCTCKIX 31eKTPOHOB. [IpenmyiectBo cunxpo-
TPOHOI'O MU3JIyYeHUs B JIAHHOM CJIydae B TOM, UTO OHO MOXKET eCTECTBEHHBIM 00Pa30M OObSICHUTH
BBICOKHE Ha0/II0aeMble crenenu nosgpusanun nopgaka 50%. Bropoit rop6, ma 6osee BBICOKIX
SHEPTUAX, TPOCTUPAETCA OT PEHTTEHOBCKOIO JHAIla30HA JI0 YKECTKOro ramMMa-msiydenusd. [loso-
JKEHHe MaKCUMYMOB B IIUPOKOIIOJIOCHOM CIIEKTPE HEOMHAKOBO JIJI PA3HBIX UCTOYHUKOB — OOIIast
TEHJIEHIUs TAKOBA, 9TO UeM OOJIbIIIe CBETUMOCTD KBa3apa, TeM MeHbIIIe YaCTOTHl MAKCUMYMOB B €r0
criektpe [34]. Haunbosee vacto obcyzxarorces aBa Mexann3Ma (GopMUPOBAHUS BHICOKOIHEPTUIHOTO
U3JIydeHnst: 00paTHOE KOMIITOHOBCKOE pacCesiHiue Ha 3JIEKTPOHAX BBIOpOca (KaK CHHXPOTPOHHBIX
oToHOB, TAK W BHEIIHUX IO OTHOIIECHUIO K CTPye (DOTOHOB, T.H. JICIITOHHASI MOJIEJIb) M CHHXPO-
TPOHHOE U3JIy9eHKe MPOTOHOB (aPOHHAS MOJIEJD ).

B cTpyax m BOKPYT HUX CyIIECTBYeT HECKOJIBKO MCTOYHUKOB HU3KOIHEPIUIHOTO M3JTyJIeHUs
JTsT y9acTHst B 0OPATHOM KOMIITOHOBCKOM DACCesTHUI: CHHXPOTPOHHOE U3JIyUeHre caMoii crpyn [35,
36, 37|, onrrrueckoe/ YD /peHTreHOBCKOE M3y deHre aKKPenoHHoro jucka [38, 39, 40|, uzsyuenue
B JIMHUSX OT obsiacTu mupokux smuccnonnbix junuii (OIIDJI — BLR) [41, 42, 43| u obaactu

y3Kux smuccuonsbix jguanii, UK wznydenne neumm (44, 45 u, HaAKOHeI|, PEMKTOBOE W3JTy9eHUE



[46].

AtpoHHbBIE MOJIE/IN TeHEepAIMYA BHICOKOIHEPTUIHOTO U3JIyUCHUsT IPE/IIOIATAI0T B JIOMOJTHEHUE
K 9JIEKTPOHAM /9JIEKTPOH-TIO3UTPOHHBIM TTapaM HAJMYUE TSYKEIBIX TACTHUIL, Jallle BCero MPOTOHOB.
O tHUM U3 apryMEHTOB B TOJIb3Y 9TON MOJEN MOXKET ObITh TO, ITO C MOMOIIBIO TSXKETBIX TaCTHUIL
ropas/o MpoIle IePEeHOCUTh SHEPIUI0 Ha OIPOMHBIE PACCTOSHUS BILIOTH JIO0 HECKOJIBKNAX Merallak-
CEK — 3JIEKTPOHBI JIOJI?KHBI HEMUHYEMO BBICBEUNBATH CBOIO sHepruio. Habioiaembie peHTreHOBCK e
IIyCTOTHI Ha KUJIOIIAPCEKOBLIX MaciiTabax TpeOyIoT Hajimdne OOJIbIIIEro KOJUIecTBa MaTePUH, 1eM
MOZKET OBITH IOJIYIE€HO U3 IUCTO IJEKTPOH-TTO3UTPOHHOTO BBIOPOCA, HAID. B HCTOUHNKe Jlebenp A
[47]. Kpome Toro, obrapyzkerne KocMuaeckux Jjydeii ceepxsbicokux suepruit (UHECR) Brutors 10
10%° 5B mMozkeT TaKzKe FOBOPUTDH B HOJIL3Y HAJIMUMs TAKEILIX dacTull B Bbiopocax ASIL. CornacHo
[48] erpyn MOryT pasroHATh KOCMUYECKUE JIyUd JI0 CBEPXBLICOKUX IHEPTUii IPU HAJTUIMU MATHUT-
HBIX TIOJIEl TTOpsijiKa HeCKOJbKUX gecaTkoB Laycc. IIpu stom sapkue AL coorBeTcTByoT Takke
1 TpebOBaHUSIM Ha MOJHYIO MOIIHOCTH BhIOpoca [49], 9To jenaer ux KIIIOUEBBIME KaHIUJIATAMEI
Ha POJIb UCTOYHMKA KOCMUYECKUX JIy4dell cBepXBbICOKUX 3Hepruil. [loMmmo mepenoca sneprum na
OOJIbIIINE PACCTOSHUS, HAJIMYUNE TYKEIBIX U3JIYUAIONINX YaCTUIl B CTPYye MOXKET 00bsICHUTL OOHa-
PYZKEHHBIE C ITOMOIIBIO HA3EMHO-KOCMHIIECKOTo nnrepdepomerpa PajimoAcTpon skcTpeMasibHbe
sipkocTHbIe Temieparypsl B AL [50, 51].

N3-3a 60b1110i1 MacChl IPOTOHOB TPEOYIOTCA OOJIbININE MArHUTHBIE II0JIS JIJIs TOTO, YTOOBI
[POTOHBI HAYAJIM U3/Iy9aTh CHHXPOTPOHHBIM Mexanu3zmoM [52, 53|. Tlpu Hauanmu BHICOKOIHEPrrY-
HBIXX ITPOTOHOB B CTPYE OHU MOTYT B3aUMOJICHCTBOBATE C TEMHU Ke TIOJIAMU U3JTyIeHUs, O KOTOPBIX
POBOPUJIOCH BBIIIIE: CHHXPOTPOHHBIM U3JIy9IeHIeM 3JIeKTPOHOB crpyu |54, 55, 56|, uznydennem ax-
Kperontuoro Jwcka [57, 58], OIIDJI [59] — 1 npousBoAUTH HOBBIE YACTHIBI, B OCHOBHOM IHOHBI
U MIOOHBI, KOTOpbIE TaKzKe MOTYT JlaBaThb CUHXPOTPOHHOE WU3JIydYeHUE U TePATH 3HAYUTEHHYIO
JaCTh CBOEH SHEPTHUH JI0 TOr'0, KaK PacIa/IyTcsd, TeM CaMbIM BHOCS HEKOTOPBIi BKJIa/] B CyMMapHOe
ramma-usiayderne [60, 55, 56]. B utore, B aapoHHBIX MOJIE/IAX BBICOKOIHEPTUIHBIN TOPO B MITHPOKO-
[I0JIOCHOM crieKTpe, Hanpumep [55, 56], acconuupyercs ¢ CMHXPOTPOHHBIM U3JIyYEHUEM [IPOTOHOB
u pt.

B ciydyae 0ofHO30HHOI JIEITOHHON MOJIe/IM, B KOTOPOW BCE U3JIydYeHUE KBa3apa IMPOUCKO/IUT
U3 OJTHOI 00JIaCTH, MOYKHO OYKHUJIATh, YTO MEPEMEHHOCTh B Pa3HBIX JIMAINIa30HAX CIIEKTPa — raMMa,
peHTreHoBckoM, Y@, onTutdeckoM — OyJIeT BeCTu cedsi CXOXKUM 00pa30M, TaK KaK M3JIyUeHUe reHe-
pupyercsi OJ(HOM molysisiiueit sekrponos [61, 62, 63]. Oanako, 1o He Beerya Tak. B pabore [64]
MIPUBE/IEHBI MHOTOYaCTOTHBIE HaOroeHnst 3C 279, B KOTOPBIX HET 3HAUUMOM KOPPEJISIIIUU MEZK Ty
raMma- M OITUYeCKUM uajydenuneM. HeoqHoBpeMEHHOCTh HEKOTOPBIX BCIIBIIICK B 9TUX JTHAIIA30-
HaX TaKkzKe oTMevaercst B paborax [65, 66]. Kpome Toro, B pabore [67] ykasbiBaeTcs Ha OTCyTCTBUE
KOPPEJISIUI MEXKIy raMMa U ONITUYECKUM u3jiydenneMm B obbekTax Tuna BL Lac.

Jlo cux 1mop Her gcHOCTH B Bompoce 00 0bJIacTH B CTPYKTYPE PEISTHBUCTCKOrO BLIOPOCA,



B KOTOPOIl TeHepupyeTcs raMMa-uzjydeHue. PaccMaTpuBaloTcs 110 KpaitHeil Mepe 2 BO3MOXKHBIX
crieHapus. Bo-11epBbiX, raMMa-u3Jjiydenne MOXKET 00Pa30BbIBATHCH BOJIM3U IEHTPAJILHON YEPHOI
Jeipbl [68, 69, 70, 71]. B 10/b3y 9T0i BO3MOKOCTH TOBOPST ObICTpas MEPEMEHHOCTH M CIEKTP
ramMma-usiaydenus [70, 72|, a Takzke 3ajepKKa paJIno-u3/IyYeHrsi OTHOCHTEIbHO Tamma [69, 73, 74].
OueBUIHBIM MTPENMYIIIECTBOM TAKOTO CIIEHAPUS SIBJISETCsT HAJIMINe OOJIBITOTO KOJIMIEeCTBA 3aTpa-
BOYHBIX (DOTOHOB OT AKKPEIMOHHOTO JIUCKA 75| miu 06/1acTi MUPOKUX IMUCCUOHHBIX JIUHU [41].
B 1o xe Bpems, Mojiesi 00J1aCTH HINPOKUX SMUCCUOHHBIX JIMHUIN TTPEJIIIOIATAIOT, 9TO B JJAHHOM CIie-
Hapuu ramMMa-hOTOHBI ¢ dHeprueil Beire ~ 18 I'9B j1o/KHBI OTHOCTHIO TIOTIOMAaThHCs [76, 77, 78].
Tem ne Menee, 0T HEKOPBIX UCTOYHUKOB TaKNE BHICOKOIHEPTHUIHBIC (DOTOHBI BCE Ke ObLIN 0OHApY-
xkenbl [79, 80| .

pyroit crienapuit mpejirosaraeTt, YTo raMMa-u3JiydeHne o0pasyercs B 00JIACTAX, JIeZKAIUX
HUZKE 110 CTPYE U YK€ MPO3PAvuHbIX I PAJIMOU3JIyICHUs - B BUJMMOM Hadaje CTPYH WU JIazKe
ke [43, 81, 65, 82, 83]. B arom ciryuae sierko o0baCHUTD MMOsiBIeHHE (DOTOHOB € SKCTPEMAJIb-
HO BBICOKUMW SHEPIUSIMH, 3aTO IMPUXOJUTCA BBOJUTH IPEJIIOJIO0KEHNSA O MOIEPEYHON CTPYKTYPe
CTpYyH, HAIIPUMED, O HaJIu4Iuu OoJjiee OBICTPOTO U Y3KOI'O HMEHTPAIHLHOIO KaHa/Ia U MeJJIeHHON 000-
J0ukn [84], mist Toro, 9066l 00BACHUTE GBICTPYIO IEPEMEHHOCTh TaMMa-U3JIyderns. Kpome Toro,
B 00JIaCTSX, JAJICKUX OT IEHTPAJbHON YEPHOIT JIBIPHI TOPA3/10 MEHbIIE BHEITHIX HI3KOIHEPTUIHBIX
doTOHOB, HEOOXOIUMBIX JIjIs OOPATHOIO KOMIITOHOBCKOI'O paccesuus. [IpempuHumMaioTcs mormbT-
KU HUCIIOJIL30BATH B MOJICJIMPOBAHIY DOJIee Me/[JIEHHbIE BHEIITHUE CJIOM CTPYU KAK UCTOYHUK TAKIX
dboronor [85, 86]. Tak kak PC/IB Habto1eHns O3BOJISIOT JTOCTHYb MAKCUMAJBHO BOSMOXKHOTO Ha,
JIaHHOE BpeMsI pa3pelleHnsi, TO UMEHHO COBMeCTHOe uciob3opanne PCDB maHHBIX 1 MOHUTOPUHTA,
B raMMa-/Iala30He MO3BOJIMT OTBETUTH HA BaXKHbIE BOIIPOCHI O POPMUPOBAHUN BHICOKOIHEPIETU Y-
HOT'O U3JIyYeHUs] U JIOKAJU3AIUNA O0JIACTU raMMa-U3JIyueHusl B CTPYKTYpe CTPYU Ha MApPCEKOBBIX
MacITadax.

O/1HO# M3 BasKHBIX XapaKTEPUCTUK JTFOOOTO M3/TyIAONIero Te/Ia SIBJISIeTCS IPKOCTHAST TeMIIe-
patypa. OHa 3aBUCHT KaK OT IJIOTHOCTH IIOTOKA, TAK U OT pa3MepoB u3jydaiomieii odbsactu. s
abCOJIIOTHO YIEPHOTO TeJIa B COCTOSHUM TEPMOIUHAMUIECKOIO0 PABHOBECHS siDKOCTHAs TEMIIEPaTy-
pa pasna ¢usndeckoii. s 106010 HETEIIOBOTO M3JIyUYeHUA TaKyKe MOXKHO (POpPMabHO BBECTH
MOHATHE SIPKOCTHOM TeMItlepaTypbl. EIE B pAHHBIX MCCJIEIOBAHUAX KBa3apOB CTAJIO FCHO, YTO UX
sAIPKOCTHAs TEMIIEPATyPa CJIMIIKOM BBICOKA, YTOOLI OBITH O00bLICHEHHON TEIIOBBIME ITPOIIECCAMU.
DTO CTaj0 OJIHUM U3 BAaXKHBIX apI'yMEHTOB B IOJIL3Y CUHXPOTPOHHOTO MEXaHU3Ma, KaK OCHOBHO-
ro B kBazapax. [lozinee ObLnm OmyOJIMKOBaHbI BayKHbIE PabOTHI, KACAIONIUECSH OIPDAHUYCHUN Ha
BO3MOXKHBIC 3HAYCHUS APKOCTHBIX TeMIlepaTyp. B mpejinookenun o paBHOPACIPEICICHUN SHED-
UM MEXKJTy YaCTHIIAMU M MarHUTHBIM TI0JIEM SPKOCTHAs TeMIlepaTypa He JOJIKHA ITPEBOCXOIUTH
5 x 101 K [87] B cucreme orcuéra mcrounuka. Eciam ke IJIOTHOCTb SHEPIUH YACTHUIL JOMUHU-

pyer, To ciejylomuii mpejen ceazan ¢ Tem, 9to npu 1, = 1015 K sgekTponbl GygyT CAMIIKOM
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OBICTPO TEpsATh CBOIO SHEPrUio 3a cuéT obparnoro ahdekra Kommrona, T.1. «Komnronosckas ka-
tacTpoday, TaK 9TO TaKas BLICOKAas TEMIIEPATYPa HE MOYKeT HADJII0IAThCd B TeUeHUe JJINTE/IHLHOIO
BpeMenu. PengTuBucrckoe ycuienue MOXKET yBEJIUIUBATD HAOJIIONAEMYIO SPKOCTHYIO TEMIIEPATY-
py B d = 1/(I'(1 — Beosh)) paz [87]. Oxnako, usmepernns loriep dbakTopoB 60IbINOI BHIOOPKHI
ncroarnkos |20, 88, 89| mokasbpIBAIOT, YTO TUIHYHBIE 3HaYeHus 0 = 10 — 15.

B nazemubix PCJ/IB nabionenusx 6osbioii Beibopku A9 [90] 66110 0OKA3aHO, 9TO IPKOCT-
HbIe TeMIIepaTypbl UMEIOT TUIMYHbIe 3Hadenns okoso 1012 K u makcumasibibie okoso 5 x 1013, O -
HAKO, 9TO OJIM3KO K MAKCUMAaJILHBIM 3HAUECHUSAM, KOTOPBIE MOT'YT OBITH U3MEPEHBI C TTOMOIIBIO Ha-
semubix PC/IB cucrem. Jlia HaxoxteHust (pu3nIecKoro opraHuvdeHust Ha sipKOCTHBIE TEMITEPATYPbI
HEOOXOIMMO U3MEPSThH UX C IIOMOIIBIO HA3EMHO-KOCMIYecKux unrepdepomerpos. Tak, Hampumep,
¢ paszperienunem unrepdepomerpa PaguoAcrpon [91] MOXKHO U3MEPSITH SIPKOCTHBIE TEMIIEPATYPbI
sioth 70 106 — 1017 K. Obnapyskenne 3HAYMMOTO IPEBBITICHIA MAKCHMYMa PACIIPEICTCHUA
apkocTHBIX Temieparyp Ha 1012 K s ATY [51] Beaér k neobxoauMocTu nepecMoTpa (bu3HIecKux
[IPOIECCOB M3JIydeHus B cTpysax Al'Sl

NonnzoBannas MexK3BE3/HAA CPEJla MOYXKET CHJILHO BJIUSATH Ha ITPOXOJIAIIEE PaJINOU3IIY e~
HIe, MOpOXKas ObICTPYIO MEePEeMEHHOTh u3Jiydenns|92|, yBesnderne yriaoBblX pa3MepoB HCTOUYK-
HrKa [93], a TakKe TOHKYIO CTPYKTYpPY paccessHHoro mzobpazkenus [94, 95]. B manbosee mpocroii
(1 TeM He MeHee XOPOIIO CONJIACYIONIEHCs ¢ HAOIIOJICHUSAMEI ) MOJICJIN PACIIPEJIEICHIsT PACCENBAIO-
IIEr0 BEIeCTBa, OHO JIOKAJN30BAHO B TOHKOM CJIOE, S9KPAaHe, HAXO/AIIEMCs MEXKy UCTOUYHUKOM U
HaOmogareseM. PasMepbl HEOMHOPOTHOCTE TIJIOTHOCTH SJEKTPOHOB B PACCEMBAIONIEM CJIOE Pac-
Ipesiesiensl o crenennoMy 3akony P(q) ~ Cy|q|~(@+?). Tucdbdpaxmmonnoe paccesHne mpuBOIAT K
Bapuanusm moroka 10 100% oT TouedHbIX 00HEKTOB, HAIPUMED, MYJILCAPOB, HO OBICTPO 3aTyXaer
[IPU yBEJUYUEHUU Pa3MepoB MCTOUHUKA. PedpakiinonHoe paccesHue, Mpoucxoisdiiee Ha OOJIBbITIX
MacHITabax, HaIPOTUB, MOXKET HAOIONATHCI U Y IMPOTAXKEHHBIX MCTOYHUKOB, €CJIM, OJHAKO, UX
pasMepbl MeHbIIe JICKa paccestus [96].

B paborax [95, 94| 6bur npejckasan emé ogun 3hderT pedpakImOHHOro0 paccestius — cyo-
CTPYKTYpa pacCessHHOTO m300paskeHusi. A UMEHHO, ecin HHTep(hEPOMETDP Pa3peIiaeT paccesiHHoe
n306parkeHue, MOy 9eHHOe Ty TEM YCPEeIHEHHs 3 IOCTATOYHO J0Jroe (6eCKOHeTHOe) BpeMst HabJTio-
JIEHUSA, TO K U3MEePeHUAM (DYHKIIUNA BUJIHOCTH Ha JIMHHBIX 0a3ax J00aBUTCA T.H. pepaKIInOHHbII
mym. [lepBonadaibno cauTasoch, 9TO BKJIAJ PePPAKIIMOHHOTO MIyMa CYIIECTBEHEH TOJILKO JIJIsd
TOYECTHBIX 0OBEKTOB, TI0Ka B pabore 97| ne ObL10 IpeicTaBIeHo OGHAPYKEeHHEe CYyOCTPYKTYPbI Pac-
cestHHOTO M300pazkenus nearTpa Lanakruku Sgr A*. B orimane or muddpakinmonnsix 3¢ deKTos,
cybcTpyKTypa pedpaKImoOHHOI0 paccesins, KaK U CaMoO paccesHue B pedpakImOHHOM PeKUMeE,
ITUPOKOIIOJIOCHA W MOYKET CYIIECTBOBATDH JIOCTATOYHO JIOJIr0e BpeMsd. Teoperumdeckoe oObsCHEHUE
BO3MOYKHOCTH HAJMYUA CYOCTPYKTYPbI PACCESTHUSA JIJIsI MPOTAXKEHHBIX UCTOYHUKOB JIaHO B pabo-

Te |98]. B wacrnocTn npejckasano, 4ro pe AKIIMOHHBIA NIIYM MOXKET C CCTBOBATh JlazKe Ha
)
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TaKnX MHTePdEPOMeTPUIecKnX 0a3ax, KOTOPbIe Pa3perranT caM UCTOYHUK U3/IyIeHUs], TOITOMY
JIETEKTUPOBAaHUs CUI'HAJa Ha 0a3ax, MPEBBIMIAIOIINX Pa3Mepbl 3eMJIN JIOJIZKHBl PACCMATPUBATHCS
¢ yI€TOM CyOCTPYKTYPbhI pacCcesHus.

Ksazap 3C 273
Ksazap 3C 273 pacnosioxken Ha KpacHoMm cmerntennn z = 0.158 [99] u sBaserca, noxadyii, ca-
MBIM M3BECTHBIM KBazapom. HecmoTpsi Ha 60JIbIIOE KOJTMIECTBO MCCJIEIOBAHUN TONO 00BEKTA, C
[OSIBJIEHUEM HOBBIX HHCTPYMEHTOB U METO/IOB IMOABJISIOTCS HOBbIE BO3BMOXKHOCTH 110 U3YUE€HUIO KBa-
zapoB. I 3C 273, bmaromapst cBoeit 6,in30CTH, — BCera OJMH U3 MePBhIX KaHUIATOB Ha N3y JIeHNe.
Bmsocts 3C 273 mo3Bosisier paspeniaTh €ro BBIOPOC KaK BJIOJIb, TaK U HOMEpEK. B gacTHOCTH,
Giarogapsa 9ToMy, Oblia OOHApyzKeHa JBOiiHasi crMpaJsbHast crpykKrpypa crpyu [100], a Takxke
rpajentbl Mepbl PapajieeBckoro Bpaienust nonepék crpyu [101, 102], cBugerenseryonme o
HAJIMIUH TOPOUJIAJIBHON COCTABIISIONIEH MATHUTHOTO TIOJISI.

[Mommmo siproctn u 6amzoctu, 3C 273 erié ovueHb yaqHo paciosiokeH Ha HebecHoi cdepe (IK-
BaTOpUAJIbHBIE KOOPMHATHI Ha 310Xy J2000: craggo = 12:29:06.699731, o900 = +02:03: 08.59797)
YTO JIeJIaeT BO3MOYKHBIM €ro HabJIIO/IEHUs KaK U3 CEBEPHOT0, TaK U U3 I0XKHOI'O HOJIYIIaApUuil 3eM-
jmm. “IlnaToif” 3a 9T0 ABJIAIOTCA €2KErOJIHbIE TTOJIyTOPAMECSIIHble MTePEePbIBbI B HAOJIIOIEHUAX U3-38
6mmzoctn ucrounuka K Cosniyy [103|. Illupokomnosnocustit ciiektp (v, F,) 3C 273 umeer Turmd-
HBI JIJ19 KBA3apoB BuJl ¢ JaByMsa ropbavu [104]. HuskogacTroTHbiil Top6 CBA3aH ¢ CUHXPOTPOHHDBIM
U3JIydeHreM U UMeeT MaKCUMyM B onTudeckoM-YP jamanasoHax okojo dacrornl ~ 10%° T, Bol-
COKOYACTOTHBII — B raMMa-Juanasone — Ha gacrorax ~ 102! I

B mmccepranun ucronib3yercst kocmostorndeckas mozaesb ACDM co ciemyronmumn napamerpa-
v Hy = 7Tlkme™ Mok, Q= 0.27, Q) = 0.73 [105]. Kpacioe cverernue 3C 273 coorsercrByeT
dboromerpraeckoMy paccToAHIIO Dgor = 748 MIK. 1 Mcek J1yru B KapTHHHO IJIOCKOCTH COOTBET-
crByer 2.7 nk. [Tapamerpsr BoiOpoca 3C 273: tunumunsiii dhaxtop lommiepa d = 6, yron Hak/I0HA
BBIOpOCa K JIydy 3peHns = 6°, ucTUHHBIA yros packpbiBa ¢ = 1.1° (s 3aganueix § u 6).

Ilean pabotbl
Hesibio ipejicTaB/IeHHOM JUCCEPTAIIIY SIBJISIETCS HAXOXKJIEHNEe 3aBUCUMOCTH (DPUBUTIECKIX ITapaMeT-
POB CTPyHW OT AKTHBHOCTH B HMINPOKOM JIHAIIA30HE 3JEKTPOMATHUTHOTO CIEKTPA, UCCJIEIOBAHIE
MeXaHU3Ma TeHepaIllnd TaMMa-U3JIydIeHnsl a TaKyKe MPOBEPKa MOJEJN CUHXPOTPOHHOTO M3JTyde-
HUS PEJIATUBUCTCKUX JIEKTPOHOB Ha IpuMepe apxerurindeckoro ksazapa 3C 273. KonkpernbimMu

neJIdaMmn pa6OTI)I ABJIAIOTCHA:

e JioKaJn3alus 00/IacTu remepanuu ramma-udiydenus B crpye 3C 273. B wactnoctu, onnoit
u3 1eseit paboThl ObLIO IPOBEPUTD, JICYKUT Jid 00JIACTD NeHEPAIUN TaMMa U3/IyYeHIs BOJIU3N
MCTOKOB CTPYW WM HUKE 0 T€YEHWIO OTHOCHUTETHHO BWIMMOTO HadaJja CTPYHW Ha JJITHE

BOJTHBI 7 MM;
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® YCTaHOBJICHUE 3aBUCUMOCTU IIapaMETPOB HaYaJla CTPYHW OT BpEMEHU B TeYeHUE MOIJ.[HOI7I
BCIIbIIIKM, & UMEHHO, CBOICTB CUHXPOTPOHHOI'O CaMOIIOIVIOIIEHU I, HaHpﬂ}KéHHOCTH MaIl'HUT-

HOT'O II0JIA, IIVIOTHOCTHU YaCTHUIl, a TaK>Ke HpKOCTHOﬁ TeMIIEPaTyPbI;

® IIPOBEPKA KOPPEKTHOCTU OMUCAHUA BHIUMOI'O HAYa & CTPYU 00JIaCTHIO C OITUIECKOM TOJIIION

JJ18 PAJUON3JIydeHus 7 ~ 1;

® [IPOBEPKa ITPEAIIOJIOZKEHUA O paBHOPaCIPEIC/ICHUN IJIOTHOCTENR OHEPI'Mr Mar'HUTHOI'O II0JIA U
YJaCTHII. TeCTI/IPOBaHI/Ie BO3MOXKHOCTEMN CynIeCTBEHHOI'O U IPOJ/IOJIZKUTE/IbHOI'O ITPEBLIITIICHW A
HpKOCTHOfI TEMIICPATYPbl Ha/Jl IPEAC/JIbHBIM 3HaA4Y€HUEM, IIPEJICKa3aHHbIM B MOJEJIN CUHXPO-
TPOHHOI'O U3JIYHEHNA PEIIATUBUCTCKUX IJIEKTPOHOB U IIPEJIIIOIATlalOITUM KaTaCTpO(bI/I‘IGCKI/IG

IIOTEPU dHEPI'UU IJICKTPOHOB Ha O6paTHOG KOMIITOHOBCKO€ pacCesdHue.

OcHoBHBIE Pe3yJabTaThbl, BLIHOCUMbIE HA 3aMlIATYy

1. O6nacts ramma-msiydenus 3C 273 jokaam3oBaHa BOJM3M NCTHHHOTO HAYAJA PEIITUBUCTCKOM
CTPyH, HA PACCTOSIHUU 2 — 7 K BBIIIE 110 TE€YEHWIO CTPYH OTHOCUTEJHLHO BHIMMOI'O HaJaJa Ha
JUIAHE BOJIHBI 7 MM. DTO YKa3bIBAET HA 3HAYUTE/ILHBIN BKJIAJ[ HU3KOIHEPIUYHBIX (POTOHOB OT
AKKPEIMOHHOI'O JIMCKA, TOPa WU OOJIACTU IMHUPOKUX SMUCCUOHHBIX JIMHUN B TaMMa-U3jIydcHue
pu 0OPATHOM KOMIITOHOBCKOM PACCESTHUHM Ha PEISITUBUCTCKUX 3jeKTpoHax. Camble MOITHbBIE
BCIIBIIITKY B FAMMa- ¥ PaJIN0/Iaa30Hax acCOMUUPOBAHDBI C OJIHUM BO3MYIIEHIEM, PACIIPOCTPAHSI-
IOIUMCs BHU3 10 PEJIATUBUCTCKON 111a3Me cTpyu. V3Mepeno cMerienne BuimMoro Hadasia CTpyn

Ha 4.4 K BO BpeMs BCIBINKNA Ha JJIMHE BOJHBI 7 MM.

2. ObuapykeHo HapyIIeHUE IPEJICKA3aHHOIO IIpejieia, CBA3AHHOIO ¢ KATACTPOMUIECKUMU TTOTePsi-
MU SHEPI'UH 3JIEKTPOHOB Ha 0OpaTHOE KOMIITOHOBCKOE paccesinue. CyIecTBYoIast MOJIEIb H3JIy-
YeHUs PEJIITUBUCTCKUX CTPYil TpedyeT repecMoTpa, YTo0bI 00bICHUTD HAOJIIOIAeMbIC APKOCTHBIE
TeMIIepaTyphl KOMIAKTHOM geTamn B crpye 3C 273, koropsie npessimaior 101 K na mporssxennm
110 KpaitHeil Mepe HeCKOJIbKUX MecdlleB. [lokazano, uro paBHOpacupejesieHne MexK 1y IJI0THOCTSI-
MM SHEPTUU YACTUIL 1 MATHUTHOTO I10JIs1 OJJHO3HAYHO HapyIliaercsd. /Iy MOBBIIEHHbIX 3HAYEHU
IJIOTHOCTU YaCTHIL ONEHeHA HANPSKEHHOCTh MarauTHOro nosid B < 0.1 ['c B Bummmom Havase
crpyu. [Ipamas u KocBeHHas OlEHKA BUJIUMON CKOPOCTH JIBUZKEHUS ILJIA3MbI B CTPye Ha ypOBHE
8¢ — 12¢ He noATBEPKIAET IKCTPEMATIBLHO BBICOKOI'O PEJIATUBUCTCKOIO YCUJIEHUsI, HEOOXOIUMOrO

JUIst 00bsicHeHus HabJoiaeMoil sSkcTpemasibHoit sipkoctu 3C 273.

3. B mabmronenusix Ha jymuHe BoJHBI 18 ¢M ¢ PajimoAcrponom obHapyskeHa cybCTpyKTypa pedpak-
IIMOHHOI'O paccednud — BIEPBLIC JIJId BHEraJIAKTHUYICCKOT'O MCTOYHUKA. HOK&B&HO, 9TO0 C y‘{éTOM
CcyOCTPYKTYPBI paccedHust SpPKOCTHAsT TeMIlepaTypa Ha JJINHE BOJHBI 18 ¢M He MOKeT ObITh Cy-

mecrBenHo Hmxe 7 X 1012 K.
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4. Tlokazano, 4ro 06/1aCTh Iepexojia OT ONTHYCCKH-TOJICTOTO K ONTUYECCKU-TOHKOMY HU3JTyYCHUIO
B 3C 273 mMmeeT NpOTSKEHHOCTH 7 NK BIOJL cTpyu jjsg dactor 43-24 I'T'n. B nporskénnoit
CTPYKTypE CTPYyU Ha MacIiTadax JeCsITKOB YIVIOBBIX MUJIIMCEKYHJ| U3MEDPEHO YKPYUeHUe CIIeK-

tpa 0.001 k!

C paccTogHueM BJOJIb CTPYH, OJiInHaKoBoe Ha dacrtorax 15-8 I'l'm m 85 I'T'm,
9TO T'OBOPUT B IIOJIb3Y AOMUHHUPOBaHUA a;[‘I/Ia6aTI/ILIeCKI/IX IoTephb HaJl paJuallMOHHBIMUA B STON

obJiacru.

Haquaﬂ HOBU3HA " IIpaKTN4YeCKasd 3HAYMMOCTDb pa6OTbI
B nucceprariyuy uCoib30BaHbl JIAHHBIE, TI0JIY I€HHBIE C TOMOIIBIO YHIKAILHOTO HA3EMHO-KOCMUYECKOTO
unrepdepomerpa PagnoAcrpon [106]. O6pamiasics mo opoure ¢ BbicoToit anores ~ 350000 km, Pa-
JMOACTPOH TIO3BOJISIET JTOCTUYh YIVIOBOTO pa3pelieHust BILIOTH J0 7 MUKPOCEKYH/ I jIyru. biaroma-
pst aToMy Ha jymHax BosH 1.35, 6 u 18 cM B KoMiiakTHOi# jietasu ctpyu 3C 273 ObLu oOHADY KEeHbI
SKCTPEMaJIbHbIe APKOCTHBIE TeMIIepaTypbl, KOTOpble IoJylepxkKuBaaiuch Ha yposue = 103 K 1o
KpaifHell Mepe Ha MPOTsKeHUN HeCKOJIbKIX MecareB. C 9TUM BBIBOJIOM COTJIACYIOTCS Pe3yJIbTaThl
aHaJn3a sipKOCTHOI TeMIIepaTypbl 10 HA3EMHBIM HAOJIOICHUSIM Ha JIJIMHE BOJIHBI 7 MM. V3mepen-
Hble 3HaYeHUs OoJiee YeM Ha JIBa MOPsiIKA ITPEBOCXOJIAT 3HAUEHUsI, XapaKTepHbIe JIjIs PABHOPACIIPe-
JIeJIEHUs TIJIOTHOCTEN SHEPIUH MArHUTHOIO MOJI U 9acThil. B 9ToM ciiydae II0THOCTH SHEPTUn da-
CTHIL JIOJIZKHA JIOMUHUPOBATE. /muTe/ibHoe mpeBbIiieHne Ha0 110/1aeMOil SPKOCTHON TeMIIEPATyPhI
naJ1 pejesiom “Komrronosckoit kKaracTpodbl” TpedyeT repecMoTpa MOJIC/IN U3JIyYeHnus CTPYil, KaK
HEKOI'ePEHTHOI'0 CUHXPOTPOHHOTO U3JIYUEHUs PEJIITUBUCTCKUX 3JIeKTpoHoB. Kpome Toro, Briepsbie
C BBICOKOIT BEPOSTHOCTBIO ObLlIa 0OHApY2KeHA CYOCTPYKTYPa paccesiius U3JIydeHns POTAKEHHOrO
BHETaJJaK TUIECKOI0 UCTOYHUKA HA MEXK3BE3IHON cpejie, KOTopasi MOYKET IMPUBOJIUTL K OIMTUO0YHOT
UHTEPIPETAINH JIETEKTUPOBAHN NHTEP(MEPEHITMOHHOIO CUT'HAJIA, HA HA3eMHO-KOCMUYECKIX Da3ax,
KaK UCTUHHOT'O U3JIyYeHUsl UCTOYHHWKA, Ha JIJIMHAX BOJIH OoJsibiie 6 cMm. Pe3yibrarsl, mo/ydeHHbie
Jutst ucrounuka 3C 273, MoryT ObITH 00ODIIEHBI U UCIOJIL30BAHBI JIJIsi KBA3apPOB, KAK KJIACCA.

OjinH U3 OTKPBHITHIX (DYHIAMEHTAJIBHBIX BOIIPOCOB (DU3MKH PEIITUBUCTCKUX BBIOPOCOB B aK-
TUBHBIX TAJIAKTUYCCKUX sIJIpaxX — CBA3b M3JIYYCHHS B PA3HBIX JIUAITA30HAX SJIEKTPOMAIHUTHOTO
crekTpa. Beibop MexK 1y MoJie/IsiMU reHepaIiui BbICOKOIHEPIeTUTHOTO U3JIyYe€HUs 3aBUCUT OT TOTO,
U3 KOTOPOIl 9acTu CTPYH 3TO u3jydenue npuxonut. lamnast pabora 1mo3BoJisieT OTBETUTb HA BOIIPOC
0 JIOKAJU3allny 0OJIACTH TaMMa-M3JIydeHUs B ITapCeKOBOI CTYKTypPe PeIATUBHCTCKOrO BBIOpOCA
Ha nmpuMepe OJIM3KOro KBasapa, a TakKKe yKasaTh HanboJjiee BEPOSITHbIC HCTOYHUKU 3aTPABOYHDBIX
dOTOHOB, yUACTBYIONUX B OOPATHOM KOMIITOHOBCKOM paccesHuu. MeromamMu MHOIOYACTOTHOIO
PCJB rakoit ananu3 jyisg 3C 273 1poBOUTCs BIIEPBHIE.

C momMoIMho pa3spaboTaHHOTO JUCCEPTAHTOM METOJIa N3MEPEHHs TapaMeTPOB KHHEMATUKH T10
rpyIie KOMIIOHEHT BIIEPBBIE yJ/IAJI0Ch U3MEPUTH 3HAYUMOE BUJIUMOE CMEIIEHUE TOJIOKEHUS s1Ipa,
BO BpeMsl BCIIBIIIKH, UCIOJIL3Ys JAHHbIe HAO/IO/IeHnii Oe3 MPUBA3KN a0COJIIOTHOIO 3HAYUEHUS (DA3bl,

YTO MOXKET CYIIECTBEHHO YIIPOCTUTHL OOHAPYKEHHUE JIAHHOr0 3 deKTa B JIpyruX ncToaHnkax. Brep-
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BbIe M3MepeHa MPOTAKEHHOCTH OOJIACTU, B KOTOPO#l ITPOUCXOUT MPOCBETJICHUE BEIeCTBa CTPYHU
JUIsl paJion3iiydenus: BOJu3u e€ BuIuMoro nadasa. Kpome Toro, ckopocrhb BHIMMOIO JIBUYKEHUS
BEIECTBA CTPyHU ObLIa HE3aBUCUMO U3MEPEHA 110 ITOCJIe/I0BATEIbHBIM BCIILIITKAM B CTAIHOHAPHBIX
nerasiax crpyu 3C 273 ma jymmae BOHBI 7 MM. OtieHEHHAA TaKUM 00pa30M CKOPOCTh OKa3ajach B
1.5 paza BbIIe BHJIUMOI CKOPOCTU JIBUZKEHUST KOMIIOHEHT, YTO MOXKET YKa3bIBaTh HA CHCTEMAaTH-
YECKYIO HEJIOOIEHKY BEJIMYUHDBI PEJIATUBUCTCKOTO YCUICHUS.

[To pesynbraram ocruposounbix Habdsmogenuit KPT 6bl1a obHapy»kena cucreMaTudecKas 1mo-
rpemHocTh Hapejenust KPT, pasnast 2.5'. Koppekiust 95T0ro oTKJIOHEHUsI B BUJIE TOCTOSHHOI 110-
IPaBKM KO BceM mocteayomum HaeenusaM KPT nmo3Bosiniia moBbICUTD 9yBCTBUTEILHOCTD HHTED-
depomerpa PajimoAcrpon B 1.5 pasa na jyinHe BostHbl 1.35 cM. Bbl1o mokazaHno, 9To mocTpoeHne
OPHUEHTAIINH 110 3BE3HBIM JIATIMKAM [TPOUCXOIUT ¢ TOYHOCTBIO Jrydiie 1.5” u He 3aBUCHT OT KOJIH-
YecTBa UCIOJIb3YEMbIX aCTPOJATINKOB, & MOJJepKaHie OPUEHTAINN coxpaHsieTcst Ha yposHe (.2”
3a BpeMs TUIIMIHOIO MHTEP(MEPOMETPUIECKOTO HAOJIIOICHUS.

Amnpobariiisi OCHOBHBIX Pe3yJIbTAaTOB

OcHosuble peE3yJ/IbTaThbl AUCCEPTAIIUN JIOKJIQJIbIBAJIMCh Ha HAYYHbLIX CEMHHapaX WM OTYETHLIX

ceccusix Acrpokocmudeckoro [lenrpa @VIAH, a Takke Ha CIeAyOMNUX HAYTHBIX MEPOITPUITHAX:

e Bcepoccutickan acmporomuyeckasn xongepenuyus «Om anoxu larunes do nawuxr onetis, CAO
PAH, n. Hukauit Apxbiz, 1318 cerrsabpsa 2010,

o Cumnosuym Pepmu (Fermi Symposium), Pum, Uranus, 9-12 mas 2011,

o XXVIII xongpepernuus «Axmyarvrvie npobaemos 6hezaraxmuyeckoti acmponomuus, [IPAO AKIT
OUAH, ITymuno, 19-21 anpens 2011 r.,

o XXIX xongepenyua, «Axmyarvrvie npobiemov, ehezaraxmuyeckot acmporomuus, [TIPAO AKI]
OUAH, ITymuno, 17-19 anpens 2012 r.,

o 11-t Cumnosuym esponetickoti PC/B cemu (11th Furopean VLBI Network Symposium), Bop-
5o, @panrus, 2012,

o Kongepenyusa « Camvie nympennue 00AACMU PEAAMUBUCTNCKUL CMPYT U UL MA2HUMMHDLE NOAAS
(«The Innermost Regions of Relativistic Jets and Their Magnetic Fields» ), I'panana, Ucnanus,
10-14 urona 2013,

e Bcepoccutickan acmpornomuveckas konpepenyusa « Mrozorukan Beeaennasy, Cankr-Ilerepoypr,
23-27 centsiops 2013,

o /3-a Kondepernyus morodvz esponetickux paduoacmpornomos (Young European Radioastronomers

Conference), Bunedenn, lepmanus, 2013,
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o Cumnosuym Mescdynapodrozo acmpornomuueckozo corsa (IAU Symposium), Tamanarocckue

ocTpoBa, JKBaI0p, 2015,

Kongepenyusn «Paccexas Beeaennyros (Dissecting Universe), Boun, I'epmanmust, 2015,

13-u Cumnosuym esponetickots PCB cemu (13th European VLBI Network Symposium ), Cankt-
[TeTepbypr, 2016,

46-5 Kongepenyus, moarodux esponetickur paduoacmponomos (Young European Radioastronomers

Conference), Boun, l'epmanus, 2016.

ITybaukaiium mo TeMe ANCCEPTAIMM Pesyisrars: auccepramun omy6/m-
KOBaHBI B BEJIYIIUX PEINEH3UPYEMBIX KypHasax. Beero mveercsa 6 nayuamsix crareit A1-A6 ¢ oc-
HOBHBIMH De3y/IbTaTaMH, BLIHOCHMBIME Ha 3allUTy, B KypHaJax, BXoadmux B crucok Web of
Science Core Collection u pexkomengioBannbix Breiciieit arrecranuonnoii komuccueit (BAK) mpn

MunucrepcrBe obpazopanns u Hayku P®. Craren B KypHaaax, pekomeHoBaHnHbIx BAK:

A1 Lisakov, M. M. and Kovalev, Y. Y. and Savolainen, T. and Hovatta, T. and Kutkin, A. M., A
connection between gamma-ray and parsec-scale radio flares in the blazar 3C 273, MNRAS,
468, 4478-4493 (2017)

A2 Johnson, M. D., Kovalev, Y. Y., Gwinn, C. R., Gurvits, L. I., Narayan, R., Macquart, J.-P.,
Jauncey, D. L., Voitsik, P. A., Anderson, J. M., Sokolovsky, K. V., and Lisakov, M. M., Extreme
Brightness Temperatures and Refractive Substructure in 3C273 with RadioAstron, ApJ, 820,
L10, 6 crpamur (2016)

A3 Kovalev, Y. Y., Kardashev, N. S.; Kellermann, K. I., Lobanov, A. P., Johnson, M. D., Gurvits,
L. I., Voitsik, P. A., Zensus, J. A., Anderson, J. M., Bach, U., Jauncey, D. L., Ghigo, F., Ghosh,
T., Kraus, A., Kovalev, Yu. A., Lisakov, M. M., Petrov, L. Yu., Romney, J. D., Salter, C. J.,
and Sokolovsky, K. V., RadioAstron Observations of the Quasar 3C273: A Challenge to the
Brightness Temperature Limit, ApJ, 820, L9, 6 crpanur (2016)

A4 JlucakoB M. M., Boitrakos C. M., Ceipo A. C., Cokosos B. H., Jloopemun /1. A., Hlar-
ckuit M. A., Kamaasaunosa P. A., Cocuosues B.B., Psg6orun H. B., Boionurckas T. B., Ou-

surnmosa E. H., Pabora cucrembr opuenranuu kocmudeckoro amnmnapara “CITEKTP-P”, Kocmu-
Jeckue uccaenoBanns, 52, 399-407 (2014)

A5 Kosanes 10. A, Bacumskos B. U., Tlomos M. B., Cornacnos B. A., Boitmuk I1. A. Jluca-
koB M. M., Kyrekuua A. M., Hukonaes H. ¢., Hmxensckuit H. A., ?Kekanuc I'. B., [pi0y-
ses I1. I'.) TIpoekr “PA/IMOACTPOH”. M3mepenus u aHaIN3 OCHOBHBIX MAPAMETPOB KOCMHU-

geckoro reseckonan mosiere B 2011-2013 I'T., Koemuveckue uccienosanus, 52, 430-439 (2014)
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A6 Kapnames H. C., Anakoz A. B., (Bcero 39 coasropos, Britouas Jlucakosa M. M.), Paswo-

AcTpoH: NTOrM BBINOJHEHNS HAYYHOH IIPOrpaMMbl HCCJIEIOBAaHuUil 3a 5 jieT nosera, Becrnuk
HITO um. C.A. Jlaoukuma, No.3, 4-24 (2016)

JIngaHbIA BKJIag aBTOpa B COBMeCTHbIE padOThI
Bcee paboThl 1pecTaBiasior coboil pe3y/abTarThl U aHAIU3 HAOJIIOJICHUI U BBIITOJHEHBI B COABTOD-
crBe. Bo Bcex paborax BKJIaJI JccepTaHTa — OCHOBHOM WJIM PABHBIN BKJIAJLY JAPYTIHUX COABTOPOB U
BKJIIOYAET yYaCTUE B ITOCTAHOBKE 3aJ[a4i, BHIOOPE UCTOUYHUKOB, COOPE U CUCTEMATU3AIMHI HAOJIIO-
JIATEJIbHBIX JIAHHDBIX, pa3pabOTKe MPOIPaMMHOTO 00eCIIeYeHrd, MOICTUPOBAHIN CTPYKTYPbI CTPYHU
3C 273, anaju3e KHHEMATHKU KOMIIOHEHT, IIOCTPOCHUN U aHAJM3€ KapT CIEeKTPaJbLHOIO MHJIEKCA,
IIPOBE/IEHUH MOJIC/IMPOBAHNS U PACIETOB ITapAMETPOB HCTOTHUKA, 00CYKICHUH, (POPMYTHPOBAHII
BBIBOJIOB U TIOJIFOTOBKE ITyOJIMKAITUIA.

B pabote [Al] Briaj auccepraHTa OCHOBHOW M BKJIIOYAET MOCTAHOBKY 3aJ1a49U, MPOBEJICHIE
KaJIMOPOBKHM JIAHHBIX, aHAJIM3 PE3Y/IbTATOB, 0OCY:K/IEHNE U ITOAIOTOBKA IIyOJIMKAINT, 38 HCKIIOUe-
HUEM ITOIIOTOBKHU KPUBOIi OJIeCcKa B TaMMa-Iualla30He ¢ aJIAllTUBHBIM IIIArOM U OIEHKN 3HATUMOCTHI
ompeIeICHUS 3aJIEPKKI MEXKTy KPUBBIME OJ1ecKa.

B pa6ore [A2| Bkiaj auccepranTa paBeH BKJIaly OCTATbHBIX COABTOPOB, U BKJIIOYAET B ceOs
ydacTue B I0JINOTOBKE HAOJIOACHUN, aMIIUTY/IHYIO KaJUOPOBKY JAHHBIX, yIACTHE B 0OCYKICHUN
PE3YJILTATOB M ITOJATIOTOBKE ITyOJIUKAIIAMN.

B pa6ore [A3| Briaj auccepranTa paBeH BKJaly OCTATbHBIX COABTOPOB, U BKJIIOYAET B ceOs
ydacTre B IOJrOTOBKe HAOJIIO/IEHUH, aMIUINTYIHYIO KaJIUNOPOBKY JAHHBIX, YIacTHe B 0OCYZKIeHNN
PE3yJILTATOB U ITOJATIOTOBKE ITyOJUKAIIAM.

B pabore [A4] Briaj jguccepranTa OCHOBHOH M BKJIIOYAET MOCTAHOBKY 3314, IPOBEJICHUE
HBMepeHI/Iﬁ 1 aHaJIn3a JaHHBIX, O6Cy}KIL€HI/Ie 1 IIOJITOTOBKY Hy6.HI/IK3JHI/II/I7 3a UCKJJIIOYEHUEM BBIYUNC-
JICHUS TEOPETUICCKUX HOFpeH.IHOCTefI OpueHTaIluu.

B pabore [A5] BKIaJ juccepranTa paBeH BKJIAJLY OCTAJLHBIX COABTOPOB, U BKJIOYAET yda-
CTHE B IIOCTAHOBKE 3a/Ia1M, IIOJINOTOBKE HAOJIIOIEHU, IIPOBEICHNN aHAM3a JTAHHBIX, 00CY K ICHIN
pPE3yJIbTAaTOB U IIOJATI'OTOBKHA HY6J'II/IK8J_[I/H/I.

B pa6ore [A6] Bk1a nuccepranTa paBeH BKJIAJLY OCTATBHBIX COABTOPOB, M BKIIOYAET YIACTHE
B IIOCTaHOBKE 3aJia4u Habronennsa KBa3apa 3C 273, MOAroTOBKe 3TUX HAOIIOACHUI, IIPOBEIeHII

aHaJIu3a JaHHBbIX, O6Cy}K,HeHI/H/I PE3YJILTATOB U ITOJAI'OTOBKU HY6JII/IKaHI/II/I.

CprKTypa AUccepranum
Jluccepramust cOCTONT U3 BBEJIEHNUsI, YETHIPEX TyIaB U 3akjodeHus. O0muii 00 beM PyKOIUCH
cocranysger 142 crpanun, Briodas 40pucynkoB u 14rabsmi. CHUCOK IMUTUPYEMOI JTUTEPATYPbI

BKyouaeT 181 nammenosanuit Ha XXX cTpaHunax.
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B HepBOfI IJIaB€ OIIMCaHbI H&6JHOIL&T€,HBHBI€ JaHHble, MCIIOJIb3OBaHHbIC B pa60Te: JaHHBIC C

tesieckotia LAT /Fermi B ramma-nanasone; wamm muorodacrorusie (5-43 I'T'n) mabimonenus ma
cucreme aneprypuoro cunreda VLBA; nannbie monnropunra na 1dacrore 43 ', maxossimumecs
B OTKPBITOM JIOCTYTIE; HAOTIOAEHNS C ITOMOIIBIO Ha3eMHO-KOCMIYeCcKOoro narepdepomerpa Pasmo-
Actpon. Takke B 9TOIi 1yIaBe MPUBE/IEHBI OCHOBHBIE METO/IbI KAJINOPOBKHU JTAHHBIX, & TAKyKe OIECHKA,
X KadecTBa. B mepBoii riiaBe TakzKe MPUBOIATCA PE3Y/IbTaThl aHan3a Touynoctr Hapegenns KPT
HA UCTOYHUK U PAOOTHI CUCTEMbI CTAOMIM3AIIH.

Bropas raBa HOCBAIEeHa JTOKAJIA3AINE 00JIACTH T€HEPAIU TaMMa-U3JIyIeHUs B CTPYKTY-
pe crpyu 3C 273. B Hagase riaBel pacCMaTpPUBAIOTCS JIBE KOHKYPUPYIOIIHE MOe/n 00pa30BaHUs
raMMa-u3J1ydeHus — BOJIM3U UCTOKOB CTPYH JIUOO HUZKE 110 CTpye, BOIN3M €€ BUAUMOro nadasa. Ja-
Jiee B TUIaBe OIMCAHbI METO/IbI aHAIN3a JAHHBIX, BKJIIOYAIONINE MOJIEJIMPOBAHIE CTPYKTYPHI CTPYHU
JIBYMEPHBIMH TayCCHaHAMU, aHAJIN3 KHHEMATUKN KOMIIOHEHT, aHUJIN3 CJBHUTa BHUJIMMOIO sIpa, a
TaKzKe KPOCC-KOPPEIANIIo KPUBBIX OJiecka. Kak mokKaszaHo B 3aKIIOYNTENbHON YacTU TJIaBbI, BCe
METOJIbI aHAJIM3a JAI0T COIVIACOBAHHLIN pe3ysbrar. O0/acTh reHepalun raMMa-u3J/IydeHusi, acco-
IUUPOBAHHOIO C CAMOI MOIIHOMN BCIBIIIKO#, paciojarajiach BOJIM3M UCTUHHOIO HAYa/Ia CTPYH, B
OKPECTHOCTSIX IEHTPAJbHON Y€PHON nbIpbl. Kpome TOTro, yIaaoch OMEHHTh CKOPOCTH BEIIECTBA
CTPYH, UCIOJIb3Yys MOCIeI0BaTEIbHBIE BCIBIITKI B CTAIIMOHAPHBIX KOMIIOHEHTAaX Ha, JJIHE BOJIHBI
7 mMm. Ozenénnas TakuM 00pa3oM CKOPOCTb OKasaJjach B 1.5 pasa BbIIle, YeM U3MePEeHHas 110 K-
HEMaTHKe KOMIIOHEHT, YTO yKa3bIBaeT Ha BO3MOXKHYIO HEJIOOIEHKY PEeJIATHUBUCTCKOIO yCHUJICHUS.
Taxzke, Bo BTOPOIi I7IaBe OMICAaH MeTOJ OIIPe/IeJIEHNsT CMEIeHIs BUIMMOTO S/Ipa Ha JIJINHE BOJIHBI
7 MM 110 KHHEMATHUKE KJIACTEPOB KOMIOHEHT. OKA3a/10Ch, ITO MMOJIOXKEHHE 5/Ipa KOPPETUPYET € €ro
IUIOTHOCTBIO MIOTOKA. 3a BPeMsl HapaCTAHMS MOIIHON BCIBIIMKA /[P0 CMECTUJIOCH BHU3 110 CTPYe
Ha 4.4 nk.

B tpetneit riaBe mpejcraBieHbl pe3yabraTbl Habogennit 3C 273 Ha HA3EMHO-KOCMUYIECKOM

unrepdepomerpe PajgmoAcrpon. fpkocrras temmeparypa B gauanaszonax 1.35, 6 m 18 cm cyrte-
CTBEHHO IPEBBIIIAET TEOPETUUECKUl TIpeiest Jjisd cJlydas paBHOPACIPEeIeHUs] SHEPIUil MArHUT-
noro nos u yactun 101%° K, a Taxxke npegen “Komnronosekoit katacrpodnr” 1012 K. Bosbinoe
BHUMAHUE YJIE/IACTCA BIUAHUAIO CYOCTPYKTYPbI pacCedHus Ha aMILIUTYIy (DYHKIIUU BUIHOCTU Ha,
6azax oosbirie 100 000 kM. B gacTHOCTH, TTOKA3aHO, YTO B IIPE/IITOI0KEHUN HAJTUIUA PACCEIHU Ha,
Jutine BOJTHBL 18 M pedpaKIMOHHBIN IITYM OIIPEJIe/IseT BeJIMUUHY aMILIUTY/IbI (DYHKITUH BUTHOCTH,
YTO CHUZKAeT OIEHKY APKOCTHO TeMiepaTypbl B 9ToM juanasone g0 7 x 102 K. Ilpusieuenne
JIAHHBIX MOHMTOPUHIA Ha JI/IMHE BOJIHBI 7 MM ITO3BOJIAJIO ITOKA3aTh, 9TO B 9TOM JIHAIIA30HE TaKXKe
B TEYEHUE HECKOJIbKUX MECAIEB BO BPEMs BCIBIIIKN HAOJIIOMAIOTCH SKCTPEMAJIbHBIE SIPKOCTHDLIE
TeMIIepaTypPhbl B BUJIMMOM HavaJie PeJIATUBUCTCKON cTpyu. ObHapyzKeHue CTOJIb BHICOKUX SAPKOCT-
HBIX TEMIIEPATY]P, COXPAHSIONINXCA Ha IPOTIKEHUN JJTUTETHHOIO BPEMEHH, CTABUT PsiJl BOIIPOCOB,

HEpa3peNMMbIX B paMKaX COBPEMEHHBIX 3HAHUI O JizKeTaX. VI3MepeHHbI CJIBUT s/ipa Ha pa3HbIX
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JacTOTaxX MO3BOJIMI ONEHUTH TapaMeTPhl CTPYH IPHU YCJIOBUU, 9TO B €€ SHEPTUN JOMUHUPYET BKJIA]
YACTHIL, KAK CJIY/yeT U3 O0HAPYKEHUs SKCTPEMAJIbHBIX SPKOCTHBIX TeMIIepaTyp.

Yerépras ryiaBa mMocBsIeHa UCCIeI0BAHIIO CIIEKTPaJIbHBIX ¢BOicTB BhiOpoca 3C 273. [Toce

y4éTa HeOIMHAKOBOTO 3aIl0JTHEHUS UV-ILIOCKOCTH Ha, PA3HDBIX YacTOTaX OBLIHM MOJIyYeHbl 3HAYCHUS
TeMITa CHaJIaHUs CIHeKTPAJIHHOTO WHJIEKCA € PACCTOTHMEM BJOJb cTpyn. Crajanme CIeKTpasib-
Horo unjexca Ha 1073 Ha KaxKJbIil napcek BJOJIL CTPYHM OKa3aJI0Ch OJMHAKOBLIM Ha YacTOTAX
158 I'T'n m 85 I'T'11, 9TO0 roBOpPUT O JOMUHHPOBAHUE ajradaTudecKux morepb. MojgenmnpoBanne
YACTUYHO-TIPO3PAYHON 00IACTH TIePexXo/ia MEKLy ONTUICCKHU-TOJICTBIM U3/IyIeHHEM HadaJia CTPYHU
U ONTUYECKU-TOHKUM HU3JIyYCHUEM €€ MPOTAKEHHONW YacTH IO3BOJIMJIO OIECHUTDL IMPOTAXKEHHOCTH
9TO# 00JIACTH B HECKOJIBKO Iapcek Ha dacrorax 43-24 I'T'm.

B zak/iouenun cyMMUpOBaHbI OCHOBHBIE PE3YJIbTATHI JTUCCEPTAINK, BHIHOCUMbIE Ha 3alllUTYy,

YKa3aHbI IIEPCIIECKTUBbLI IL&.HBHGfHHI/IX I/ICCJIG,ZLOB&HI/H?I.
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I'maBa 1

Jlanubie Habaonenuii 3C 273, a TakxkKe
onpegejeHne mapaMeTrpoB KOCMUYECKOI'O

pPaanoTe/IECKOIIa

B sroit ryiaBe omnmcanbl MCIOJIL30BAHHLIE B JIUCCEPTAIUN HAOJIOIATE/ILHbIE JIAHHBIE, MTOJTY-
YeHHBbIE Ha CJIEJIYIOMNX WHCTPyMeHTax: Tesieckon Fermi/LAT B ramma-manasone, ciucteMa amnep-
Typuoro cuaTe3a VLBA mHa mmmaax BogH 7MM — 6 €M, HAa3eMHO-KOCMUYIECKHUiT MHTEpGhEpOMETD
PajmoAcrpon na mymuax Bosta 1.35, 6 u 18 cm. V3j102KkeH mporiece MepBUIHON KaMOPOBKY JIaH-
ubiX. [IpuBesennr pesysiabrarsl padboT 1Mo omnpejesiennio napamerpon npuémunkos KPT, a rakike

rounoctu Hasemenus KPT.

1.1 Tamma-amamna3oH

Kak m3BecTHo, ramMma-msjrydeHnue MOJIHOCTHIO IOIVIOMIACTCA 3eMHOI aTMocdepoil, mosTomy
HAOJIIOEHNS B 9TOM JIMAIIa30He, 38 UCKJIOUEHUEM YePEHKOBCKOIO U3JIyYeHUs, TTOPOXK1aeMoro ¢o-
TOHAMHU C HEprueil neckobko T9B, MokHO POBOUTHL TOJIHKO U3 KocMmoca. Kocmuueckast obcep-
Baropust Pepmu 6bu1a 3amytmiena B 2011 roxy. OCHOBHBIM HHCTPYMEHTOM Ha €€ DOPTY ABJISIETCS
testeckort LAT (Large Area Telescope - Teneckon 6osbimoit miomau [26]). LAT wabmonaer B aua-
nazone 100 MsB — 300 ['sB u umeer ouens mupoxoe 1osie 3penus — 60 rpajrycos. [Ipu sTom opbura
U [apaMeTpbl BpaIlleHusT KocMu4deckoro armaparta Pepmu TakoBbl, ato Teseckory LAT ymaéres
MOKPBIBATH BCE HEOO ¢ OJMHAKOBON TIyBCTBUTEIHLHOCTBHIO MPUMEPHO KaxKjble 6 9acoB. DTO IMMO3-
BOJISIET OJIHOBPEMEHHO HCCJIE/IOBATH TaMMa-U3/IydeHre OOJILIIION0 KOJIndecTBa 00bEeKTOB Ha Hebe.
OxkazaJjioch, 9T0 OOJILITUHCTBO UCTOYHUKOB, SPKUX B TAMMAa-/IUAIIA30HE U JICXKAIINX BHE ILIOCKOCTU
lalakTuKM - 9TO aKTUBHbBIE S/Pa TAJTAKTHUK.

Kak u3Becrno, xosiaboparuss @epMu MOCTOAHHO YTOUHSET CBOE MOHUMAaHHE (DYHKIIUU OT-
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kianka teseckona LAT, a Takke coBepIieHCTBYeT IporpaMMHoOe obecriedenne Jijist 0opaboTKy JTaH-
HBIX, I09TOMY B pabote [71| jijis 1oBbIIIeHNs HAJEKHOCTH TI0JIy4aeMOil KPUBOH OJieCKa B ramMMa-
JIMara3one Mbl UCIOJIL30BAJIN HOBEMINEe Ha MOMEHT 1yOsmKarun jjannbie karajgora 3FGL Pass 8.
Ha ux ocnoBe ¢ momompio makera mporpamm ScienceTools Bepcun v10rOp5 mMbl mocTponsin Kpu-
ByI0 61ecka B quanasone 100 MsB - 300 I'sB, cormacno pexomemaruam Kostaboparmy Depmi.
Obsacts jguamerpom 20 rpajycoB Bokpyr 3C 273 Oblia MOJeUpOBaHA € MOMOIIBIO (DyHKIUN
orkiauka P8SR2 SOURCE V6 c¢ ucnosibzoBanuem mojenun jguddysnoro uzinydenns [aiakTukn
“gll iem v06.fits”, a Takke U30TOPOIHOI MOJIETHIO (POHOBOTO M3JIyUCHUST

“iso_ PSR2_SOURCE_V6_ v06.txt".

Jajiee IpOBOIMIIOCH aJIAITHBHOE yepeaHenue janubix [107], Tak 9ro craTuctudeckast onmmdka
KazKJI0il TOUKU Pe3yJIbTUPYIOonell KpuBoii Oblta Obl mopstaka 20%. DToT MeTo HO3BOJIAET MOJIY-
YaTh OHOPOHBIN 110 OTHOCUTEIHLHON TOYHOCTH, HO HEOITHOPO/IHBI 110 CKBasKHOCTU HADOD JTAHHBIX
(or ~ 10 wacoB BO BpeMs BCIIBIIIEK JO HECKOJBKUX JHEH B CHOKOiHbIe mepro/isl). OIHAKO, 9TO
HE MPEIsTCTBOBAJIO JaJbHENIeMy aHa/M3y, TaK KaK IOCIeIYIONNi aHaIn3, MPOBEIEHHBIIN HaMU,
HEYYBCTBUTEJICH K CKBAXKHOCTU JIAHHDBIX.

[yt omeHKN MOTOKa KarKJI0f TOYKU € MOMOIIBIO METO/ 8 MAKCHMAJILHOTO IIPAB/IONOI00usT B
crarbe [71] MBI HCIIOIB30BAIM TOTOKH BCeX MCTOUHHKOB B mnosie 20° Bokpyr 3C 273 u3 kartasora
®epmu 3FGL [108]. [Ijist yBepeHHOl CXOAUMOCTH AJropuTMa Mbl 3aDUKCUPOBAIN CIEKTPAJILHbBIE
XapaKTEPUCTUKHU BCEX UCTOYHUKOB B YKA3aHHOM I10JI€, UTO, OJIHAKO, HE TIOBJISHIIIO CYIIECTBEHHO Ha

Ol€HUBa€MbI€ IIapaMETPbl, B 9aCTHOCTU Ha aMILJIMTYAY U IIOJIOZKEHNE IMMKOB BCIIbIIIEK.

1.2 Mumnorouyactorabie PCJ/Ib nabiogenns

Mui zamianuposagun PCJIB nabmojenus na cucreme anepryproro cuntesa VLBA? (Very
Large Baseline Array — Pemérka ¢ Ouens [Jnunnbivu Bazamn), KoTopbie JOKHBL ObLIN HAYATH-
¢ B CJIydae TOsIBJICHUs BCIBIIIKKA B raMma-jnarasone. VLBA cocrout us jecsitu 25-MeTpOBBIX
anrenn: BR, FD, HN, KP, LA, MK, OV, SC, PT, NL, u no3Bosisier Hab/I01aTh Ha WHTEPHEPO-
MeTpraeckux Oazax ;10 ~ 9000 km. Korma motok ramma-nznydenns 3C 273 B auamazone 100 Mss
- 300 I'sB BbIpoc B 3 pa3a 110 CpaBHEHUIO C TUIIMYHBIMUA 3HAYCHUSAME, Mbl HAYAJIM HAIA MHOIOYa~
cTOTHBIE HAOIO/IeHs. Beero 66110 mmpoBeieHo 4 HabJIIoIeHNs B IIATH YaCTOTHBIX rojiocax VLBA:
5, 8,15, 24 u 43 I'T'u, ¢ mmpunoit mosocer 32 MI'n. Habmogenusa mpoBoiIiCh B JIBYX KPYTOBBIX
nonsipu3anusx. [loapodbrocTn HaboaeHnit puBeieHsl B Tabaunax 1.1 u 1.2.

Jist yorydimenus: 9acTOTHOrO MOKPBITHS YeThIpe YacTOTHBIX noymanaszona (IF) muanazonon

5 u 8 I'T'1 6bw1n 110 j1Ba MakcuMasibao pasuecensr (Ha 395 MI'u 321 MI't coorBeTcTBEHHO) BHYTPH

Thttp://fermi.gsfc.nasa.gov/ssc/data/analysis/documentation /Pass8 _usage.html
https://science.lbo.us/facilities /vlba/docs/manuals /oss
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Jlara Komn-Bo anrenn Bumnocreit x10° ma anamason
C, X, UK, Q
2009-08-28 10 5.5, 7.5, 7,8.5,12
2009-10-25 10 75,8,9,9, 15
2009-12-05 10 9, 6.5, 6, 5.5, 12
2010-01-26 9 6, 5.5, 6.5, 7, 10

Tabsmma 1.1: Muorouacrorabie nHabmonerust Ha VLBA (mozpobHocTr 110 9acroram HpUBeIEeHbI
B Tabs. 1.2). Bo Bpems mocsennero HabJioieHnst Iponajin Janable B anTeHuasl HN, apyrux cy-
IIECTBEHHBIX MMOTEeph He ObLI0. BUIHOCTH MOCUYUTAHBI MTOCE YCPEIHEHUsT YaCTOTHLIX KaHAJOB, a

TaKzKe yCpe/l[HEHUd 110 BpEMEHU C HIal'OM 5 c.

Jnanazon | /JlymHa BoHbBI Yacrora [MIupuna mosiocs
(cn) (') (M)
Q1 0.7 43.2 32
K1 1.3 23.8 32
Ul 2 15 32
X2 3.6 8.4 16
X1 3.7 8.1 16
C2 6.0 5.0 16
C1 6.5 4.6 16

Tabsmma 1.2: YacTorhl ¥ JJIMHBI BOJIH PE3YJILTUPYIONIEr0 HabOpa JAHHBIX, 0C/e pa30OMBKU Ha

IO/ JTNAIIA30HbI.

[I0JIOCKI MIPOITYCKAaHUs COOTBETCTBYIOINIEro npuéMunka. B pe3ysbrare ObLIO MOJIyUeHO TPEKPACHOEe
[OKPBITHE 110 YacToTaM, cM. Tabdsr. 1.2.

[Tepsbie srambl KaganOPOBKHU JaHHBIX MpoBoaminch B makere AIPS [109]. Bour nposenén nep-
BUYHBIN aHa/nu3 JJAHHBIX Ha HaJUYUe CYIIECTBEHHBIX IIPOOJeM, (dhJarupoBanne mMpodIeMHBIX JTaH-
HBIX, KaJMOPOBKA MOTOKOB B (DUBMUCCKUX €JMHUIAX, YIET BJIUSHUSA aTMocdepbl (Ha BCEX 4acTo-
tax) u nonocdeper (#a wacrorax 5 u 8 I'l'm), a TakyKe BINSHUS TAPAMETPOB BPAIIEHHs 3€MJIN
Ha 3aJIePKKY CUTHAJIOB, KOPPEKIUS IMapa/lIaKTUIeCKOro yIJia, IMOJIOCHI ITPOITYCKaHUs, a TaKzKe
riobasibHast TIOJI'OHKA JierecTKa Bo Beex nmosgpusanusax: LL, RR, a rakxke LR u RL (L o6osnaua-
eT JIEBYIO KPYTOBYIO HoJjisipu3aiiuio, R — mpaByio). B kadecTBe omopHOil aHTEHHBI Jisi TIOJATOHKI
JIENIeCTKa MCIoJIb3oBasiach anTenna PT, mokaszasinas Hauaydinyio crabujibHOCTH B IIPOIEcce Ha-
mux nabsrosennit. B ciydasax orcyrerBug JanHbix ¢ anTennbl PT, mcnoib3oBaanch BTOPUYHBIC

onopuble anreHdabl OV u LA. Jlyis KaaubpoBKU ITOTOKOB MbI MCIIOJIB30BAIN JaHHBIE HECKOJIBKIX
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IIPOrpaMM MOHUTOPHUHTA TIOJIHOIO MOTOKA UCTOYHUKOB, a nMento: MOJAVE? (Monitoring Of Jets
in Active galactic nuclei with VLBA Experiments - MOHUTOPUHT BBIOPOCOB B AKTHUBHBIX $1JIPax
raJlakTuk ¢ omotpio VLBA) Ha jyiune BoHBI 2 M, IIpOrpaMMbl MOHUTOPUHTA 6/1a3aPOB IPYIIIBL
Bocronckoro YumsepcnTera® Ha [JIMHE BOJIHBI 7 MM, MOHHTOPHHT? aCTPOHOMHUYECKOH obcepBa-

® ma jymmHax BoiH 6.3, 3.8 1 2 cM, 0030pa KaJnOPOBOYHLIX

Topurn MUYHTraHcKOro yHUBEPCUTETa
ucrounnkos Ha VLA® (Very Large Array - Ouenn Gosbllag pemérka) Ha jymHax BouH 6, 3.6
1.3 cm u 7 MM (zmannbie 10 gexabps 2009 roja).

asee Mbl mpuMeHsiIn onmcanHyio B cratbe |110] mporeypy, KoTopas Mo3BoJisieT MOBbICUTh

TOYHOCTH KaJUOPOBKU aMILIUTY/ U COCTOUT B CJIELYIONIEM:

e Ilepsuunoe rubpunoe kaprorpaduposanue ucroanuka B Difmap [111] ¢ nenbio onpesese-
HUsI TJI00AJILHBIX MTOIPABOK AMILIUTY/Ibl KOMILIEKCHBIX KOI(MMUIUEHTOB YCUJIEHUS JIJIs KAXK-
JIOro TeJjieckora. [o0a/ibHble OTPABKU BBIYUC/IAINCH JIJIA KaKJI0H aHTeHHBI OTJACLHO Ha,

K&)KZLOﬁ qJacToTe, B T.9. B Ka/I2KOM 9aCTOTHOM KaHaJIC.

e [106aIbHBIX TONMPABKN aMILINTY/ALI ObLIN mpuiiMeneHbl K jtadHbiM B AIPS B Tex caydasx,
korga onu npesbimaaun 10% 1 MOXKHO OBLIO YCTAHOBUTL NPUYHUHY OTKJIOHCHUS AMILIUTY-
JIBI TI0 BCIIOMOTATE/IbHBIM JaHHbiM. [lociie npumenenns riiod6aIbHBIX MOIPABOK ITPOBOINIOCD

pasbuenue JaHHbIX B quariazonax b u 8 ['['r Ha jaBa moinanasona Kaxkaprii, cm. Tadmauiry 1.2.

e QunasbHoe THOPU/IHOE KapTOrpadupoBanme, MoIydeHne pe3yIbTUPYIONUX KapT JIJisd [10cIe-
Jiytorero anajusa. VToroswrit Habop JMaHHBIX COAEPKUT 4 MHOIOYACTOTHBIX HAOJIIOICHUS, 110

7 gactoT, cM. Tabmmy 1.2.

Takag mporie/iypa yBesmauBaeT o0Iee BpeMs Ha IIpoBejieHne Kaprorpadguposanus B 2 pasa,
OJIHAKO, 9TO HEOOXOIUMO JIJIsd MOCJIEYIONIEro aHaM3a, IyBCTBUTEILHOTO K aMILINTYIHONW KaJmo-
POBKe, HAIIpUMEDP aHaInu3a pacipejeseHus CIeKTpaJbHOro nHiaekca. Mbl oneHnBaeM pe3yJsibTUpy-
IOIYI0 OTHOCUTEIBHYIO TOYHOCTH OIpPEJIEe/IeHNs IIJIOTHOCTUA TOTOKa B Jinanaszonax 5, 8 m 15 '

Kak 5%, a B quanasonax 24 n 43 I'T'y — 10%.

1.3 JlanHble MOHUTOPUHIA Ha 7 MM

,ZLJIH nccJIe10BaHnsd 3BOJIIONUN ITapaMeTPOB MCTOYHUKa Ha JJIATE/IbHBIX IIPOMEXKYTKaX BpPeE-

MEHM MDbI MCIIOJIB30BaJIN KaJII/I6pOBaHHbIe JaHHbIE IIPOI'paMMbl MOHUTOPHUHI'a 6J1a3apOB I'pyHIIbI

3http:/ /www.physics.purdue.edu/ MOJAVE /allsources.html
“http:/ /www.bu.edu/blazars/VLBAproject.html
Shttp://dept.astro.lsa.umich.edu/datasets /umrao.php
Shttp://www.aoc.nrao.edu/~smyers/calibration
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Bocronckoro YHuBepcurera, KOTOpbie HAXOIATCI B OTKPBITOM JOCTYIIE. DTH HAOIOICHUS TPOBO-
JISITCS PEryJIAPHO, IPUMEPHO Pa3 B MecslIl, Ha cucreMme aneprypHoro cuaresa VLBA. Bech anams,
BKJIIOYas MMOCTPOEHUE PE3YJILTUPYIONINX KAaPT, MOJIE/IMPOBAHNE CTPYKTYPhl HICTOUHUKA T'aycchuaHa-
MW, & TaKzKe aHaJn3 MapaMeTpOB KOMIIOHEHT, MbI ITPOBOIUIN CAMOCTOSITETHHO, UCIIOIb3Ys Te ¥Ke
MEeTO/IbI U MOJXObI, YTO U JJIsi HAIIMX MHOIOYACTOTHBIX HaOJoIeHuii [71].

Bceero 6bu10 06paborano 60 nabsiogennit Ha JymHEe BOJHBI 7 MM. [Ipm sTom s anasusa
KIUHEMATHKU MbI UCIIOJIb30Baan H et Habmogennii ¢ 2008 mo 2012 rospl, a i aHa/Im3a SBOJIIOIIT
APKOCTHBIX TEMIIEpaTyp sJpa U CTAIMOHAPHLIX KOMIIOHEHT MbI JIOOABUJIM €IE 2 roja, TaKuM
obpazoMm 1okpbIB meproj 2008-2014 rr.

JL1st onleHKY KadecTBa JIaHHBIX, MbI ITPOAHAJIM3UPOBAJIA KOJTUYIECTBO aHTEHH, YIaCTBOBABIINX
B HaOm0IeHusIX (1eM GoJibIie, TeM Jrydre. MakcuMaabHO JIOCTYITHOE KOJIMIeCTBO AHTEHH B PEIIET-
ke VLBA - 10), a Takzke KOJIMIeCTBO u3MepeHuii (byHKIMN BUIHOCTH (d4eM OOJIbIIe - TeM JIydIlie).

Pesynbrarsl anaanza KadecTBa JIAHHLIX Ha 7 MM IPeJCTaBIeHbl B Tabsmie 1.3.

Jlara MJD Neg Kom-Bo KommenTapun
nu3MepeHuit
dyHKIIN
BHJTHOCTHU
2008-01-17 | 54482 8 1829 -HN, NL 60% norepsizo
2008-02-29 | 54525 8 2433 -HN, -FD
*2008-06-12 | 54629 6 1168 -BR, - LA, -PT
*2008-07-06 | 54653 7.5 1956 -BR, -OV
2008-08-15 | 54693 9.5 2408
2008-09-10 | 54719 9.5 3783
2008-11-16 | 54786 9 3159 MK 60% norepsio
2008-12-21 | 54821 9 3304 -HN
2009-01-24 | 54855 10 4026
2009-02-22 | 54884 10 3991
2009-04-01 | 54922 10 3632
2009-05-30 | 54981 10 3493
2009-06-21 | 55003 8.7 2938 -NL
2009-07-26 | 55038 8.7 2610 -PT
2009-08-16 | 55059 10 3553
2009-08-28 | 55071 10 6250 HAIlld MHOTOYAaCTOTHBIE Ha-
OJII0/ICHIST
2009-09-16 | 55090 9 2822 HN 50% norepsino

[Ipomoikenune Ha cJieIyromeil cTpaHurie
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Tabsmmna 1.3 — npojioKeHne

Jlara MJD Neq Kom-Bo KommenTapun
nu3MepeHuit
dyHKIIN
BHJIHOCTHU
2009-10-16 | 55120 9 3324 -SC
2009-10-25 | 55129 9.5 7628 HaIlll MHOTOYACTOTHBIE Ha-
OJIIOJICHIST
*2009-11-28 | 55163 7.5 2217 -MK, KP 75% mnorepsino,
HN 75% norepsino
2009-12-05 | 55170 9 6145 HaIlll MHOTOYACTOTHBIE Ha-
omonenns, SC 30% noreps-
1o, NL 40% norepsino
2010-01-10 | 55206 8.5 2866 -HN, KP 50% morepsino
2010-01-26 | 55222 8.5 5138 HaIlll MHOTOYACTOTHBLIE Ha-
omonenus, -HN, NL 40%
[IOTEPSHO
2010-02-11 | 55238 8.5 2607 -HN
2010-03-06 | 55261 9 3200 PT 50% norepsito
2010-05-19 | 55335 9.7 3332
2010-06-14 | 55361 8 1500 -PT, BR 60% norepsito
2010-08-01 | 55409 8.7 1839 -FD
2010-08-21 | 55429 9 1542 -FD
2010-09-18 | 55457 8.5 1499 -FD, SC 30% norepsno
2010-10-24 | 55493 9.7 3346
2010-12-04 | 55534 9.5 3537
2011-01-02 | 55563 9.5 3338
2011-02-04 | 55596 8.5 1976 -PT
2011-04-21 | 55672 8.7 2132 -NL
2011-05-22 | 55703 8 1151 -BR, PT 60% norepsino, SC
30% norepsino
2011-06-12 | 55724 8 1323 -OV, HN 80% muorepstHo,
BR 30% norepsmo
2011-07-21 | 55763 9 2116 PT 40% norepsino
2011-08-23 | 55796 8.7 1646 -MK

[Ipojio/kenne Ha cJieIyoNeil cTpaHulie
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Tabsmmna 1.3 — npojioKeHne

Jlara MJD Neq Kom-Bo KommenTapun
nu3MepeHuit
dyHKIIN
BHJIHOCTHU
2011-09-16 | 55820 9 1944 MK 50% norepsino, SC 30%
[IOTEPSHO
2011-10-16 | 55850 9 1969 HN 50% norepsino, SC 30%
TOTEPSTHO
2011-12-02 | 55897 9 2488
2012-01-27 | 55953 8 1603 -FD, HN 75% norepsino
2012-03-05 | 55991 9 1868 MK 30% norepsito
2012-04-02 | 56019 8.7 1888 -LA
*2012-05-26 | 56073 6.5 864 -MK, -OV, -LA
2012-07-04 | 56112 9.5 852
2012-08-13 | 56152 8.5 1417 -HN, PT 40% norepsino, SC
30% norepsino
2012-10-28 | 56228 9.7 2504
*2012-12-22 | 56283 6.5 1291 -PT, -NL, BR 90% norepsi-
HO

Tabmuma 1.3: Onenka KadecTBa JJaHHBIX, UCIIOIb30BAHHBIX JI/IST AHAIN3a KHHEMATHKI KOMIIOHEHTOB
Ha JIJIMHE BOJIHBI 7 MM, KaK HAIUX HAOJIIO/IEHUil, TaK U HAOJIOAEHUIT TPYIIbI BOCTOHCKOrO yHU-
Bepcutera. MJD = JD-2400000.5 — mogudurnmposannag oamanckad 1ata. Neq — IpuOImKEHHad
OTIEHKa KOJIMYIEeCTBA YIaCTBOBABIINX aHTEHH C YI€TOM (hJIArupPOBaHUs JAHHBIX. KOIMIecTBO n3me-
peHuit GYHKIME BUJTHOCTH M3MEPSIJIOCH MTOC/IEe YCPETHEHNsT TI0 KaHAIaM ITPOMEXKYTOTHON JacTOThI
u unrerpupoBanuu 1o 20 cekyuaubiv nnrepsasiam. Odoznauenue “—TEJIECKOIT” B kommenTapu-
sIX O3HAYAET TIOJIHOE OTCYTCTBUE JIAHHBIX OT yKa3aHHOTo Tejeckora. Habromenus, obo3HavueHHbIe
3BE3/I0YKOI OBLTN UCK/IIOYEHBl U3 JajibHeiiero anagmsa. Jletagn mo HAIUM MHOTOYACTOTHBIM

nabmonennsim (5-43 ') npeacrasiaens: B Tabmne 1.1.

1.4 Habmonenusi ¢ Ha3eMHO-KOCMUYECKNM HHTepdepomeT-

pom PammoAcTpon

Haszemuo-kocmuueckuit unrepdepomerp PajunoAcrpon [91] nagas cBoro pabory nocie saiyc-

Ka KocMmmaeckoro armapara Crektp-P ¢ koemuaeckum pajgmoreneckoriom KPT wa 6opry. KPT
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npeJicrapiger coboit 10-MeTpoByo mapabomdecKyio aHTeHHY W KOMILJICKC HMPUOOPOB, BKJIIOYAs
pPaJIMOACTPOHOMIYECKNE IPUEMHUKH, paboTraroniue Ha jymnaax BoaH 1.35, 6, 18 u 92 cm B obenx
nongpuzanuax. [lomnas mupuna nosocsl nporryckanus pasaa 16 MI' i nmpuémnunka 92 cm u 32
MTI'n jura ocranbabix. Koncerpykisa 6/10ka anrennbix obsydaresneit KPT mossosisier npoBouTh
HabJIIo/IeHUs OJTHOBPEMEHHO B Pa3HBIX JIUAlla30HaX, OJIHAKO, OJIHOBPEMEHHO 3allUChIBATHCA MOTYT
TOJILKO 2 KanaJja. TakuM oOpa3oM, BO3MOXKHBI KaK HAOJIONCHUSA B 00EUX MOJIAPUIAIUAX OJHOIO
HPUEMHUKA, TaK U OJIHOBPEMEHHbIE HAOJIOICHUS C MCIOJIHL30BAHUEM JIBYX MPUEMHUKOB, KAXKJIbI
B OJIHOI KPYTroBOil mosigpu3anun. depe3 ocTpoHallpaB/JIeHHYIO anTeHHy cBsa3u janubie ¢ KPT me-
peJlaroTcs Ha OJIHY U3 Ha3eMHbIX craHimil ciexkenus: B [lymumuo u I'pun Bsnk (¢ aBrycra 2013
rosia). CHHXpOHU3AIMST MOYKET TIPOBOJIUTHCS KAK C MCIOJIb30BaHuEM GOPTOBOTO BOJOPOIHOIO CTaH-
JlapTa 9acToThl (CTAHIAPTHBINA PEKIM ), TaK U C MOMOIIBIO HA3EMHOTO BOJIOPOJIHOTO CTAHJIAPTA HA
CTAHIUH CJIeZKEHUsI B PEXKUMe 3aMKHYToi merm [91].

B kadectBe Hazemuoro mieda wHTepdepomerp PagmmoAcTpoH MOXKET HMCIIOIB30BATH MTPAK-
TUYECKU JII0Oble PaJIMOTEIECKOIbI ¢ JInaMeTpoM Oovibiiie ~ 25 merpos. HawubGosibiee kosmde-
cTBO HAbMOAEHMH TPOBOAUTCH ¢ TakuMu Tejeckonamu, kax Topymn(Torun, IToswmra), Mebec
(Yebes, Ucnanus), dddenncoepr (Effelsberg, Tepmannus), Memmanna (Medicina, Mramus), Be-
crepbopk (WSRT, Westerbork, Tosutannus), Horo (Noto, Uramus) u apyruvu. HaunbGosbinee ko-
JINYECTBO JIETEKTUPOBAHUI Ha CAMBIX JIJIMHHBIX 0a3aX [IPOUCXO/IUT HA UHTEPdepoMeTpruiecKux Oa-
3aX, BKJIOYAMOIINX CaMble 1yBCTBUTEIbHBIC HaseMuble Tejaeckonbl: GBT (Green Bank Telescope,
CIHIA) , Apecu6o (Arecibo, Ilyspro-Puko), Ddbdenbctepr (Effelsberg, Tepmanus) [51].

Jlanuble co CTaHIUI C/IeKeHWs] U HA3eMHBIX TeJIECKOIIOB MOCTYIAIT B ACTPOKOCMUIECKMIT
Hentp ®PUAH a1 koppeisitiuu. [[j1s1 HEKOTOPBIX IIPOrPaMM UCIHOJIB3YIOTCsT TAKXKE U JIPYTHE IPO-
rpammubie Koppesaropsl B bonne (DiIFX [112]), MmogudunupoBanHoM j1jist KOPPEJIAIUU HA3EMHO-
koeMuaecknx jganneix [113], n Asumresnoo (JIVE SEXC).

Camoit MacITabHOI HAOII0IaTeIbHOM IIPOorpaMMoiil B mpoekTe PainoAcrpon aBisiercss 0030p
AKTUBHBIX JI€D TaJaKTHK, B PAMKAX KOTOPOro U ObLIM MpoBeeHbl nabsojenus kpazapa 3C 273
Ha JuimHax BoyiH 1.35, 6 u 18 cm. Ycnernabie nabsogerus 3C 273, npoaHau3upoOBaHHbIE HAMH,
npejicrasyiensl B Tabsmre 1.4. J[jisg Bcex ualia30HOB MCIIOJIb30Ba/Iach 10J10ca Iporyckanusd 16 +
16 MTI'n, opnoburnoe kymnuposanue jganubix KPT u aByOuTHOE — HA3EMHBIX TEJIECKOTIOB.

Koppenganusa nanabix mposojmiiachk B 2 3tara. Ha mepBom 3Talre mponcxoau MouckK JenecTka
B IIIUPOKOM OKHE I10 3aJep:KKe M 4dacTore unrepdepentyn. TUIMYHbIE TONPABKU 10 3a/I€PKKE
COCTABJISIN HECKOJIBKO JIECATKOB MUKPOCEKYHJI, & 110 4acTOTe MHTEP(MEPEHIINN — HECKOJIHLKO TePIl.
Ha BTopom starme naiijieHHbIC TIOMPABKU MTPUMEHSIIUCH K JIAHHBIM, TaK 9TO HHTEP(MEPEHITMOHHBIHI
JIETIECTOK OKa3bIBAJICS BOJIU3U HYJIS U 110 33/IePKKe, U 110 9acToTe nHTepdepeHium. 1o M03BOJIUIIO
n306ekaTh MOTePH aMILIUTY/IbI JIEIECTKA B CJIydae, KOIJa OH HAXOJUTCH HA KPalo OKHa IIOUCKa, a

TaK2Ke IIO3BOJIMJIO TOYHEE OUCHUTH COOTHOIIEHNE CUT'HaJIa K HIyMY.
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[Tpoekius
Jmmna
6a3bI Paspermienue
BOJIHBI Jlara Hazemmbie Temeckors
() (Teic. kv; 109 | (MKcek jyrm)
cM
JUIMH BOJIH)
1.35 02 despasra 2013 ['pun bank, Y27 103 ; 7.6 27
6.2 30 nexabpsa 2012 | Apecubo, Dddenbcoepr 90 ; 1.45 142
6.2 02 despasa 2013 Apecubo 103; 1.69 122
18 08 auBapga 2013 ['pun bBank 157; 0.87 237
18 25 gauBapga 2013 Apecubo, I'pun Bank 1715 0.95 217

Tabauna 1.4: Venemnnble jeTeKTUpoBaHus UHTEPGEPEHIIMOHHOrO JerecTka or kBaszapa 3C 273 ¢
[IOMOIIIBIO HA3eMHO-KocMuveckoro uarepdepomerpa. I'pun Bsuk — 110 m Testeckon, CIITA. Y27 —
510 anTennas pemérka VLA, CIITA, koropas pabotaia B pexkume (a3upoBaHusi, T.e. (DaKTUIe-
CKHU KakK oJnHOYHasi anTeHHa. Apecubo — 305 m Temeckomn, [lyspro Puko. Dddenbcoepr — 100 m
rejieckor, ['epmanust. Pasperenne npuseseno cornacuo dhopmyse § = \/ B, tie A - JjinHA BOJIHBIL,

a B - njuna mpoeknun 0as3bl.

[Tocsie sTOrO MpOMCXO/IMIIA TTOCT-KOPPeIAIonHasa obpaboTka B makere PIMA [114]. Bouia
OCYIIIECTBJIEHA TTOJIIOHKA JICTIECTKA € YIETOM YJIEHOB BTOPOI'O MOPSAJIKA, KOTOPhIE YIUTHIBAIOT, Ha-
npumep, yckoperre KPT Ha opbure, n Japyrue KBaJIpaTudHble TOIPABKU ¢ TUITHIHBIMUA [TPUMEHEH-
ubivu 3Hadennsmu 1071° — 10716 ¢ /c? . TTocsie aT0oro 6bli1a IpoBeIeHs aMILIUTY, [Has KaIuOPOBKa
JIAHHDBIX, UCIIO/IB3Y4 JIAHHBIE U3MEPEHUA CUCTEMHBIX TeMIIePaTyP KaK HA3eMHBIX TEJIECKOIIOB, TaK 1
KPT. Takxke ObLi1a mpou3BejieHa KOPPEKIHs OJIOCH IIpolycKanusd. VToroBoe OTHOIIIEHHE CUTHAJIA,
K IIIYMY BO BCEX CJIy9asdX ObLIO JJOCTATOYHO BBICOKUM, TaK 9ITO BEPOSATHOCTH JIO?KHOT'O JIETEKTUPO-
BaHMA JIeIecTKa oKazajach Menbine 10712,

Bomopoansiit cranmapt gactorsl Ha 6opTy CrekTp-P okazascs 1ocTaTovdHO CTAOUIBHBIM
U, IMO9TOMY, OCHOBHOE OrpaHUYEHUE Ha BpeMs KOI€PEHTHOI'O HAKOILJICHUsI CUTHAJIA HAKJIa/IbIBa-
er durykTyupytoriasa armMocdepa. [Ipu aTom, Tem He MeHee, Ha JMHAX BOJIH 6 1 18 ¢M 0Ka3aj10Ch,
9TO MOYKHO KOI€PEHTHO HAKAIIMBATHL CUTHAJ B TedeHue Bcero ckana (9.5 munyr). Ha jqymue Bos-
ubl 1.35 cMm Grarosiapsa Tomy, uro KPT He mojiBep:ken Bausgnuio arMocdepbl, BpeMs KOrepeHTHOTO
HaKOILJIEHNs Ha Ha3eMHO-KOCMUYecKux Oazax cocrapuiio mnopsgiaka 200 cek, 9To modtu B 2 pasa
JIOJIbIIIE, €M THIIUYIHO JIOCTHIaeTCs Ha 3eMie.

B nabuonenusx PagnoAcrpona Ha 9KCTpeMaJIbHO JIMHHBIX 0a3ax MOYTH BO BCEX CJIyYa-
X HEBO3MOZKHO HCIIOJIb30BATh CAMOKAJIUOPOBKY JIJI KOPPEKITUU aMILIUTY/IbI U3-38 MAJIOr0 KOJIV-
JecTBa Tej1eckoroB. [losToMy B Borpoce KaJMOPOBKHM aMILIATY/IbI HHTEP(MEPOMETPUIECKOTO CUT-

HaJla IIPUXOJUTCHA II0JIaraTbCd HCKJ/IIIOYUTE/JIbHO Ha M3MEPEHNA CHUCTEMHBIX TEMIIEPATYD. Amum-

TyJa curnaja Ha Oase 1-2 B dusuueckux ejuHunax nponopuuonaibia /SEFDSEF Dy, rie
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SEFD o Tyys/Aer 2151 KazK 1010 TETECKOMA, T3 — cucreMuas Temueparypa (K), Aoy — s3bdexrus-
nast 1omab (M2). Bo Bpems HayuHbIX MHTEP(EPOMETPUYECKUX HAO/IOIEHUH B paMKax [POEKTa
PannoAcrpon m3mepenne cucreMuoil Temueparypbl iy OCYIIECTBIIAETCA OTHOCUTE/ILHO U3BECT-
HOTO TIpUpAIeHnst Temmeparypbl Ts, co3maBaemoro reseparopamu mryma ('), Suadenwms '
Tns ObLTH TPOKAIMOPOBAHBI TIPH HAa3eMHbIX uchbiTanusax [91]. 3uadenne Ag OBLIO yCTAHOBIIEHO
B HAOJTIOJIEHUSAX KAJIUOPOBOYHBIX UCTOUYHUKOB [91] BO BpeMms JIETHBIX ucHbITanuii. B Habmonenusax
3C 273 I'lll Bryrovanch 3a & 2 MUHYTHI JI0 U 9epe3 A 2 MUHYTHI 1I0C/Ie HAO/II0IeHnii. SHaAYeHHS
CUCTEMHOI TeMIIepaTypbl BO BpeMsi HAOJIIOJIEHUI TIOJIYyYaIuCh C IIOMOIIBIO JTUHEHHON MHTEPITO.Isi-
U U3MEPEHHBIX 3HAYCHUII.

Mber cuurtaem, uro npupartienue Temieparypbl mymos or ['III Tyg, a takke scdbdexkruBHasd
wiomab anTeHHbl KPT A.p Maio MeHsiiorcss co BpeMeHeM, 9TO ObLIO TOJATBEPXKJIEHO HAME B
HAOJTIOIEHNAX KA TMOPOBOIHBIX HCTOYHUKOB [115]. TloaToMy MBI TpOBEI MOHUTOPUHT CHCTEMHBIX
temuepatyp npuémankos KPT o uarepdepomerputdeckum nHab ioieHusaM, nposeienubiM B 2011
2013 rr. Pesynbrarsl coryiacyiores ¢ nepsbivu u3Mepenusivu napamerpos KPT [91] B npenenax
(10 — 15)% B gmanazonax 92, 18 u 6 cm u (20 — 25)% B amanasone 1.35 cm. [Tapamerpsr KPT,

olleHEHHBIe B nHTEepdEpoOMeTpUIecKux Hab/II0IeHnAX, IpuBeieHbl B Tadsmie 1.5.

1.5 TouHocTh HaBeaeHUuda u noagepkanng opuenTamun KPT

Hagenenune KPT na ucciegyemMblit 00beKT TPOU3BOJIUTCA € TTIOMOIIBIO MaXOBUKOB, JIBUTATE/ICH
crabuu3anuu u Koppekiuu, ycranosjienubix Ha Crektp-P. Ilpu sTom onpejienenne opuenraiuu
Cuexktp-P B npocTpancTse oCyIiecTBIsSeTcs ¢ MOMOIIBIO TPEX 3BE3/HBIX JATIMKOB, & IOJIeprKa-
HUE OPUEHTAITUU KOHTPOJIUPYETCH KOMILIEKTOM IT'MPOCKOTTMIECKUX U3MEpPHUTEIEl YTITIOBOI CKOPOCTH
BpAIlleHNsl MAaXOBUKOB. B JaHHOM pasjiesie Hcrosb3yercst BusupHas cucrema koopaunar (BCK)
KPT. Ocp X 3r10it cucreMbl KOOp/AMHAT HAlpaBjeHa Biojb daekTpudeckoit ocu KPT, ocb Y —
BJIOJIb coJinevdnbix Oarapeit CuekTp-P, a och 7 neprenuky/isgpia o0euM U JIONOJIHAET UX JIO Ipa-
BOI TPOMKMU.

s onpeiesienns napaMeTpoB HaBejieHus u dyBcrButebnoct KPT peryiapno npoBojsgaTces
I0CTUPOBOYHBIE HaOIO/ienus. [Ipu aToM Jij1d MUHIMU3AINN BKJIa/1a HECTAOUILHOCTU ITPUEMHIKOB
B BapHUallii BBIXOHOTO CHUTHAJIA IOCTUPOBKH MIPOBOJISTCS B pexkuMe ckanupoBanus (Pucynok 1.1):
KPT sparmaercst moouepé o BOKpyT ABYX oceit, Y u Z 91|, mpoxo/is uepe3 CTOYHUK € YITIOBBIME
ckopoctamu 18 nim 36” /cek. B nmumamazonax 18 u 92 c¢M ucrosb3yercs: cxeMa B BHJIE KpecTa: 1o 2
IPOX0/Ia, BOKPYT KaxkJI0il u3 oceit, Pucynok 1.1(a). B quanazonax 1.35 u 6 ¢cM IpoBOANTCS CKAHY-
poBaHue IJIOMIAIKY, [0 5 MPOXOJIOB BOKPYT KaxKJIOi ocu, pasuecéunbie Ha 2.5, Pucynok 1.1(6).
CepenHa MEeHTPAIBHOTO MTPOXOJIa JOJKHA TPUXOIUTHCS Ha IEHTP NCTOYHUKA, 110 KOTOPOMY IIPO-

BOJIUTCA IOCTUPOBKa. HpI/I KazKJIOM IIPOXO2KJICHUNU MCTOYHHKa Yepe3 JuarpaMMy HallpaBJIEHHOCTU



1.35 cm 6.2 cMm 18 cm 92 cm
[Tapamerp
LCP RCP LCP RCP LCP RCP LCP RCP
Tsys 127 £ 8 100 £+ 10 147+ 8 — 41.04+1.0 435+4.0 | 1454+15 147+ 15
Fiys 46.7+£3.0 368+3.7|11.64+0.6 - 276 +£0.27 2934+£027|133£14 135+14
JIH 6 x 13 25’ 72 6.1°
Aegr 7.5 35 41 30

Tabmmma 1.5: ITapamerpsr KPT. Ty

— cucremuas rtemmeparypa (K);

F,

sys — 9KBHBAJICHTHag IUIOTHOCTH IOTOKa cucTeMbl, SEFD

(10 4n);JIH — pasmepn! juarpammbl Hanpasiennoctu [91]; Aoy — sbdexrupnas miomans (m?) [91].

6¢
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Puc. 1.1: Tpaekropust ocu X npu npoBeJieHun I0CTUPOBOYHBIX Habmonenuii. (a) — B Auanazonax
18 m 92 cm. [mma ckama 5°, ckopocts Bpamenns KA 36 7/c; (6) — B auanasonax 6 n 1.35 cM.
Jmuna ckana 1°, paccrosnue mexy ckanamu 2.5°; ckopocthb Bpaenust KA 18 7/c. Ha pucynke

5 CKaHOB BOKDPYT ocu Y U 5 CKAHOB BOKPYT ocu 7Z (10 2 MpoXoja Ha KayKJIOM CKaHe).

MaKCUMaJIbHBIN CUTHAJ JIOJIZKEH HAOJIIONATHCA B MOMEHTDI, KOTJIa IVIABHBIN JIEIECTOK JIMarpaMMbl
nanpassennoctu KPT manpasien crporo Ha HCTOYHUK.

Jlydmmumun KaJmOpoOBOYHBIMUA UCTOYHUKAMU JIJIA IOCTUPOBKU PaJINOTE/TIECKOITa, ABJIAIOTCH, KO-
HEYHO, TovYedHble ncrounnku. Hanbosee sipkue oobekTsl, BuanmMbie ¢ KPT (Kpabosuanast Tyman-
Hocth, Kaccnoness A) paspematorcst B jquanasone 1.35 ¢M, a KOJMIECTBO JOCTYIHBIX TOYEIHBIX
0OBbEKTOB HEBEJIMKO M3-3a HEBBICOKOH dyBcTBuTebHOCTH KPT B 9ToM jmanaszone [91]. Haubosin-
1ee KOJIMIECTBO FOCTHPOBOYHBIX HaO/IIOJeHN B Jauamna3one 1.35 ¢M OBLIO IIPOBEJIEHO 110 Pa/Ifo-
rajakTuke 3C 84. Mbl CTOJKHYIUCH C ABYMsI CJIOKHOCTSIME: BO-TIEPBBIX, OTKJIUKHU PaTHOMETPH-
qecknx BbIx0s10B oT 3C 84 B guamnazone 1.35 cM 3a4acTyio He BUJHBI Ha (DOHE IIyMOB CHUCTEMBI,
U, BO-BTOPBIX, CUCTEMHAasi TeMiieparypa npuéManka 1.35 ¢M MeHsIeTCsl JIOBOJIbHO CUJIBLHO (aMILIH-
Ty/la HU3KOYACTOTHBIX (DIIYKTYAIMi HA MOPSJIOK BBIIIE, YeM OTKJIMK Ha HCTOYHUK) B IIPOIECCe
CTAHJIAPTHBIX TTOJYTOPAYACOBBIX IOCTUPOBOYHBIX HAOJIIOIeHM, cM. Pucyrok 1.2(a).

[TosToMy K 3aBUCHMOCTH PaMOMETPHYIECKOTO CUIHAJA OT BpeMeHu S(1) Mbl IPUMEHSIIA Me-
JIMAHHBIA (DUIIBTD ¢ TAKUME TapaMeTpaMu, 9T00bl H36aBUTHCS OT BHICOKOYACTOTHBIX TIOMEX (B TOM
qucsie OTKIUKOB Ha ucTouHuK ). [losyunsmuiicss duiabrpoBannbiii curaasn M (t) Mbl BblAuTa n u3
HCXOJTHOTO CUTHAJIA, MOy das auctbiii curaan S(t) — M (t) = C(t), ceobomHbIil OT KpyIHOMACIITAG-
HBIX U3MEHEHUI crucTeMHON TeMieparypbl, cM. Pucynok 1.2(6). Iocse sToro curaas ycpemmsiics,
cm. Pucynok 1.2(8). Mbl ycpeHsiin HE3aBUCHMO IIPOXOJBbI BOKPYT oceit Y U Z, a TakKe JIJIsd KaxK-
JION OCH pas/ie/isJii BPAICHUs 110 U IPOTUB YACOBOM CTPEIKU. YCPETHEHHBIN OTK/IMK HA UCTOYHUK
3C 84 anmpoKCHUMUPOBAJICS TaAyCCHAHOM, pa3Mephbl KOTOPOil TPUHUMAJIUCH 38 Pa3Mepbl InarpaMMbl

HallpaBJIEHHOCTH.



PapgvomeTpuueckuii otkank, B PaguomeTpuyeckuii oTknuk, B

PagnomeTpnueckuii oTknk, B

Puc. 1.2: Pajimomerpuyeckne OTKJIMKU MPUEMHUKA 1.35 CM IIpU JIBMKEHUU BOKPYT OCU 7 BO Bpe-
Mg FOCTHPOBKH 110 cxeme, npuejiénnoii Ha Pucynke 1.1(6), Ha pasindHbiX sTanax (GuiabTparym.

(a) — mexommbiit curnasn S(t); (6) — curnan C(t), cBOOOMHBI OT KPYITHOMACIITAOHBIX KOJeOAHMI
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napaMeTpoB NpuéMHuuKa; (B) — ycpeauéuubiii curnasn C'(t).
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Puc. 1.3: Xapakrepnoe n3mMenenne OpueHTAIME OCH X IIPU POBEJICHUN UHTEPHEPOMETPUUECKUX
Ha0Jolennii Ha npuMepe HaOsogenns KBazapa 0212 + 735. Ilosioxkenue ucrounuka odo3HAME-
Ho 3BE31049K0i. Opuentanus KPT obosnadena Toukamu. BeprukabHBII OTPE30K COOTBETCTBYET

yrJI0BOMY paccrosganio B 17,

AHan3 JaHHBIX TOKA3aJI, 9TO MOJIOKEHUST MAKCHMYMOB OTKJIMKOB IIPH CKAHUPOBAHUH B JTHA~
naszone 1.35 cM He COBHAJIAET C PACYETHBIM IIOJIO2KEHUEM UCTOYHMKA. JIpyrumm cioBamu, cyiie-
CTBYET OTKJIOHEHUE MeXKJly PeasbHOi ssieKTpraeckoit ocbio KPT (MakciMyMOM 9yBCTBUTETHHOCTH
muarpaMMbl HanpasienHoctn KPT) i ockio X. 13-3a ocobeHHOCTEH riarpaMMbl HAITPABJICHHOCTH
KPT B auanaszone 1.35 cm (em. [91]) mocroBepHO HANTH OTKIOHEHHE YAAIOCH TOJIBKO BJIOJbL OCH
Y. IIpu aToM OTKJ/IOHEHUE UMEET JIBE COCTABJISIONINE: TIOCTOSTHHYIO U IIEPEMEHHYIO, 3aBUCAIILYIO OT
HAIPABJICHUs BPAIECHUS.

[TocTosiHHAsT 9acTh OTKJIOHEHHUsI MOXKET ObITh OObsICHEHaA, HAIpUMep, AedOpMaIUsIMu, IPO-
uzomeamumu pu BbiBeJennn KA na opoury u packpbitun KPT, u cocrasiser sennauny 2.5
Pasmep jmarpamMbl HAIpaBJIEHHOCTH, U3MEPEHHON B/IOJbL OCH Y, B 9TOM JIMAIIA30HE COCTABJIAET
okosio 6’ [91]. Takum o6pa3oM, HEYUIET OTKJIOHEHWs] OCH MPUBOMI OBl K TOTE€Pe TyBCTBUTEIIb-
noctu KPT npumepno B 2 paza, a 4yBCTBUTEIbHOCTH HA3EeMHO-KOCMUYECKOTO HHTepdepoMeTpa
npumepHo B 1.4 pasa.

[Tepemennas gacTh OTKJIOHEeHUs paBHa 1’ u Bceria Hanpassena nporus Bpainenus KPT, ra-
KM 00Pa30M, BbI3BbIBas CMEIICHUE MAKCUMYMa OTKJINKA HA UCTOYHHUK 10 HAIIPABJICHUIO JIBUKCHUS
WM, 9YTO TO XK€ caMoe, 3aJIePKKY BPEMEHH IIPUX0/Ia MaKCUMyMa 110 CPaBHEHUIO ¢ pacdéTHbIM. [le-
peMeHHasi 9acTh OTKJIOHEHHS MOXKET ObITh YacTUYHO OObsICHEeHA 3aJIePyKKON B MHTErPUPYIOIIEit
nenouke npuémunka (eMm. obcyxaenue B [91]). Hamuune u c1abuibHOCTL OCTOAHHON YacTu OT-
KJIOHEHWs OBbLIM IIPOBEpEHBI B IOCTHPOBKax B HostOpe 2011 — auBape 2012. Ilonpaska 2.5 Obuia
BHECEHA B CTaHJIapTHOE IIporpamMMHoe obeciiedenue pacuéra Hapejenus KPT ¢ 15 nexkabps 2011

roja.
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Puc. 1.4: Pacnpenenenne TounocTr HaBe/ieHusl (OTIpe/IeJIeHIsT OPHEHTAIN ). (&) — JJIsl BCeX MHTep-
dbepomerpuueckux HabsroeHnit B poekre, (6) — st Habmogenuit B 2013 1. ¢ UCHOIb30BAHTEM

JIBYX aCTPOJIATIUKOB; (B) — Jyist Habmogernii B 2013 1. ¢ MCHOIB30BaAHUEM OJIHOTO aCTPOIATINKA.

B nayunbix nnrepdepomerputeckux nabdsiojenusx nndopmarus o nasejennn KPT cantbi-
BaeTcd 1 pa3 B munyTy. i TUNMYHONW TPOIO/IKUTEIbHOCTH HaO/oennit umeercss 40-60 us-
Mepennii napamerpoB opuentanuu KPT, cm. Pucynok 1.3. B pesyiabrare 0OpabOTKU JIAHHBIX 10
nasegennio KPT Bo Bpems untepdepomMerpudeckux HaOJ/IOEeHNN ObLIN Oy YeHbl PACIIPE/Iesie-
HUsI CTAHIAPTHBIX OTKJIoHeHuH (10) Hamnpasenns sekrpudeckoii ocu X KPT or manpasienns na
HCTOYHUK (¢ yaéroM nonpasku 2.5') mo Beem HabroeHusiM 110 OKTs6pst 2013 roj1a BKIIOYUTETHHO
(okosto 900 Haburroennit). lanHoe cranapTHOE OTKJIOHEHHE XapaKTepU3yeT TOYHOCTh HABE/ICHHs
KPT na zaganubiit ucrounuk. ['mcrorpaMmbl pacipejie/ieHuil CTanIapTHBIX OTKJIOHEHU 10 yT-
JIOBOMY DACCTOSIHUIO MEXKJIy TOYKO#l HaBEeJEHWsl W MCTOYHUKOM IpuBesieHbl Ha Pucynke 1.4(a).
MenmnanHoe 3HaYeHNE CTAHIAPTHOIO OTKJIOHEHUS PACCTOSHUS 110 BCEM HAOJIIO/IEHUSIM COCTABIISIET
0.24", aro 3HAYUTEHHO JIydIlie TPeOOBAHUI 10 TOYHOCTH OIpPE/IeIeHIs OprueHTauu. B 6o/bImH-
cTBE ciydaeB crapjgapTHoe orkoHnenue He npesbimaer 0.4”. Tlocie 4 suBaps 2013 1. opuenTaust
KPT B HEeKOTOPBIX HABJIIOCHUSX TPOBOJIIIACH TOJIBKO 0 OJIHOMY aCTPOJATINKY (BMECTO JIBYX).
MpbI cpaBHIIN TOYHOCTH HaBeJeHUs pu pabore 10 mape acrpogardnkos (Pucynke 1.4(6)) u mo
ontomy (Pucynke 1.4(B)), ucrnonn3yst nauubie Tosibko 2013 roga. Tounocrs wasegenust KPT mpu
pabore 1o oJHOMY acTpojaTduky (Meaunannoe 3nadenne 0.218”) u mo mape (MejuaHHOE 3HAYCHIE
0.220”) 3HAMMMO HE OTIIMIACTCH.

Kpome Toro Mbl cpaBHMIM paszdpoc TOUeK HaBeJEeHUS ¢ PACYETHON MOTPENTHOCTHIO obecrie-
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Puc. 1.5: Pacnpenenenne paszopoca Todek nasejienus KPT Bo Bpems mnrepdepomerpuyeckux

HaOJIIO/IeHnit. (a) — [0 IPSIMOMY BOCXOKJIEHHIO; O — [0 CKJIOHEHHUIO.

vyenus opuentaruun KA, Pucynok 1.5. Pazbpoc Touek xapakrepusyer paboTy CHCTEMbl CTaOu/IH-
sarun KA. Meauanusie 3unavdenus pasdpoca no mnpsimomy Bocxoxjenuio 1.34” (Pucynok 1.5(a),
orobpazkeno 96.6% nanneix) u ckiaonenmnio 1.13" (Pucymnok 1.5(6), oro6pazeno 99.8% nannbix) e

LPEBLIIIAIOT IPEJIEILHOIO pacuérnoro suadenns 2.3".

1.6 BruiBoabl
OCHOBHbIe PE3YJILTATDBI IVIaBbl 3aKJ/IIO9al0OTCA B CJICYIOIIEM:

1. Msmepennt mapamerpsl KPT: cucremuas Temneparypa 1 SKBUBAJEHTHAS ILJIOTHOCTD ITOTOKA,
B Iiporiecce mHTEpdepoMeTputdecKux Hab/oeruit B mpoekte PammoActpon. [lokazano, aro
napamverpbl KPT cormacytorest ¢ nepsbivu m3mepenusivu za yposae (10—15)% B quanasonax
92, 18 m 6 cm u (20 — 25)% B auanazone 1.35 cm.

2. Hasenenne KPT B npoekre PajgnoAcTpon obecrieunBaeTcss ¢ TOYHOCTHIO Topsiyika o = 0.2”
YTO YJIOBJIETBOPSIET TEXHUIECKUM TPEOOBAHUAM K IIPOBEJIECHUIO HayIHbIX HabJmoenuit. [1pu
9TOM TOYHOCTH PabOThI CHCTEMBI Obectiedennst opuenTanuu jy4ire 1.4” Ha BpeMeHax 1mopsiji-
Ka 1 Jaca, 9To COrIacyeTcs ¢ PACIETHBIMU MIPE/IeIbHBIMI 3HATEHUSIMIA. 3aBUCHUMOCTD TOTHO-

CTHU HaBeAeHUAd OT KOJIMYECTBa UCIIOJIb3YEMbIX aCTPO/IaTINKOB HE 06H&py)K€H&. OTCyTCTBI/Ie
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OI'PaHUYICHUA Ha KOJIMYIECTBO UCIIOJIb3YEMbIX aCTPOJATIUKOB IIO3BOJIAECT ITPOBOJIUTH 0oJIBIIIe

HAyIHBIX HAOJIIOEHUI 1 TeM caMbIM MOBBIMAET 3(DMEKTUBHOCTH 1TpoekTa PajimoAcTpoH.

MsmepeHo cucreMaTndeckoe OTKJIOHeHHe 2.5 MexKJy peasibHOI sj1ekTpudeckoii ocbio KPT
1 0ChI0 X BUBUPHOI CHCTEMbI KOOPJUHAT. Y UET JAHHOIO 3P DEKTa MO3BOJU TOBLICUTD TYB-
CTBUTE/BHOCTH HA3eMHO-KOCMU1IecKoro narepdepomerpa PajunoActpon B 1.5 paza B HabJIiO-

JeHUsIX Ha, JIJIMHE BOJIHBI 1.35 CM.
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I'1aBa 2

HOKaJII/I3aL[I/Iﬂ obJj1acT; IraMMa-mn3J1iydeHnsd B

crpye 3C 273

[Tocse zamycka kocmudeckux obcepsaropuit CGRO ¢ reseckonom EGRET [116] u Fermi
¢ reseckoriom LAT [26] craso sicHO, 9TO KBa3apbl SIBJSIFOTCS OJHUME U3 CAMBIX SIPKUX HCTOY-
HUKOB m3jydenud Ha sueprusax 100 MsB-300 ['sB. [Ipu sTom Bo MHOrux KBazapax NPOUCXOJIAT
ObICTPbIE U MOIIHBIE BCIBIINKHA, BO BpeMsi KOTOPBIX (DOTOHHBIN ITIOTOK BO3PACTAET B JIECATKU Pa3
[mamp., 117, 65, 63]. B jilenronuoii Mojie/ 1 reHepaliysi raMMa-u3J1y YeHust IPOUCXOUT 38 CIET 0OpaT-
HOT'O KOMIITOHOBCKOT'O PaCCEeAHMS HU3KOIHEPIUYHBIX 3aTPABOYHBIX (POTOHOB Ha PEISITUBUCTCKUX
9JIeKTpoHax cTpyu. B pasubix 00J1acTdX CTPYH UCTOYHHUKH 3aTPABOYHBIX (DOTOHOB MOTYT OBITh
pazymunbiMu. OQHAKO, JI0 CUX TIOP HET SICHOCTU B BOIpoce 00 00JIacTH, B KOTOPOIl reHepupyercs
ramMa-usirydenne. OOcyKtaeTcs 1o Kpaitneil Mepe /iBa BO3MOXKHBIX cliieHapus. Bo-1iepBbix, ramma-
U3JIyYeHre MOYKeT 06pa30BbIBAThLCS BOJU3HU IEHTPATLHON YépHOi JIpipsl (68, 69, 70, 71]. B mos3y
9TOI BO3MOXKOCTH IOBOPSIT ObICTpasi MEPEMEHHOCTh U CIIEKTD ramma-usiydenns |70, 72|, a Takxke
3aJIepKKa PaIMOU3/Iy YeHrsl OTHOCUTE/ILHO ramMa [69, 73, 74]. O4eBuHbBIM IIPEnMyIIECTBOM TaKO-
IO ClIeHAPUS ABJISIETCA HAJIUYINE OOJIBIIOTO KOJIUYIECTBA 3aTPABOUHBIX (DOTOHOB OT aKKPEIINOHHOIO
mucka 75| miam obsracTu MUPOKHUX SMHUCCHOHHLIX Jjumuil [41]. B To ke Bpemsi, Mogemm obactu
IMUPOKUX SMUCCUOHHDBIX JIUHUN TPEJIIOIAraioT, UYTO B JIAHHOM CIICHAPUHM TaMMa-(hOTOHBI C SHEP-
rueii Boime 18 T'9B o/KHBI HOJHOCTBIO noryomarskest [76, 77, 78|. Tem He mMeHee, 0T HEKOTOPBIX
MCTOYHUKOB TaKhe BBICOKOIHEPruaHbie hoToHbI BCE ke ObLin obHapyzxkensl [79, 80] .

lpyroii crieHapuii 1peJrnoaraeT, YTo raMmMa-u3JjIydenre oo0pas3yercs B 00/1acTdaX, JIeXKaIlux
HIUZKE TI0 CTPYye W Y2Ke IMPO3PAYHBIX JIJId PAJIMOU3/IYyIeHUs] — B BUJUMOM HadaJje CTPYU WIN JIazKe
ke (43, 81, 65, 82, 83]. B srom ciiyuae jierko o0bACHUTD MOsB/IeHHE (DOTOHOB C IKCTPEMAJIb-
HO BbIcOKUMU 3HeprusamMu. OJIHAKO, NONEPEYHUK CTPYU HA STUX PACCTOSHUSX COCTABJISET yIKe
JIOJI TIAPCeKa, U JIJIsi TOro, 9To0bl 00 bACHUTEL OBICTPYIO MEPEMEHHOCTH B raMMa-laulia3one, Mpu-

XOUTCS BBOJIUTH CYIIECTBEHHBIE TPEIIIOI0KEHUS O TOMEePeIHON cTpyKType ctpyu. Cpenn Takux



37

IpenosioKennii Mojiesib “ctpyst B crpye” [118, 119|, npennosiararorias HaJmane cBepXObICTPOI
HEHTPAJILHON YacTu cTpyu u Oosee mMesjeHHoit obosouku. JIpyras Mojesb mpesnoiaraeT HaJjiu-
que TYpOYJIEHTHBIX sueeK [84], 13 KOTOPBIX TOJLKO HEOOJIBIIOE KOJUIECTBO MOKET MeéHEPUPOBATD
ramma-usiayderne [120]. O6e Mozen Mo3BOJSIOT 0O0bACHATH EPEMEHHOCTh MaMMa-U3JIyIeHUs B
qunanaszonax [9B-T5B na Bpemenax MeHbllle CyTOK, BILIOTH JI0 HECKOJILKUX MunyT. Kpome Toro, B
00J1aCTdX, JIAJEKUX OT HEHTPAILHOM Y€PHOIT JBIPHI IOPa3/10 MEHbBINE HU3KOIHEPTUIHBIX (DOTOHOB,
HEOOXOUMBIX JIJIsT 0OPATHOIO0 KOMIITOHOBCKOIO paccesnus. Haubosiee BeposiTHO, B 9TOi1 0bs1acTu
[PUCYTCTBYIOT TOJBKO (POTOHBI PETMKTOBOIO U3iydeHns [46| u cuHXpoTpOHHBIE (DOTOHBI, U3y Ya-
emMble camoii ctpyéit [35, 36, 37].

O 1nako, Jiokau3alus 00/1acTu TaMMa-U3JIydeHns B CTPYKTYPe BIOpOCa sABJISeTCs OTHIO/b He
TpuBHaJILHON 3a1a4eii. /lesio B Tom, aTo pasperrenne ramma-teseckona LAT cocrasisier mopsijika
0.5° [26], aTo ropaszao Gosbliie He TOJIBKO caMOil 00JIACTH raMMa-U3JIydeHsl, HO, TIOPOil, U BCETo
BeiOpoca. C npyroit croponsr, PC/IB Hab/moeHns Ha caHTUMETPOBBIX JIJIMHAX BOJIH TTO3BOJISTIOT
JIOCTUYIb HEOOXO/IMMOI0 YIVIOBOI'O pa3pelleHus, HO U3-3a CHHXPOTPOHHOI'O CAMOIIOIJIOIICHUS He
MOTYT JIETEKTHUPOBATHL U3JIyUeHUe OT OJIMZKANUIINX OKPECTHOCTEN MEeHTPAIbHO Y€PHOI JIBIPHI.

B mameit pabore |71]| ganmble MOHHTOPHHIA B TaMMa-/Halla30He ObLIN HCIOIb30BAHLI COB-
MectHO ¢ MHOrouactrorabiMu PCJIB mHabmronenusimn Ha cucreme arepryproro cunre3a VLBA n
JIOJITOBPEMEHHBIM MOHUTOPUHIOM Ha JIIMHE BOJIHBI 7 MM. B HMTOTe y/Iajoch OIEHUTH 3aJI€PKKY
MeKJIy KPUBBIMU OJIECKA B raMMa- U PaJIno-/Iarna3onax, HAliTu paccTosdHUue OT UCTUHHOTO JIO BH-
JINMOT'O Hadaja CTPYU IO CABUTY S/Ipa Ha PA3HBIX YaCTOTaX M CBA3ATH OJHY M3 ITOSBUBIINXCSI B

CTPYKTYPE CTPYHU YAPUCHHUI-KOMIIOHEHT ¢ aKTUBHOCTBIO B 0DOUX MCCJICIYEMbBIX JIMAla30HaX.

2.1 MonaenupoBanue CTPyKTYpPbl CTPYU rayccuaHaMu

B kagecTBe 11epBOTrO Imara anajan3a JaHHBIX MbI ITPOBEIN MOJIEINPOBAHUE CTPYKTYPHI CTPYH C
HOMOIIBI0 HAbOPa JIBYyMEPHBIX rayccraH — T.H. KomnonenT. MojiemmpoBanne KOMIIOHEHTAMU TTI03BO-
JIAET YIPOIIEHHO ONMUCATH CTPYKTYPY CTPYH JIJIA TOTO, YTOOBI, HAIIPUMED, CJICJIUTH 3 JIBUKCHIEM
OTJICJIbHBIX KOMIIOHEHT M aHAJM3UPOBATH IBOJIONUIO UX CBOMCTB. Bo Beex ciydasix Mbl HCIIOJIB30-
BaJIi KPYTJIble Tayccuanbl. B ciydae, eciim pasMep rayccualbl CTPEMUJICH K HYJTIO, TaKash KOMIIOHEH-
Ta 3aMeHsIach Ha jenbra-gynkiuio. Mojemuposanue mpoBONIOCH B UV-IIOCKOCTU C TTOMOIIBHIO
nporieaypsl modelfit makera DIFMAP [111].

Ucrounuk 3C 273 nmeeT ovUeHb CJIOXKHYIO U MPOTSKEHHYIO CTPYKTYPY Ha Bcex HabJII01aB-
muxcs gacTorax. KapThl HCTOYHMKA Ha BCEX YaCTOTaX JJjId BCEX YETBIPEX MHOTOYACTOTHBIX Ha-
6urosennit (em. Tabsmiyy 1.1) npusenensr na Pucynkax 2.1-2.4. Ha wacrorax Boiie 8 I'T'i BeIOpoc
JABHO pa3peniéH B molepedHoM HampapjeHuu. [[osromy mpu MozeiMmpoBaHuM CTPYKTYPbI CTPYHU

raycCuaHaMu MbI HE CTapaJlMCb HUCKYCCTBECHHO MHUHUMHUIUPOBATH HUX KOJIMYECTBO. I‘I&O6OpOT7 oC-
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HOBHOI 3a/1a4eil ObLJI0 HAMIYUIIIUM 00pa30oM onucaTh Jdanabie. [losromy momenu B Hareit pabore
[71] conepzkar 20-30 KOMIIOHEHT, 4TO B J(Ba pa3a GOJIbINE, YeM y HEKOTOPBIX JPYTUX UCCIIEI0BATE-
Jneit [82, 21]. Tem He menee, Haubo/Iee IPKUE KOMIIOHEHThI OJJHO3HAYHO MJIEHTUDUIMPYIOTCS MEZK LY
HaOJIIO/ICHUAME Ha, PA3HBIX YaCTOTAX M MEXKJIy PA3/IMIHBLIMU SIIOXaMU, IIPU ITOM MapaMeTPbl 3TUX
KOMIIOHEHTOB B OOJILIITUHCTBE CJIYYaCB OIPEIC/IAIOTCI YBEPEHHO U MEHSIIOTCS MPEJICKA3yeMO.

[Tocste npoBeienust J11060# caMoKaMOPOBKY (B T.9. MIOCJIE MOJ'OHKY JieriecTka — fringe-fitting)
TepsieTcs nndopmarus 06 abCOJIIOTHOM MOJIOKEHUN UCTOUHUKA U HAYAJIO KOOP/IMHAT COBMEIAeTCs
¢ camoil gpKoii jietasbio B crpye [121]. Oxnako, BuanMoe Havdaio CTpyu B OOIIEM ciiydae He Jie-
xut B Touke (0,0). Ero mosioxkenme MozxkeT ObITH OIPEJIEICHO TOJBKO U3 MoJearpoBanusi. Ha Beex
9M0XaX M YaCTOTaX MbI OTOXKJIECTBJISIEM BUJIUMOE HAYaJO CTPYH, dAJIpO, ¢ KpailHeil KOMIIOHEHTOI,
PACIIOJIOXKEHHO B ceBepO-BOCTOYHOM KomIle cTpyu. OObIMHO OHa ObIBAET OJIHON M3 CAMBIX SIPKUX.
BermiectBo B cTpye pacnpocTaHgeTcd Ha I0ro-3alia)jl, CPeIHnii mo3u3noHubiii yroa —145°. B to xe
BpeMs B CTPYKTYpe CTPYHU Ha JIJIMHE BOJHBLI 7 MM MbI OOHAPYXKUJIU €IIE JIBE APKUE KOMIIOHEHTDI
HUYKE 10 TeYeHUI0 OTHOCUTENBHO sijipa, ST'1 u ST2, nojoxenne KOTOPHIX HE MEHSETCS CO BPEMe-
HeM, cM. Pucynku 2.1-2.4, — Tak Ha3bIBaeMble CTAIIMOHAPHBIE KOMIIOHEHTHI [cM. Hamp., 21, 20].
[Ipupo/ia TaKX KOMIIOHEHTOB 0OCYZKJIAETCS: 9TO MOT'YT OBITH CTOAYNE YJIaPHBIC BOJIHDBI; 9TO MOXKET
OBITH CJICJICTBUEM, HAIIPUMEp, U3MEHEHUS HalpaB/eHus CTPYU B JaHHOM Mecte. Hajudwme cros-
YUX YJAAPHBIX BOJIH IPEJICKA3BIBAETCSI TEOPETUIECKU U B YUCIEHHOM MOJIETUPOBAHUN [HALIPUMED,
122, 123, 124|. Panee yxke coobmaIOCh 0 CTAMOHAPHBIX KoMIoHeHTax B crpye 3C 273: Ha pac-
crogmmn ~ 0.1 — 0.15 [125] u ~ 0.6 mcek ayru [20]. B pabore [71] MBI coobiiaem 0 HAJIHIHN JIBYX
CTAIMOHAPHBIX KOMIIOHEHT: Ha cpegaeM paccrosauu 0.13 u 0.3 mcex ayru ot PCB sapa.

OOBIMHO CKBaYKHOCTH HAOJIIOJAEHWUIT TOTO WM UHOTO KBa3apa B PEKUMEe IOCTPOEHHS KapT
OIIPEJIEJIIETCA TeM, HACKOJbKO OBICTPO MeHsieTcsl CTpyKTypa 3roro mcrounuka. ius 3C 273 na
JUIMHE BOJIHBI 7 MM CPEJIHUI TEMII MOsABJICHUST HOBLIX KOMIIOHEHTOB B IPOTSKEHHONW CTPYKTYpPE
cocrapysii &~ 0.7 kommoneHT B roj [20], Bo Bpemsi mcc/eyeMoil BCIBIIKHA YBeJIUIUBIIAACT J10
4 koMmnoueHToB 3a 1 roj (126, 71]. B ciy4ae jaHHbIX MOHUTOPUHIA IPYIIbI BOCTOHCKOrO yHUBED-
cuTeTa CKBayKHOCTDb HabJIIojIeHuil cocTaniisger okoso 1 Mecsria. [losromy nipu yeioBuu ycrenrHocTu
BCEX HAOJIIOJICHUN U UCIOJIL30BAHIUU MAJIOIO KOJIMYECTBa KOMIIOHEHT B MOJIEIN UJICHTH(MUKAIIS
KOMIIOHEHT MEXK/Ty HaOJIIOJIEHUSAME He cocTaBjisgeT Tpyaa. [lpu stom Gosibitiee BinsgHme Ha ITPOCTO-
TY WJICHTU(PUKAIME KOMIIOHEHTOB UMEET CKOPee UJIEHTUIHOCTD UU-TOKPBITHS HA PA3HBIX IIOXAX,
qeM, COOCTBEHHO, CKBAXKHOCTD HAOJIIOJCHIMIA.

B mareit pabore |71] MbI remosb3oBain 60IIBITOE KOTHIECTBO MOJEIBHBIX KOMIIOHEHT C IE/IBIO
HAWJIYYIIEro OIMMCaHUs CTPYKTYPbl UCTOYHUKA, TIO9TOMY JlaKe B IOC/IEI0BATE/IbHBIX HAOJIIOICHNU-
dX OJIHU U Te 2Ke 00JIACTH CTPYU MHOTJIA OIUCHIBAJUCH [MO-PA3HOMY, HAIPUMED Pa3HBIM KOJIMUe-
CTBOM KOMITOHEHT. Jljist jjocToBepHOit njieHTUuUKAIMT KOMIOHEHT MEXK 1y HAOJIIOJeHUsIMU, TOMU-

MO HX ITIOJIOZKEHUfI, MbI HCIIOJIB30BaJIX JJOIIOJTHUTE/IbHBIC KPUTCPUM. TaK, HallpuMep, OXKHUJIaeTCHd,
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Puc. 2.1: Kaprsr nonoit uarencusnoctu 3C 273 B Habsogennn 28 aprycra 2009 roma ¢ HaI0KeH-
HBIMU Ha HUX KOMIIOHEHTaM# Mojesn. Kpyramu 0603HaYeHbI KPYIJIbIE ayCCOBbIE KOMIIOHEHTHI,
[IPU 3TOM pa3Mep Kpyra COOTBETCTBYET MOJIHOM MIUpUHE Ha IOJIOBHHE MakcuMyMma. Kpecrukamu
0603HAUEHBI KOMIIOHEHTBI — JIe/IbTa-(PYHKIMU. 110 0CsAM OTII0KEHO OTHOCUTEIBHOE IPAMOE BOCXOK-
JIEHHe U OTHOCHUTE/IbHOE CKJIOHEHNE B MUIJLIUCEKYH ax jayru. Ha kazK 10l Kapre o60o3HaueHa JIJIMHA
BOJIHBI, & TaKKe n306pazkena juarpammva nanpasiennocru (/IH) na nososune makcumyma B Bujie
9JIIUICA B HUZKHEM JIeBOM yruty. /IBa MyHKTHPHBIX Kpyra HA KapTe Ha JJIMHE BOJHBI 7 MM 0OO3HA-
YaroT KJacTephbl KOMIIOHEHTOB, UCIIO/Ib30BAHHbBIE B aHA/IM3e KHHEMATUKN KjiacTepos B Paszzene 2.6.
Konrypsr niposesienst ¢ marom 2. [lapamerpsr nzobpazkenust (Huzkuauiit kontyp|mdn//IH], nuk na
kapre|dn//IH|) cremyromue: 7 mm (4, 2.7), 1.3 em (9, 5.0), 2 cm (8, 6.6), 3.6 em (4, 6.7), 3.7 cm
(3,7.1),6 cm (8, 11.6), 6.5 cm (11, 11.6). Pesyasrar muccepranra u3 pabors [71].
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Puc. 2.2: Kaprer nosnoit narencusaoct 3C 273 B Habmoaennn 25 oktabpst 2009 roga ¢ HAIOKeH-
HBIMU Ha HUX KOMIOHeHTaMu Mojesn. [Tlapamerpsl nzobpaskenns (Huzkuuit kontyp|mdn/IH], muk
na kapre|fu/IH]|) caemyromme: 7 vmm (4, 4.7), 1.3 em (4, 4.2), 2 em (5, 6.6), 3.6 cM (3, 6.3), 3.7 cm
(3, 6.8), 6 cm (4, 8.8), 6.5 cm (4, 9.0). ITompobrocTn cM. B nommucu K Pucynky 2.1. Pesynbrar

JccepTanTa u3 paborst |71].
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Puc. 2.3: Kaprtser nonoit marencusnoctu 3C 273 B Habsogennn 28 aprycra 2009 roma ¢ HaI0KeH-
HBIMU Ha HUX KOMIOHeHTaMu Mojesn. [Tlapamerpsl nzobpaskenns (Huzkuuit kontyp|mdn/IH], muk
na kapre|fu/IH]|) caemyromme: 7 vmm (9, 6.5), 1.3 em (8, 3.8), 2 em (4, 6.5), 3.6 cm (4, 6.7), 3.7 cm
(4, 74), 6 cm (4, 9.7), 6.5 cm (7, 9.6). IlompobrocTn cM. B noxmucu K Pucynky 2.1. Pesynbrar

JccepTanTa u3 paborst |71].
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Puc. 2.4: Kaprtser monoit narencusnoctu 3C 273 B Habsogennn 28 aprycra 2009 roma ¢ HaI0KeH-
HBIMU Ha HUX KOMIOHeHTaMu Mojesn. [Tlapamerpsl nzobpaskenns (Huzkuuit kontyp|mdn/IH], muk
na kapre|du/TH]) caenyromue: 7 mm (5, 8.6), 1.3 em (10, 5.4), 2 em (8, 7.4), 3.6 cm (8, 6.3), 3.7 cm
(6, 7.3), 6 cm (5, 10.4), 6.5 cm (9, 9.5). Ilonpobroctu cm. B moanucu K Pucynky 2.1. Pesynbrar

JccepTanTa u3 paborst |71].
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9TO pa3sMep KOMIIOHEHTBI IIpU YyAaJIECHUU OT dJApa JAOJI2KEH YBEJINYNUBATLCA, a IIJIOTHOCTH IIOTOKa
U APKOCTHAs TEeMIIEpATypa, HA0OOpOT, NaJIaTh B CUJIY auadaTHIecKOro PaCIIUPEHUs H3JIyIato-
et obsactu. Mbl TpOBe/IM aHAIN3 YKA3aHHBIX TapAMETPOB JIJIsd BCEX JjieTaJsiell, MOsIBUBIIUXCA B
crpye 3C 273 B epuos 2009-2011 rr. u UCIOIB30BAM €r0 PE3YIbTATHI B CIydasK, KOT/Ia KPOCc-
I/IILeHTI/ICbI/IKaLH/IH NCKJJIOYUTAJIBHO IIO ITOJIOZKEHUIO 6BIJIa HeOI[HO3Ha“IHOIU/I. C.HeﬂyeT OTMETUTb, ITO
namu mojesn 3C 273 Ha jyiuHe BOJHBL 7 MM OTJIMYAIOTCHA OT MOJIEJIeil, IPeJICTABICHHBIX B paboTe
[82], T.K. IpU MOzIEIUPOBAHUE MBI HCIIOJIL30BaU DOJIbIIEE KOJTMIECTBO KOMIIOHEHT. B qacTHOCTH,
komronenTa A0 u3 paborsl [82] ckopee Beero mpejcrasisier coboit cymmy kommonent Core u ST'1
HAIIX MOJIeJIel, a KOPOTKOKUBYIIasd KOMIIOHeHTa [4 cooTBercTByeT ST2 B HAIIMX MOJEIAX. DTO
BJIMSET HA U3MEPEHNEe KMHEMAaTUIeCKUX ITapaMeTpPOB KOMIIOHEHT U Ha UJICHTU(MDUKAIIIO BCIBIIIIEK
B raMMa- U paJiuo/ranasonax. B qacraocru, nuk senbimku B “sape” A0 uz paborsl [82] nacrynaer
MO32KEe, YCM B dApC U3 HAIIIUX MOJCCH.

MpbI nipoBeJin IPOCTON TECT Jjid cpaBHeHus Mojeseit. /g KaxK1oro HabII0IeHUS MbI CDaBHU-
JII MOJIE/Th, TIOJIYYeHHYIO B PaMKax HAIIEro M0/IX0/Ia, a TaKzKe MOJIeJIb C UCIOJIb30BaHUEM MEHbLITIETrO
KOJINYECTBA KOMIIOHEHT (IOJIy9YeHHBbIE ¢ IIOMOIIBIO TOf ke mporieaypbl modelfit u Bu3yaabHO 110-
XO2KHe Ha Mojiesin u3 paborsl [82]). B 0boux ciydasx HCIoab30BATICH TOJIBKO KPYTJIbIe TayCCOBbIE
KOMIIOHEHTBI. 3HadeHns X2, IPUBEIGHHOrO Ha OHY CTEIeHb CBOOOILI, OKA3AINCH JIyHIle TPH HC-
[I0JIL30BAHUU OOJIBINEr0O KommdecTsa KomnonenTt. OIHAKO, CTOUT OTMETUTD, YTO [PSIMOE CPaBHEHMEe
x? MozKeT OLITH He BIIOJIHEe KOPPEKTHO U3-3a HeslnHefinocTu Mogesieit. Kpome Toro, Mbl IpOBEepHIIH,
KaK MEHAETCA KadeCTBO IIOJI'OHKHA IIPpU 3aMCHE prFJIOfI raycCuaHtbl, OHI/ICbIB&IOH.[Qﬁ AP0 B MOJIeJIn
C MaJIbIM KOJIMYE€CTBOM KOMIIOHEHT, Ha JIJIMIITUYICCKYIO. B II0JaBJIATIOIICM 6OJIBU_H/IHCTBQ CJIydacB
LTI TAYECKAas. KOMIIOHEHTa BBIPOXK/IAJIACH B OTPE30K, HAIIPABJICHHbIH BJOJIb CTPYU. DTO CJIYyKUJIO
OCHOBAHUEM JIJIs 3aMEHbI BBIPOZKJIEHHON SJITUITHYECKON KOMIIOHEHTBI Ha J[Be KPYT'OBbIE WA KPY-
TOBYIO TayCCHAHY B mape ¢ jiesibra-dyakimeit. CormacoBaHHOCTh Pe3y/IbTATOB IIPU UCIIOTH30BAHNN
9TOIO IOX0/Ia K MOJAeINPOBaHuIO 11 Beex 60 oOpaboTaHHBIX HAOJIIOIEHUI Ha JIJIMHE BOJIHBI 7 MM

yOexKaeT HaC B HAJAE2KHOCTU HAIIErO ITOIXO0/IA.

2.2 Kpocc-koppendaiusa KpuBbIX OJieckKa

Cy1ecTBeHHBIM HEJIOCTATKOM MOHUTOPHHIA KBa3apOB Ha OJMHOYHBIX AHTEHHAX SIBJIACTCH
HEBO3MOXKHOCTD OIPEJIC/IUTH, ¢ KAKOH 9acThIo BHIOPOCA CBA3AHO TO MJIM MHOE U3MEHEHHS ILJIOTHO-
ctu oroka. PCJIB Hab/o1eHnst 1ai0T B 9TOM CMBIC/IE OTPOMHOE MTPEUMYIIECTBO, XOTS U TPEOYIOT
ropassio 6oJbie pecypcoB u Bpemenu. B pabore [71] Mbl npejicTaBuiu aHau3 KOPPEJsuu Kpu-
BBIX OJIECKaA OTIEIbHBIX KOMIIOHEHT CTPYKTYPBI CTPYH ¢ KPUBOI OJIecKa B raMMa-iraliazone. Bpemst
Ha rpaduKax B 9TOI raBe BbIpaxkeHO B MoudunupoBanHoil omanckoii qare (MJD), koropast

OTJIMYIAEeTCd OT IOJAMAHCKOM JATHI JUIL HadajgoM oTcuéTa: MJD = JD-2400000.5 mameii.
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Bemnpimmka | MomenT nuka | AmminTyta muka
(MJD) (x107% ¢~ tem2)
Y, 54750 4
Z, 54950 1.5
A, 595065 4.5
B, 55090 19
q, 55144 6.5
D, 55203 11
E, 55271 5.5

Tabauna 2.1: ITapamerpsl BCIBIIIEK B raMMa-/idalla3one, B cooTseTcrsun ¢ Pucynkom 2.5. s Y,
u 7. yKasaHbl cpeJlHie 3HaueHusd. bBosee 1moj1pobHo nmapaMeTpbl OCTaIbHBIX BCIIBIIEK IIPUBE/ICHBI

B Hameil pabore [127].

Jlnst anasm3a MbI UCIOJIB30BaIU KPpUBYIO Ojiecka B ramma-auaraszone 100 MsB-300 9B, mo-
CTPOEHHYIO C aJaITUBHBIM ycpeanenueM, cM. Pazen 1.1, npusenénnyio na Pucynke 2.5. Xoporo
3aMETHBI 5 APKUX BCIIBIIEK, obosnadenusie A, B, C,, D., I, nX mapaMeTpbl IPUBEJICHB B Tab-
qate 2.1. Takue ke 5 Benblek omnpejesienbl nesaspucumo u B pabore [127]. Kpome Toro, MoxHO
BBLIE/INTD elé 2 epHo/ia HOBBIIIEHHON raMMa-akTuBHOCTH, Y-, (B6mu3u MJD 54750) u Z, (86/u3u
MJD 54950), KoTopble Jiydilie BUIHbI Ha KPUBBIX OJlecKa ¢ BpeMeneM ycpejnenust 1 mees!.

s cpaBHeHHs ¢ KpHUBOil OjiecKa B raMma-Jualia30oHe Mbl HCIIOJIb30BAJIN KPUBBIE OJeCKa
PA3JIMYHbIX KOMIIOHEHT B cTpyKType ctpyu 3C 273 Ha jiyinne BOJHBI 7 MM, IpUBejéHHbIe HA Pu-
cynkax 2.5 u 2.6. Dror jauanazon ObLI BbIOpaH i anajn3a 0J1arogaps XopoIieMy MOKPBITUIO 110
BPEMEHN B HccielyeMblil iepuoi, cM. Pasmen 1.3. [Ixsg Toro, 9T00BI y4ecTh pa3indHble ClieHApun
0o0pa3oBaHMs TaMMa-N3JTyYeHNsI, Mbl UCCJIEIOBAIN NIOTHOCTH ITIOTOKA BCEX KOMITOHEHT.

Bo-11epBbIxX, MBI PACCMOTPESH /PO U 2 CTallMOHAPHBbIE KOMIIOHEHTDI, TAK KaK OHM HamnboJiee
sdpKUe BO BCEX HADJIOJEHUAX Ha 9TOH jiyjmmHe BOJHBI. [lj0THOCTH TIOTOKA BCEX TPEX KOMIIOHEHT
BeJIET cebs CXOTHBIM 00pa30M — Ha KarKJIoi KPUBOIl OJieckKa BHJIHO 1O 2 MOIIIHBIE BCIBIIIKH C aM-
mwintygamu 4-7 du, Pucynok 2.5. VHTepecHOil 00HAPYKEHHON OCOOEHHOCTBIO SBJISETCS TO, UTO
IUKU BCIIBIIIEK HACTYIAIOT HOCIeA0BaTe/IbHO B sjape— ST 1—ST2, poBHO B TOIl HOC/IEI0BATE/ b
HOCTHU, B KOTOPOI 3TU KOMIIOHEHTBHI PacCIOJIO¥KEeHBI B cTpye. Takoe moBejieHne IIOTHOCTH MOTOKA
TFOBOPHUT O TOM, YTO BCIBIIIKI B 9TUX KOMIIOHEHTAX MOT'YT OBbITH BBI3BAHBI OJIHUM BO3MYIIECHUEM,
JIBUTAIOTIIMMCST BHU3 110 TEIEHUIO CTPYU U IIPOXO/ISIIIIIM TIOCIe0BATEIBHO Yepe3 sapo—ST1—ST2.
CrouT OTMETUTH, YTO HU JIJIsi OJIHOM U3 6-TH BCIIBINIEK B 3TUX KOMIIOHEHTAaX Ha JIJINHE BOJIHBI 7 MM

IIMK H€ COBIIa/JacT C IIMKOM caMon MOH.{HOﬁ BCIIBIIIKKX B I'aMMa-JHalla30He B,y, CM. Pl/IcyHOK 2.5.

Thttp:/ /fermi.gsfc.nasa.gov/FTP /glast/data/lat /catalogs /asp /current /lightcurves /3C273  604800.png
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Puc. 2.5: Kpussle Gsrecka sijipa Ha 7 MM (KpacHble KBaJPAThl), CTAIIHOHAPHON KOMIIOHEHTHI ST'1
(ropundHBIE TPEYTOJBHUKH ), CTAIHOHAPHON KOMIIOHEHThI ST2 (3e/iéHble POMOBI), HAJIO?KEHHBIE Ha
KpUBYIO 6J1ecKa B raMMa-jnana3one (cusst jgunus ). O603HAYeHNsT TaMMa-BCIIbIIIEK TIPUBE/ICHBI B
BepxHeil yacTu pucyHka. Benbimkn B spe na 7 MM obosnadenst Yz u By. [To ocu abenuce orsozkeno
spemst (MJD), a o ocu opamHaT: ceBa — IJIOTHOCTH HOTOKA Ha JUIMHe BOJHBI 7 MM (fn), cipasa
— dorounbiit norox B guanazone 100 MaB-300 I'5B (107% em2?¢™1). Pesymbrar auccepranta u3

pabors |71].

Kak craso sicno n3 ana/msa ClieKTpajbHOrO MHJIEKca, cM. Pucynok 4.1, Bce 3Tu Tpu KOMIIOHEHTHI
UMEIOT ONTUYECKYIO TOJIILY [T W3JIy9IeHUs Ha JJTMHE BOJHBI 7 MM T ~ 1 (CIIeKTpaJbHBINA WHIIEKC
mexkiy 43 u 24 I'T'inp 0 < o < 1.5) ma Beex snoxax kpome ST2 B Habuogenun 2009-08-28. Dro
3HAYUT, UTO PAIUOU3IyUeHNe JOKHO IIPUXOIUTH C 33/I€PXKKOIl OTHOCHUTETBLHO TaMMa, €ClIn 00-
JIACTh FaMMa-U3JIy4YeHus HaXOJAUTCS B sJIpe WX BBIIIEe HETO 110 TEYeHUIO CTPYU. B ¢BA3M ¢ 9TUM B
JlaJTbHEIIeM MbI Oy/IeM UCII0JIB30BaTh KPUBYIO OJIecKa siJIpa JIJisi CPABHEHUS C FaMMa- TUAlla30HOM,
TaK KaK BCIBIIIKA B f/Ipe Hanbosiee OJIM3Ka 110 BpeMeHN K caMoit MoIHoil senbimke 5., CooTser-
CTBEHHO, 2 TIOCJIeJ0BaTe/IbHbIE BCIBINKA B d/Ipe Ha 7 MM MBI B JlajbHelIeM OygeM 000O3HAYATH
Y7 (makcumy™m okosto MJD=54900) u B; (makcumym okoio MJD=55200), cm. Pucymok 2.5.
Bo-BTopbIX, ObLIM HCCIEIOBAHBI BAPUAIUU IIJIOTHOCTH [TOTOKA HAa JJIUMHE BOJIHBL 7 MM JIJIsd
TeX KOMIIOHEHT, KOTOPbIe MOSBUINCH B cTPYKType cTpyu 3C 273 BO BpeMmsl mepuojia BCIBIIIEK B
ramma-uamnasone, Pucynok 2.6. 3a mpoanajm3npoBaHHbIN I€PHO MbI OOPYKiin 6 HOBBIX KOM-
[IOHEHT, 0D03HAYEHHBIX B COOTBETCTBUU C MOPSAJIKOM UX TosBIeHus ¢l - c6. Bece 3T KOMIIOHEHTBI
BIIepBbIe nosBsnch Ha PC/IB kaprax Huzke 1o T€4eHUIO CTPYH OT BTOPOI CTAIMOHAPHOW KOM-
nonedTsl ST2. Mbl mpoanam3npoBasin KpuBbie OJiecKa KOMIIOHEHT, CTapasiCh HAWTH COBIIA/ICHUS

CO BCIIBIIIIKaMM B IaMMa-/Malla30HeE. Tak Kak Bce 9TH KOMIIOHCHTDLI OIITHYCCKA TOHKHE, Pa3yMHO
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Puc. 2.6: Ilnornoctun nmoroka kommonent, nogBusimxcsd B 2008-2011, nasoxkeHnnble Ha KPUBYIO
6iecka B ramma-uarnasone. [lo ocu abenuce ornoxkeno spemst (MJD), a o ocu oppunar: cieBa
— IUIOTHOCTH ITOTOKA Ha JiytriHe Bosmel 7 MM (fln), cupasa — doronmsiii notoxk B anamnaszone 100

M>sB-300 I'sB (107¢ em—2¢™!). Pesybrar juccepranta u3 pabotst [71].

OXKI/JIATD, UTO 3aJIEPKKUA MEXK/Iy aKTUBHOCTBIO B PA3HDIX JIMAalla30Hax ObIThL He J0JIKHO. MomeHnT
nepsoro nogsienusd ¢! na PC/B kapre coBnasaer co BCHbIIKOi By, IPU 9TOM IJIOTHOCTH IIOTOKA
cl MakcuMaJibHa, OJTHAKO, KOMIIOHEHTA IIPU 9TOM HAXOJUTCA y2Ke Ha paccrogauu (0.6 Mcex jyru
OT sJipa n pa3Mép eé okoJio 0.15 Mcek, 9To jenaer 3Ty 00/IacTh MaJOBEPOATHBIM KAH/IUJIATOM B
HCTOYHUKE Molueiimeit senbimku B.,. Iluk mrornocrn noroka ¢2 (okoso 2.5 fu) cosmagaer co
BeHbIIKON [, BTropoil no amiuTyae. KoMmnonenTs! ¢d n ¢4 NOKa3bIBAIOT BCIBIIIKY € aMIIATY 1a-
M 4-7 ¢, cpaBHIMO ¢ aMILIUTYJIAMU BCIIBIIICK S/pa U CTAIMOHAPHBIX KOMIIOHEHT, OJTHAKO, ITHKH
9THUX BCIIBIIIEK HE COBIAAIOT HU C KAKUMU 3HAYUTEILHBIMU COOBITUAMU B TaMMa-/INaIa30He.

B-Tperbux, BCe OCTa/bHbIE KOMIIOHEHTHI HAXOJATCH B IEPUOJ], MOBBIIIEHHON aKTUBHOCTU B
raMMa-/Inana3oHe y2Ke JOBOJIBHO JIaJIeKO OT Hadaja CTPYH, IIPH 3TOM HUX IJIOTHOCTH MOTOKA HE
npesbiaior 1 Au. J[ag Bcex KOMIIOHEHT, OTOXKICCTBICHHBIX HA HECKOJIBKUX 3I10XaX, IJIOTHOCTH
[IOTOKA CUCTEMATHYCCKH TaJIaeT ¢ yJaJeHueM OT Hadaja CTPyH, 6€3 KaKnX-J1u00 Pe3KUX CKAIKOB
aMIUTATY/IbI. TakuM 0Opa30M 3TU KOMIIOHEHTBI TAKKe He MOI'YT PAacCMaTPUBATHCA KakK 00/acTu
raMMa-u3J1yYeHusl.

Urak, B jajbHEiieM Mbl aHAJIU3UPOBAJIN KPOCC-KOPPEJIAINI0 KPUBOi OJiecka sijipa Ha 7 MM
u raMMa-uzsydenusd. Takoil aHau3 MO3BOJIIET HANTH 3a/CPXKKY MEXKJy BCIBLIIIKAMHA B Pa3HbIX
Juanazonax. Tak Kak JIAHHbIE B 9TUX JUAINA30HAX UMEIOT PA3HYyI0 CKBAXKHOCTb, MbI ITPUMEHU-
JIM aHAJIN3, OCHOBAHHBINA Ha JUCKpeTHOi Koppesiumonnoii dyukiuu [JIKD, DCF, 128|. Haiinen-
Hble 3a/1ePXKKK OJIM3KY K 3aJIepzKKaM MexK/ly IIMKaMK Belblek B, u By u cocrasiger 112 nneit,
raMMa-BCIIBIIIKA, OIepezKaeT PajmoOBCIbIIKY, cM. Pucynok 2.7. [y Toro, 4To0bI ONEHUTDH OIIuO-

KM HaI'/JI,HeHHOI'/JI 3a/ICP2KKU MbI CI'€HEPUPOBaJIA Ha6op HNCKYCCTBEHHBIX KPHBBIX bJiecka CJIEIY IO M
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Puc. 2.7: Jluckpernas KoppeasImoHHas Puc. 2.8: Pacrpeesenne MmakcumMyMoB 3Ha-
dyHKINs TOTOKA B TamMMa-Jualia3oHe u genuit Kpoce-koppessimu g 1000 nap mc-
IJIOTHOCTH TIOTOKa sJipa Ha JIJINHE BOJIHbI KYCCTBEHHBIX KPHUBBIX OJIeCKA B JIUATIA30HE
7 MM. 3HAYEHWS, BEPOATHOCTH CJIyUIaifHOTO 80-140 sueit. ITo ocu aberuce orioxKena 3a-
nosiBjienusi KOTopbix nuzke 0.05, jexkar Bbl- JIepzKKa MexK Iy KpuBbiMu Ojiecka (Tuu), mo
IIe U HUKE COOTBETCTBYIONINX IIYHPTUPHBIX OCH OPJIMHAT KOJIUUIECTBO KPHUBDLIX OJIECKA.
kpuBbIX. [1o ocu abenuce oroxkeHa 3a1eprK- Pesynbrar mauccepranta usz pabors [71].

Ka Mexky KpusbiMu Ostecka (/Inu), mo ocu
oppunar — 3uadenne JKP. Pezynbrar auc-

cepranra u3 pabors [71].

obpaszom. [Ijst raMMa-Iranasona Mbl BBIYHCIAIN IIOTHOCTD criekTpa MormaocTr (IICM) u dyHk-
o pacipeesenns moTaocT BepostHocTu (PIIB) u cieamu Habop Kpusbix 6J1ecKa ¢ TAKUME
ke napamerpamu [129, 130] . s usmepenuii Ha 7 MM TOYEK HEJIOCTATOUHO, YTOOBI KAUECTBEH-
HO OIUCATH CHEKTPAJIbHBIE XapPaKTEPUCTUKN BapUAIUil aMILTUTY/Ibl, [IO9TOMY MbI CHMY/JIUPOBAJIN
JIaHHBIE CcJIenyonuM obpaszom. 3 opurnHajibHONO HaOOpa M3MEpPEHUil IIIOTHOCTH TIOTOKA, S B MO-
MeHTBl BpemeHu ¢ — (ty,to...1x; 51,52 ... Sy) MyTéM HPOCTOl MepecTaHOBKE MOJIydasics Habop
(t1,to. .. tN; Sky Ska1 -+ SN, S1,52...Sk_1), Tae ducao k BBIOUPAJIOCH CIIydailHBIM 0OPA30M B MH-
tepsajie 1 < k < N, rnme N — nojiHoe KOJIMYECTBO U3MEPEHUII.

Mpur nposesin anauz JIK® g 1000 map “nckyccTBeHHBIX KPUBBIX OJIECKa, TOJIYUUB B Pe-
gysbTare Habop u3 1000 msmepenwit 3ajep:KKu, cM Pucynok 2.7. Yposenb 95-1poneHTHOl 10-
CTOBEPHOCTH PACCUUTHIBAJICA TAKUM 00pPA30M, 4TOOBI BEPOATHOCTDL 10JIyIuTh JIKD Bbime 3Toro
ypoBHs ObLia 061 5%. Pacupenenenue 3a1epKeK NCKYCCTBEHHBIX KPUBBIX TI03BOJISIET OLEHUTD Pas-
opoc nx snadennii B 90 — 130 aneii.

Hamee g 6oJiee TOYHON OIEHKU HEOINPEJIETEHHOCTA 3aJICPyKKA Mbl MCIIOJIL30BAJIA METO]]

Monre-Kapiio ¢ pangomusanueii noroka (PIT) u meromom ciy4vaiinoii nogsei6opku (CIT) [131].
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Jlna KaxkJ10il peasn3aluyu UCKYyCCTBEHHBIX JIAHHBIX 3HAYCHUE aMILIUTY/IbI KaXKJI0M TOYKHU BHIOW-
paJjIoch CJIydailHO M3 HOPMAJILHOI'O PACIpE/Ie/IeHnsT ¢ MAaKCUMYyMOM, PaBHBIM U3MEPEHHOMY 3Ha-
YEHUIO, W JIUCIIEPCUEl, COOTBETCTBYIOINIEH OMUOKaM PeasbHbIX JAHHLIX. DTO MO3BOJIUIO yIECTh
BKJI&J HEOIIPEJICJICHHOCTH U3MEPEHHIl IMOTOKA B BEJIUYUHY 3aJIep:KKH. Kpome Toro, Jijist KaxkJ1oit
peam3alui U3 HabOpa OPUTMHAJBHBIX M3MEPEHUil caydaiiHbiM oO6pa3oMm BbiOuMpasuch N Todek
(rme N — obiree KOJIMYIECTBO U3MEPEHHiA) € MOBTOPAMHU, YTO MO3BOJIMIO HUBEJIUPOBATH BJIUSHUE
BBINAAIOINX ToueK. Pacrpeesienne 3ajepxkek (cM. Pucynok 2.8) aHam3upoBaioch B JUAIIA30HE
80 — 140 nmeii, n urToroBas OImMOKa OIPEICTICHUS 38 IEPKKIA MEXKTy KPUBBIME OJlecKa B raMMa- 1

pajauoananasoHax ObLIa OlleHeHa, KaK CTaHIapTHOe OTKJIOHEHHE pacipeaeaeHus 3aaep:kek. OKoH-

obs

JaTe/IbHO 3Ha4YCHUEe HOJIy‘IeHHOI;'I 3a/ICP2KKN At7 mm—ry

= 112+£9 nnueit. /g seranciaenns JKD Mbr
UCTIOJTL30BAJIH Iar 1Mo BpeMeHu 0t = 21 JieHb, YTO COOTBETCTBYET CPEJIHEH CKBAayKHOCTU TaMMa
u pajimo-gannbix. OIHAKO, PE3YIbTATHl KOPPEIAIE U Hal/IeHHbIe 3a/IePKKH €1ab0 3aBUCAT OT
BBIOODA IIara 1o BpeMeHnn B juamasone 5 < ot < 50 mHeid.

Mbr cpaBHWIN HaliJIEHHBIE 33JIEPKKU C PE3yJIbTaTaMU JPYTUX aBTOPOB 110 HAOJIOIEHUSIM Ha
OJIMHOYHBIX aHTEHHAX Ha JymHe BOJHBL 8 MM [74] u 7 MM [72]. B obeux paborax coobiaercs o
3a/IepKKe MKy ramma- u pajuonsiaydenneM B 160 aueil. Tak Kak OJMHOYHBIE aHTEHHBI TYB-
CTBUTEJBHBI K CYMMapHOMY IOTOKY OT BCeil CTPYH, /IJIsi CPaBHEHUS MBI IOCTPOWIN CYyMMAPHYIO
KpUBYIO OJiecKa Jijist 3-X CaMbIX SApKUX Komionent: sijpa+ST1+ST2. BajaepxKka Mex)Iy raMmmva-
BCIIBIIIKOI 3., U IINKOM Ha, 9TOii “MHTerpasbHOi” KPUBOii OJI1eCcKa Ha JIJIMHE BOJIHBI 7 MM COCTaBJIACT
170 mmeit, 9TO MPEBOCXO/IHO COBIAJIACT C PE3yJIbTaTaMK JIPYrux aBTopoB. llomgdyepkuém, uro Hamm
PCJIB nabsiofenust MO3BOJIAIOT ONPEIETUTh, KaKNe J9acTH CTPYKTYPhI CTPYH OTBETCTBEHHBI 34
BCIIBIIIKY B PaJIMO/IMAIIa30He, B TO BPeMs KakK HaOJIIO/IeHUs Ha OJIMHOYHBIX aHTeHHaxX — Her. B pa-
6ore [82], re BUAMMOE HAYAIO CTPYH OIKUCHIBAETCA MEHBITHM KOJIMIECTBOM KOMIIOHEHT, 3a/IePKKa,
U3MeEpeHHas 110 KPOCC-KOPPEJIAINH BCIIBIIIEK B TaMMa-/Inalia30He U Ha JIJIMHE BOJHBI 7 MM, TaKKe
JIOJIZKHA, OBITH OO0JIbINE, YeM M3MepeHHas HaMH B CHJIYy TOTO, YTO ITUK BCIBIIIKHA “gjpa’ B pabore
[82] macTynaer nosxe. IToaroMy MOXKHO yTBEpKJIaTh, 9T0 ucnojb3osanne PC/B u BuiGpanHbit

IIOJIXO/ K MOIE/INPOBAHUIO CTPYU ITIO3BOJIAIOT IIPpaBUJIbHEE OIICHUBATDL 3a/ICP2KKY ME2KI1Y KPUBbIMU

0JIeCKA.

2.3 CwmemeHne BUAMMOTO HavdaJa CTPyn

YacrorHO-3aBHCHMOE CMelleHne (CIBHUI) BHIMMOIO Hadaja CTPYH IPEJICKA3aHO TeOpPeTH-
yeckun B Mojean Bimadopaa-Kénurna [32|, a mocie u obnapyxeno B Hab/ojeHugx [Hatp.,
132, 33, 110, 133, 71]. Cyrb 3pdekTa 3aKI0IAETCS B TOM, YTO U3-3a HOTJIONIEHHs] CHHXPOTPOHHO-
IO W3JIy9eHUs B BEIECTBE CTPYU €€ BUIMMOE HAIaJ0, TOBEPXHOCTH C ONTHYECKON TOIIION paBHOIT

€JINHUTIE, PACIIOJIOZKEHO TeM HUKE 110 CTPpye, YeM HHKe JacToTa HabJnojennii, cMm. puc. 2.9. [Ipu
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Puc. 2.9: Cxemarudeckoe n300pazkenue pesisiTHBUCTCKOIO BbIOpoca 1o MoTuBaM paborsl [33]. Ue-
TUHHOE HAYaJIO JIKeTa HaxXo[uTcd cjeBa. [IpuBejieHo mosokeHne BUJIUMOIO s/Ipa Ha Pa3HBIX Ya-

cTOoTax V1 > Vp > V3 > V4.

9TOM MCTHUHHOEC Ha4aJIiO CTPYU U3-3a IIOIVIOIICHUA HE Ha6IIIO,Z[aeTCH.

CaBur sijipa 0T 4acTOThl MOXKET OBITH OIMCAH CTEIEHHBIM 3aKOHOM [33]:
Ar oc vk (2.1)

rje Ar — u3MepeHHbIl B KapTUHHON IIJIOCKOCTH CJBUT sijipa, V - 4acToTa HAOJIO/IEHU, a k. -
apaMeTp, OIUCHIBAIONINI 3aKOH IIPOCBETJICHUS BEIIEeCTBA CTPYU C PACCTOAHUEM BJIOJL CTPYU.
[Tapamerp k, mMeeT BaxKHBII CMBICJI, TAK KaK 3aBUCUT OT (PU3NYECKUX [TapaMETPOB M YCJIOBUN B
BBIOpOCE: CIEKTPAJILHOTO HHJIEKCA, TTOKa3aTe el CTeIeHN Clalains MAarHUTHOTO 1TOJIS ¥ IJIOTHOCTH
YACTHIL BJIOJIb CTPyH. B ciiydae KOHMYECKOro BBIOPOCA IIPU PABHOPACIIPEIE/IEHUN SHEPIUU TaCTHUIL
U MArHUTHOI'O TI0JIsl ¥ [IPU JOMUHUPOBAHUYU CUHXPOTPOHHOTO camorioronienus k, = 1. Baxno, aro
okazaTesib k, MOXKeT ObITh HalijieH 3 nabsrogaenuii. Mbl mpoBesin u3Mepenue cMeIeHust BUIMMOTO
siIpa ¢ 9acTOTOl st 9eThipéx MHOorodactorabix PCJIIB nabmogenunit 3C 273 na wyacrorax b, 8,
15, 24 u 43 I'T'u, em. Tabaumy 1.2.

T.x. nammm MeToibl 00pabOTKU JTAHHBIX BKJIIOYAJIU MIPOIE/LYPY [TOJITOHKY JIEIIECTKA 1 CaMOKar-
JIMOPOBKY, B PE3YJILTUPYIONINX JAHHBIX OTCYTCTBYET uHpopMaIys 06 abCOJIOTHBIX KOOP/IMHATAX.
[TosToMy cucTemMbl KOOPJMHAT pa3HbIX KapT MOTYT OBITH CMEIIEHBI JIPYT OTHOCUTE/ILHO JIpyTa.
st HaxoxKieHus CJIBUTa sijpa ME¥KJIy JIBYyMs 4acTOTAMU 0€3 MCIIOIL30BaHUs METOJI0B abCoJIoT-
HOIl aCTPOMETPUU MOXKHO BOCIIOJIB30BATHCH ONTUYECKH TOHKUMHU OOJIACTSAMU CTPYH B KadeCTBE
pPelepHBIX TOYEK, T.K. OHU HE JOJKHBI UCIIBITHIBATH CJIBUTA C YACTOTOIA.

Bo-11epBbIxX, MOXKHO HCIOJIB30BaTh 000COOJCHHYIO SIPKYIO ONTHUYECKU-TOHKYIO KOMIIOHEHTY,
ecim OHa BUHA Ha 0obemx uactorax. [Ipm 3TOM MBI IpejiiosaraeM, 9TO Ha PA3HBIX YACTOTAX
CTPYKTYypa u3Jiydalomnieil odacT ofinHakoBa. B TakoM ciiydae CABUT si/Ipa MEXKJIy IaCTOTaMU Uy

u vy OyJIeT paBeH:

6@1,2 - A?l - A?Q, (22)
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re AT - paccrostare oT BeIOpanuoit kommoneHTsl 10 PCJIB sipa Ha gacrore vy, N paccTos-
Hue or BeiOpannoit kommonents j10 PCJDB sjipa na gacrore v,. 1I3-3a BoIOpanHoit HaMu crpaTreruu
[PU MOJIETUPOBAHUU OOJIBLITUHCTBO KOMIIOHEHT OKA3aJ/IUCh HE M30IMPOBAHHBIMU, ITO OIPAHUIUIIO
TOYHOCTH IIPU KCIIOJIb30BAHUM WX B KadecTBe pernepHbix. Hambosbmmit BKJIa B OMIMOKY 3TOTO
MEeTO/Ia BHOCUT UMEHHO OITNOKA OIPEJIC/ICHUS TTOJIOXKEHUT ONTUIECKA TOHKON KOMITOHEHTBI.
Bo-BTOpPBIX, MOXKHO UCIOJIL30BATH MPOTAKEHHBIE ONTUYECKN TOHKNE 00JIACTH, TAKXKe IIPejl-
roJjiarasl nX OJIMHAKOBYIO CTPYKTYPY Ha PA3HBIX YacToTax. s 9T0ro MOXKHO UCIOIB30BATH METOJ,
nByMepHoii kpocc-koppessituu (2DCC) kapr Ha J1BYX dactorax. B Kpocc-KOPPEeAIn JOZKHbI
y4aCTBOBATH TOJILKO ONTUYECKH TOHKHE YACTU CTPYH, MOITOMY JIMOO UX BBIOMPAIOT HA KapTax
BPYUHYIO, JIHOO MACKHPYIOT ONTHYECKH TOJICThIE YacTh (OOBIYHO TOJIBKO BOKPYT sijpa). Taxum
00pa3oM OIPEJIE/ISIOT CABUT MEXKJLy KapTaMu m 1—2. Koopmuaars! g1pa Ha KaxKJI0if 9acToTe n3-
BECTHBI U3 MOJICJIUPOBAHUST ﬁl, 32. B obmem ciydae moJIoXKeHUS d/1pa He COBIIAJaeT ¢ Ha9aJIoM
KOODJIMHAT U TIOJIO?KEHIEM MaKCUMyMa UHTCHCUBHOCTH. B mTore c¢Bur sapa MexKly 4acTOTaMu vy

n V9 MOZKET 6bITb IpeacTaB/IEH B BUJIE!
C@l_g = m1_2 + ﬁ1 — ﬁg, (2.3)

C@l_g — MCKOMBII caBur sijipa. TecThl Ha HAIMMX JIAHHBIX ITOKA3aJIM, YTO BTOPOW METOJI JaeT
ropasio 6ojiee TOYHBIE U COTVIACOBAHHBIE 3HadeHusi ¢jpura g 3C 273, deM mepBbIid, MOITOMY
MMEHHO er0 Mbl MCIIOJIb30BAJIN JJIsi HAXOXKJIEHUS CIBUTA Spa.

Kaptbl Ha aByX dacToTax JOJKHBI OBITH CIEIHAJIBLHBIM 00PA30M IOANOTOBJIEHBI JIJIT KPOCC-
Koppesaruu. KapTol 10/2KHBI ObITH OJMHAKOBOI'O pa3Mepa U UMETh OJMHAKOBYIO BEJIUUNHY ITHKCE-
Jig. Pazmep nukcesist BEIOMpaJicsa TakuM o0pa3oM, 9To0bI Ha 60J1ee BBICOKOIN 9acTOTe BIO/Ib ITUPUHBI
Ha MOJIOBUHE MaKCUMyMa, MaJION OCH SJIIMIITUYECKON JUArPaMMbl HAIIPABJICHHOCTH YMEIIAJJIOCH HEe
Menee 6 nmkcesneit. Pasmep KapThl 0JKEH OBITH JOCTACTATOYHO OOJIBIITUM, 9TOOBI Ha KapTe I0-
Melajgach CTPysl Kak Ha OJHOI vacToTe, Tak W Ha Jpyroii. Obe KapThl BOCCTAHABIUBAJIACH C
HCIIOJIb30BaHUEM JIUarpaMMbl HAIIPABIEHHOCTU OoJiee HU3KOM 4JacTOThl. EcTecTBeHHO, CBEPTKaA C
OoJIbIIIell TuarpaMMoii HaIllpaBJIEHHOCTH pPa3MbIBaeT MeJIKOMAcCIITaOHbIe JdeTaju Ha KapTe OoJjee
BBICOKOI dacTOoThl. OJIHAKO, JarKe MOocje CBEPTKHU C OJUHAKOBON JIMarpaMMOil n3-3a PasHUIILI da-
CTOT TOKPBITUST UV-ILIOCKOCTH Pa3/nIHbl. UT0OBI KOMIIEHCHPOBAThH PA3HUILy B UV-TIOKPBITUU MBI
obpesaJi JaHHble (DYHKIIUU BUIHOCTU TaK, 9TOOBI Ha 00EMX YacTOTaX U3MEPEHUsIMHU ITOKPbIBAJI-
¢Sl OJIMHAKOBBIN TMAIIA30H MPOCTPAHCTBEHHBIX YACTOT. A UMEHHO, MBI YJIAJISA/IN JJINHHBIE Oa3bl 13
JIAHHBIX 00JIee BBICOKOH YacTOThI 1 KOPOTKHEe 0a3bl U3 JAaHHBIX HU3KON JacTOThl. Bojee 1moapod-
HO 3TOT BoIpoc ocperiéH B Pazzerne 4.2. Ourumdeckun TOHKHE 00JIaCTH, IO KOTOPBIM ITPOBOINIACH
JIByMepHasi KPOCC-KOPPEJIsiiigd, BIOUPAJINCH BPYUIHYIO, ITO3TOMY /i OOJIbIIel HaAE?KHOCTU MbI
nposojman 2DCC Tpu paza Jiyist KaxK0i mapbl IaCTOT, 9TOOBI YMEHBIIUTH BJIUSHUE Ye/T0BeYe-

ckoro gakropa. Bechb mporecc moJroToBKu KapT Jjisi KPOCC-KOPPEIAIUA COIVIACHO OTUCAHHBIM
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BBINIIe TPEOOBAHUAM OBLT aBTOMATU3UPOBAH. [[j1g OIEHKN KadecTBa ONPEJIEICHUs C/IBUTA, MEXKTY
KapTaMi Mbl aHAJTU3UPOBAJIM KAPThI CIEKTPaJIbHOrO mHeKca (S o %) mocie MpuMeHeHMs! C/IBY-
ra (cm. Pucynku 4.1-4.4), kak npejyioxkeno B pabore [134]. Bo Bcex ciyvasx Jyist jgasbHeiiniero
aHaJIn3a Mbl UCIIO/Ib30BAJIN TOJILKO T€ CJABUI'H, IPUMEHEHUE KOTOPBIX JIaBa/I0 KAUECTBEHHYIO KapTy
pacupejieeHus CIIeKTPaIbHOIO WHJICKCA.

[Ipu ucnonb3zoBanun Metoa 2DCC 0OBITHO UCIIOIB3YIOT KAPThI HA COCEIHUX YACTOTaX. DTO
00yCJIOBJICHO TE€M, YTO Yy KBa3apOB sIPKOCTb M IPOTS:KEHHOCTb BBIOPOCOB Ha BBICOKUX YaCTOTaX
OOBIYHO HEBEJIMKA U CBEPTKA CO 3HAYUTEILHO OOJIBINEH JrarpaMMOil HAIPABJICHHOCTH TTPUBOJIUT
K pa3MbIBAaHUIO BCEX JleTajieil Ha KapTe BBLICOKON YacTOTDLI, NMPHUBOJA K HEIPABUJILHBIM PE3YJib-
TaTaM KpOCC-Koppessdanuu. Tak mpu cTaH apTHOM ITOJAXOJE C MCIHOJb30BAHUEM TOJBKO COCEITHUX
qacToT ObLIM Obl HaiijieHbl Bcero 6 He3aBucUMbIX caBuros: 43-24 I'l'm, 24-15 I'T'm, 15-8.4 I'T'm,
8.4-8.1 I'T'm, 8.1-5.0 I'T'r, 5.0-4.6 I'T'. Ho Tax kax mcrounuk 3C 273 nmeer SAPKYIO MPOTIKEH-
HYIO CTPYKTYPY, OKa3a/10Ch BO3MOXKHBIM UCIIOJIL30BATH HE TOJILKO COCE/IHAE YaCTOTHI JIJIsd IPOBE/Ie-
Hus Kpocc-koppessiu. Hampumep, s nabsojenus 28 aprycra 2009 ObLu ompejiesieHbl CABUTT
MexKJly Kapramu Ha dacrortax: 43-24 I'T'm, 43-15 I'T'n, 24-15 I'T'n, 24-8.4 I'T'm, 24-8.1 I'T'm, 15—
84 I'Tm, 15-8.1 I'T'n, 15-5.0 'y, 15-4.6 ', 8.4-8.1 I'T'mr, 8.4-5.0 ', 8.4-4.6 I'T'mr, 8.1-5.0 ',
8.1-4.6 I'T', 5.0-4.6 I'T'i. B mrore mjs Kaxkaoit gactorsl, HauuHas ¢ 15 [''n u #Huzke, nMeercs
HECKOJIbKO BapHaHTOB BbIMHMCJEHUsA cABuTa diapa. Hampumep, g 8.4 ['T'm okazanocs 3 pasimd-
Hbix «mytuy: 43-24 I'Tu—24-15 I'Tu—15-84 I'Tu, mm 43-15 I'Tu—15-84 I'Tu, wm
43-24 I'T'u—24-8.4 I'Tu. Ilpu sToM KaKJblii TaKOil MyTh COJACPXKHUT HE3aBUCHUMO HM3MEPEHHDIC
MOTIAPHBIE CJBUTM MEXKJIy pa3HbIMU IapaMu 9acToT. s Gojiee HU3KMX 9aCTOT KOJIMYECTBO Pas-
JIMYHBIX IyTeil cranoBuTcs BecbMa 6ostbinumM (mpumepro 30 s 4.6 ['T').

B umrore nosyvdaercd 3ajiada Ha HaXOXKJIEHHE BCEX PA3JIMYHBIX IyTEH MEXKJly JByMsd y3Jia-
MU HallpaBjieHHOro Tpada, cMm. Pucynok 2.10. Hagamom KaxKjaoro myTu sBJsgeTcs HAUOOJIbIIAs
gacrora (43 I'T'm). Tumaa Kax1oro pebpa cOOTBETCTBYET BeJIMYUHE CABUTA MEXKJLy KapTaMu, [0
JIYIEHHOT'O B pe3yJ/ibTaTe Kpocc-Koppessdanuu. Perrenue 3a/1avun 110 HaX0XKJIEHUIO BCEX BO3MOXKHBIX
myTeit ObLIO HaMu aBToMaTu3upoBaHo. [loce HaxoXK IeHus JJIMH BCeX IyTell B KauecTBe pe3y/ibTa-
Ta MCIOJIL30BAJIOCH MEJMAHHOE 3HAUCHUE CJBHUTA MEXKJIy KapTaMH, a B Ka9eCTBe OIIUOKH Pe3y.ib-
TaTa — CTaH/AaPTHOE OTKJIOHEHUE pacIpe/e/eHus MOJIYIeHHBIX C/IBUTOB. B OosbInHCTBE CTyvYaeB
MeIMaHHOe U CpejHee 3HAUYEeHHUs COBIAJIAJIN C XOPOIeil TouHocThIo. [Iprnanna ucnoab3oBanus Me-
JIMAHHOT'O 3HAYEHUA B TOM, UTO OHO DoJiee YyCTOWIMBO K IOSIBJICHUIO BHIOPOCOB. B Takux ciydasx
ONMIMOKN U3MEpPEHHUA MOTJIA OBITH HECKOJBKO 3aBbIINIeHbI. Vcomb3ys Meuaninoe 3Hadenne CJABUTa
MEXK/JTy KapTaMu, a TakKe NH(MOPMAIIIIO O MOJIOKEHUN S/Ipa Ha KaXKJ0i 4acTOTe, Ma CIUTAJIHN Pe-
3YJIBTUPYIOIIHIA CABUT si/[pa U €ro OmuoKy (B KOTOPYIO MOMHMO OIMUOKH CPEJIHErO 3HAYCHUsT BCEX
myTeil MeXKIy JaHHBIMU YacTOTAMHU BKJIIOYEHBI TaKKe pa3Mep IUKCeIs W OIIHOKa OIpeIeIeHus

HOJIOZKEHUST Apa cormacho [135]).
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Puc. 2.10: IIpumep rpada, onucsiBaioniero n3Mepennble CJIBUIM MeXK/1y KapTamu. Beprmabr rpa-
da cooTBETCTBYIOT OTIE/ILHBIM YACTOTHBIM JIMAalla30HaM, pEOpa HAIIPABJIEHBI OT OOJIbIIEN YACTOTHI
K MEHbIIIell U UMeOT JUINHY, paBHYyIo casury mexkay PC/IB axpamu, momydaemMomy MeTOIOM JIBY-

MEPHOI KPOCC-KOPPEIAINN, Ha 3aJaHHbIX 9aCTOTaX.
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Puc. 2.11: 3aBucumocts casura gapa 3C 273 oT 9acTOTHI I BCEX HAIINX MHOIMOYACTOTHBIX Ha-
omonenuit, cm. Tabaumy 1.1. Kpachas JuHUS MOKa3bIBAET PE3YJIbTAT MOJATOHKNA CTEIIEHHBIM 3a-
konoM. [lo ocu abermee ornoxkena dacrora (I'I'n), mo ocu oppuuar — casur siapa (MceK Jayru).

Pesynbrar auccepranta u3 paborst [71].

B pesysibrare GbLIH 110y Y€HbI CIBUIH MEXK/IY BUMMBIMU [OJIOKEHUSMU /P HA BCEX YACTO-
tax orHocuTesibHO 43 ['T'. Mbl aninpokcuMupoBau 3aBUCHMOCTD CJBUTA OT YACTOTHI CTEIIeHHBIM
sakoroM Ar = av” i +0b, em. Pucynok 2.11. Bnauenue k, = ((3—2a)m+2n—2)/(5—2«) 3aBucur
(cMm. [33]) OT CHIEKTPAILHOTO HHJIEKCA ONTHIECKU-TOHKOTO U3JIyYeHrst S ~ VY U CTEeleHN CliaIaHus

maraurHoro nossg B(r) = Byr™™ u miaoraoctu wactur, N(r) = Nyr™"

¢ paccrosgaueM. Bo Bcex
caydadgx MoKas3aTe b cTeleHu k, &~ 1, yKa3biBasg Ha TO, YTO OCHOBHBIM MEXaHU3MOM IIOTJIOIICHHSI,
BBI3BIBAIOIIIM CJIBUT $/Ipa C 9aCTOTOM, SBJISETCSI CHHXPOTPOHHOE camorororierue |33, 110].

B momenmn Bisnadopna-Kénurna [32] Buguvoe Havdagso crpyn Ha HE3KHX 9acTOTAX PaCIO-
JIOYKEHO HUZKE I10 TEYEHUIO CTPYHM U3-3a CHHXPOTPOHHOI'O camomorjionenusd. Eciau npu 3ToM Ha

BBICOKMX YacroTax mpoucxoaut Benbinka B PCIB syipe ( ~ 1), obycyioBJIeHHAST TIOSIBJICHU-

Tuhigh
eM CI'YCTKa IJIa3Mbl ¢ OOJIBIINMEI 3HAYEHUAMU MArHUTHOIO T10JIsl U/UJIM ILIOTHOCTH YACTHIL, TO, B
CIJTy MPUYUHHOCTH, B Hadase CTPYH Ha HU3KHX IacTOTax (7, ~ 1) 3HAYCHHs MATHATHOIO IO
Jisl U TIJIOTHOCTU YACTHUIL eIé He YCIeBAIOT U3MEHUThCH. THIIMTIHOE PACCTOsIHIE MEXK/Ly BUIUMBIM
nadajo crpyn Ha dacrore 43 I'T'n u 6 I'T'n cocraBiger g 3C 273 nopsiika 100 cBeTOBBIX JIET.
DTO MPUBOIUT K TOMY, 9TO B OJHOBPEMEHHOM MHOTOYACTOTHOM HAOJIIOJeHUN Oy/IyT M3MepeHbI
OGJIbITHIE IPaIUEHTHI MAIHUTHOTO 10/ U IIJIOTHOCTU YACTHUIL BJIOJIL CTPYH, Y€M B CJIy9ae CTAIHO-
HAPHOIO BbIOpOCca 6e3 Bembiiiek. ToT ke apdexT OyieT HAOTIONATHCA U B CIydae, €CJIn BUIUMOe
HAYAJIO BHIOPOCA HA BBLICOKON YaCTOTE M3-3a YBEJIUUUBAIONIENHC HEIIPO3PATHOCTH CMEIIAETCS BHI3
[0 TEYEHUIO BJOJIL CTpyn (HaBcTpedy “Hmdero He nojgospesatomum’ T, —~ 1 Ha Gojee HU3KHX
gacrorax), cM. Pazmen 2.6. O6a addekra npuBogsT K yBeandeHnto k, BO BpeMsi Pa3BUTHsI BCIIBIIII-
KU Ha BBICOKUX YaCTOTaX, UTO U ObLIO M3MEPEHO B HAIIUX MHOTOYACTOTHBIX HAOJIIOJIEHUSX, CM.

Tabmuiy 2.2.

Ucrnos3yst m3MepeHHble 3HAYEHUsT C/IBUTA si/ipa U ky, MBI paccauTam napamerp (., , COrIacHo



Hara Teere k. Q0 77 mm B BT mm N,
(10'? K) (mk I'T'm) (1K) (Te) (Te) (em™3)
2009 Aug 28 1.1 0.85£0.19 | 21.87£7.66 | 243 +2.58 | 047 +0.12 | 0.19+£0.21 1500
2009 Oct 25 4.7 0.82+£0.25 | 15.00£7.68 | 1.47£2.17 | 0.34 £0.10 | 0.25 £ 0.35 | 800
2009 Dec 05 6.1 1.04£0.29 | 9.63+£3.15 | 2504+2.64 | 0.55 £ 0.18 | 0.22 £ 0.2/ | 2100
2010 Jan 26 5.3 1.174+£0.27 | 11.424+£2.62 | 4.37£340 | 0.97£0.530 | 0.22£0.19 | 6700

Tabmuma 2.2: [Tapamerpsr aapa 3C 273. T — nabmogaemast SpKOCTHas TeMIepaTypa BUJIUMOIO dpa Ha JJIMHE BOJIHBI 7 MM, IIPHU-
BeJICHHAS B CUCTEMY OTCUYETa UCTOYHUKA 663 KOPPEKIINU 38 PEJaTUBUCTCKOe yumieHne. OcTaabuble TapaMeTphl MOy YeHbl U3 aHaIm3a
CIIBUTA 7pa C YACTOTOM. k. — MOKa3aTesb CTENEHN B 3aBUCUMOCTH 2.1; 17, — PACCTOSHIE BJIOJIb CTPYH OT HCTUHHOTO HaYasa CTPYH J10
eé BUIMMOro HavaJsa Ha jymuae Boanbl 7 MM; By (Ic) — MarmurHOe mosie na paccroguuu 1 K 0T HCTHHHOTO Havata cTpyw; Bl ™™ (Tc)
— MarHuTHOE TI0JIe B BUIMMOM Hadajle CTPyM Ha JyiiHe BoJaHbl 7 MM; Ni (cM™3) — IJIOTHOCTD 9acTuIl Ha paccTosgHuu 1 1K OT UCTUHHOTO
Hadajia cTpyu; By, BY ™™ u N; oleHeHbl B IIPe/IIOJIOKEHIN PaBHOPACIIPe/Ie/IeH sl IJIOTHOCTH SHEPIUH MesK/Ty JaCTUIAMHU U MaTHUT-
HBIM TT0J1eM. KypcumBoM oTMedenbl (hopMaTbHO Oy YeHHbIe 3HAUEHUS B IIPE/IITOIOKEHNN PACBHOPACIIPEIe/IEHNs [T TeX HaOJIOIeH,
B KOTOPBIX TI0 JIAHHBIM U3MEPEHUsT IPKOCTHON TeMIlepaTypbl paBHOpAcIpe/ieseHe ObLIo HapyiieHo, cMm. Paznen 3.3.2. [Horpemnoctu

k’r IIOJIYYC€HbI U3 PE3yJ/IbTaTOB IIOATIOHKN I/ISMGPQHI/Iﬁ CABUT'a fAJpa CTEIICHHbIM 3aKOHOM. HOFpeIlIHOCTI/I OCTaJIbHBIX BEJINIUH PaCCHUTaAHDbI

1o hopMyJie TOTPENTHOCTH KOCBEHHBIX U3MEPEHUIA.

45
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33, 133):
A7,1,2mas DL Vll/kryé/kr
(L+2)2 ke /e

Q,, =4.85-1077 (2.4)
e Dy, = 748 Mk — doromerpudeckoe paccrosinue. /lajiee ObLIO OIEHEHO PACCTOTHUE MEXKTY

UCTUHHBIM HAYAJIOM CTPYH U €€ BUAMMBIM HAYAJIOM HA JJIMHE BOJIHDLI 7 MM:
o1
T7mm = (1/1/]“ sin 9) , (2.5)

caenyst pabore [33]. Bugumoe Havgago ¢Tpyu Ha JJIMHE BOJHBI 7 MM JIEKUT HA PACCTOSHUU 1.5—
4.5 K OT UCTUHHOI'O Ha4aja CTPYU U OKPECTHOCTEH IEHTPaJILHON YEPHOI JbIpbl. Pe3yibraTbt

cyMMHUpOBaHbl B Tabsmre 2.2.

2.4 AHajau3 KMHEMaTUKHN Ha JAJIMHE BOJIHBI 7 MM

[Tocse Toro, Kak MPOBEJIECHO MOJIEIMPOBAHIE CTPYKTYPhI UCTOUHUKA JIJIsT HECKOJIBKUX HAOJIIO-
JIEHWI, MOKHO IIPOBOJIUTH aHaJIN3 KHHEMATHKN KOMIIOHEHT MOJIE/IH C IEeJIbI0 OIPEJIEe/ICHIS TaKUX
BasKHBIX IAPAMETPOB JIBUKEHHUA KAaK CKOPOCTb, YCKOPEHUE, MOMEHT ITPOXOXKJICHUS KOMIIOHEHTDI
Yepe3 BUINMOE s/1po (T.H. “pozkjieHne KOMIOoHeHTh!”). OObITHO, BHINMOE HAYAIO0 PEIATUBICTCKOM
crpyu, PC/IB sapo, mojiaraercst HeIoABUKHBIM, TI09TOMY UMEHHO OTHOCHTEIHHO HEIO U3MEPSIETC s
[OJIOYKEHUE APYTUX KoMIoHeHT. OmpeeaeHne mapaMeTpoB BUIMMOTO JBUKEHUsT CTPYH TO3BOJISIET-
¢sI CBABATH JPYT € APYTOM Takne (pu3mdecKkne BeJIMInHbl, Kak Jlormmiep-dakTop d, JopeHI-dhakTop
I, yrost nakyiona crpyu K Jiydy 3penus 6.

B camom mpocTtom ciydae OaIUCTHIECKOTO JIBUYKEHHUsI ¢ IOCTOSHHOM CKOPOCTBIO yaJleHue
KOMIIOHEHTBI OT sijIpa JIMHEHHO 3aBucuT oT Bpemenu. O iHAKO MHOTHE KOMIIOHEHTHI ITOKA3bIBAIOT
YCKOPEHHOE JIBUXKEHNE KaK B paJinaJbHOM HAIPABJICHUH , TAK W B HAIIPABJICHUN ITEPIICHTUKY/IAPHO
HalpaBJIeHnIo JBuKennto [Hanpumep, 136, 20|. Tus ucrounuka 3C 273 Oblm 0OHAPYKEHBI Kak
KOMIIOHEHTBI, JBUTAIOIIHECS] ¢ MOCTOSTHHON CKOPOCTBIO, TaK M Te, UTO JBUTAIOTCS C YCKOPEHHEM.
Jls mocsieiHuX yI00HO HMPUMEHSTH ITapaMeTPU3alliio YpaBHEHUST JIBUZKEHUsI, PEJIOKEHHYIO B
pabore [137]

(1) = palt = ta0) 20— b
. (2.6)
y(t) = py(t —tyo) + %(t — tmia)?,

KOTOpasi, KaK U OOBIYHOE YPaBHEHHUE YCKOPEHHOI'O JBUXKEHUS, UMEET 3 TIePEMEHHDBIX JIJId KaXK-
JIOIf KOOPJMHATBI: T, Y - IPAMOe BOCXOXKJICHUE, CKJIOHEHUE; T — BpeMd; Tyiq — Cepe/InHa paccMaT-
puBaeMoro nepuoja. Beeyenne t,;,q 103BosijieT n3dekaTh BHIPOXKICHUS KOIMDUITMEHTOB [IPU 101

IOHKE JIaHHBIX, T.K. 3HaueHus x(t), y(t), Kak IpaBuUIO MaJibl, & 3HAYEHHs] BDEMEHH, BHIPAsKEHHOIO,
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nanpumep, B8 MJD, Besmuku. B nannoit mapaMerpusalium UCIOJIB3YIOTCI KaK pa3 Te IMepeMeHHbIE,
KOTOpBIe HAC ¥ MHTEPECYIOT: tg0, ty,o — MOMEHT IIPOXOKJCHUS KOMIIOHEHTBI YePe3 NP0, [z, fly —
paJiiajibHas CKOPOCTD, [ig, [l, — PaJUlajJbHOe yCKOPEHHe.

[Ipu 3TOM MOMEHT POXK/IEHUA KOMIIOHEHTHI UMEET CMBIC/I TOJILKO €CJIM alllPOKCUMUPYIOIAS
napaboJia TepecekaeT 0cb abCIMCC, 9TO Pealn3yercs JajleKo He Bcerja. B crarbe |71] mbl mpes-
JIOXKIJIA J[BA CIIOCODA OIEHKM MOMEHTa, POXKJIEHUsI KOMIIOHEHTA JIjIs TaKuX cjydaes. Bo-1epBbix,
MO2KHO ITIOCTPOUTH KAcaTeIbHYIO K IapadoJie B OJirzKaiiiieil K si/[py TOUKe U 110 Heil OIeHUTH MOMEHT
POXKJICHUS KOMIIOHEHTBI. BO-BTOPBIX, MOXKHO HCIIOJIL30BATH MOMEHT POXKJICHUs, ONPEICTEHHBIN U3
JIMHEIHOW aIlllPOKCUMAITNN HECKOJILKUX OJIMKAMIMX ToueK. B yKazanHoii padore MCI0/Ib30BAIICH
TOYKHU B TedeHue npumepHo 1 roja, okosio 10 Touek. /[yisi Bcex KOMIIOHEHTOB C yCKOpeHHeM 00a
9TU CIIOCODA JAJIN COIIACYIONINECS PE3YIbTATHI.

CrpaBe[yIMBOCTA PaJii CTOUT OTMETHTb, UTO JIMHEHHAsT alllPOKCUMAIUS 3aKOHA, JIBUKEHIUST
BOJIM3M SIIpa MOXKeT ObITH JlaJleKa OT PeaTbHOCTH BBU/LY TOTO, UTO B 9TOI 00/IACTH BCE €IE MOXKET
[POUCXOJIUTH YCKOPeHHe U KoJumuMalust [Hanpumep, 138, 139], mosromy K pesy/braram, Moy deH-
HBIM 3TUM CIIOCOOOM, CTOUT OTHOCUTHCS C OCTOPOYKHOCTBIO.

Ozxuaercst, 9TO MPOJIOJIZKEHNe TPACKTOPUH JIBUKEHNsT KOMIIOHEHTBI B TLJIOCKOCTU XY JTOJIK-
HO B IIpejiesiaX OMMuOOK Iepecedb BUINMOE HAYAIO CTPYU. DTO, OJIHAKO, HEe BCErja Tak, cM. Pucy-
Hok 2.12. B Takux ciydasx BBeIEHHDIN Bbiie (hOpMaIbHBIE MOMEHT POXKJIEHUs] KOMIIOHEHTHI He
nmeer usnueckoro cMmbicsia. B paborax mo kunemaruke rpymisl MOJAVE [21, 140, 136] rakue
KOMIIOHEHTBI cocTaBisger nopsaka 30% or obmero 4mciaa KOMIOHEHT. BmecTe ¢ KOMIIOHEHTaMHU,
JUIS KOTOPBIX ObLIO M3MEPEHO 3HAYUTE/IbHOE yCKopeHue — 35%, 3T0 MCK/IoYaeT U3 aHajIn3a MO-
MEHTBI pOKJIeHusi 0K0JI0 50% BeeX KOMIIOHEHT.

Yrobbl 060iiTH 910 Orpanundenue, B padbore [71| Mbl IPeIIOKUIN UCTIOIH30BATH B KAYECTBE
MOMEHTa POKJIEHNST KOMIIOHEHTHI MOMEHT, KOT/Ia PACCTOSHIE KOMIIOHEHTHI OT SIpa MUHUMAJILHO.
J17151 9TOTO B BBIpazKeHne paccTosHus OT aapa r(x, y) nojcrasisuiucs (1) u y(t) u3 ypasuemnns 2.6.
Takum 00pa3oM TOJIydaJaCTh 3aBUCUMOCTD 7 (1), MUHUMYM KOTODPOW ¥ HPUHUMAJICS 38 MOMEHT
POXKJIEHUS.

B pacemorpennsiit epuoj; aktusnoctu 3C 273 B ramma-auanas3one B CTPYKTYpPe CTPyH Ha
7 MM TOSBIJIOCH 6 HOBBIX KOMIIOHEHT. 3aBUCUMOCTH PaIUAJIbHOIO PACCTOAHUST OT BPEMEHW JIJIsi
Hux npejcrasiena na Pucynke 2.13, a Bce mapamerpnl npusejienbl B Tabmuie 2.3. 3uadqummoe
ycKopenue ObLI0 0OHAPYKEHO TOJILKO JIJist KOMIOHEHT ¢l u c2. [ 00enx KOMIIOHEHT YCKOPEeHUs
COBIAJIAIOT B IpejiesiaX OMmMO0K U cocTasaaioT fi ~ 0.20 % 0.05 mcex gayru rog 2. Bee ocranbHbie
KOMIIOHEHTBI JIBUTAJIUCH 06€3 3HAYUMOro ycKopenus. J[1g Bcex KOMIIOHEHT, KpoMe c1, TpaeKTopus
"X JIBUZKEHUs] B KAKOH-TO MOMEHT IPOXOJUJIa Yepe3 BUJIUMOe HadaJso cTpyu. T'paekTopus cl B
KapTUHHON IIJIOCKOCTU TipuBejieHa Ha Pucynke 2.12 B cpaBHeHUN ¢ KOMIIOHEHTOH c4. [lna Bcex

KOMIIOHEHT MbI OIIpEJIC/ININ MOMEHT IIPOXO2KJACHUA Y€pe3 BUIUMOE HadaJIO CTPYU. N3z-3a magoit
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Puc. 2.12: JIpmxenne komnonent ¢l (cieBa) u ¢ (cupasa) B KapTHHHON 10cKoCcTH. 1o ocsm
OTJIOXKEHBI TIPSIMOE BOCXOK leHne u ckyionerne ornocureibao PCJIB sapa. Toukamu ob6o3HadeHb!
M3MepEeHNs I0JIOJKEHNs KOMIIOHEHT, & IPAMBIME — UX TpaeKropun. s KommoneHTHI ¢l mpoBo-
JINJIACh AlIPOKCUMAIsA TOJIbKO 10 OKalmmx K Havaly KOOpJAMHAT u3MepeHuil. Pasmepst aapa
IPHUHATH PaBHBIMU MeguaHHOMY 3HadeHmio (.035 Mcex ayru u OOO3HAYEHBI CEPBIM KPYZKKOM.
OmmbKa orpejiesieHns MOJI0KEHNs KOMIIOHEHTBI B MOMEHT HauMEHBIIEero yIaJeHus OT sjpa Oblia

pacdauTana u3 ommOOK KoM MUITMEHTOB MOJTOHKN, 0003HaUeHA OCIBIM KPYZKKOM.

CKOPOCTH KOMIIOHEHTBI €6 MOMEHT €€ POKJIEHUS OIpeeisgeTcs ¢ OOIBITUMU OMTUOKAME, TOITOMY
B JlaJIbHEHIIIeM aHaJIu3€e Mbl 9TY KOMIIOHEHTY He HCIIOJIL30BaJIU.

Tax kax B cTpykType BbiOpoca 3C 273 Ha JyinHE BOJHBI 7 MM IPUCYTCTBYIOT 3 CTAIlMOHAP-
HbIE JIETAJIU, KOTOPbIE MOI'YT OBITh PEAJILHBIMUA (DU3NYECKUMU CTPYKTYPaMU, HAIIPUMED, CTOSTINMEI
yJIapPHBIMU BOJTHAMM, MbI [IOCTAPAINCH UJICHTUMDUIMPOBATH TPOXOXKJIEHNE JIBUKYIIUXC KOMIIO-
HEHT Yepe3 CTallMOHAPHDbIE CO BCIIBIIIKAMU B raMMa-uanasone. [ljis 9Toro anajimsa Mbl BbIOpa/In
TOJIKO KOMIIOHEHTBI ¢3—CH, T.K. IMEHHO OHU HAXOJMJIMCH B 0obJjiacTh BOJIM3M BUJIUMOIO Hada/Ia
CTPY# BO BpeMs aKTUBHOCTHU B TaMMa-juanasone. Bcero i TPEX JBUKYIIUXCA U TPEX CTAIUO-
HAPHBIX KOMIIOHEHT ObLIO Ipoanaju3upoBano 9 codwrtuit, cm. Pucynok 2.14. [Tockobky KoMmIio-
HEHTBbl ¢3—cH JBUTaJINCh PAaBHOMEPHO, MOMEHTBI IIPOXOXKJICHUA UX 4Yepe3 CTalllOHapHbIE JIeTaJIl
XOPOIIIO OIPEJIC/IAIOTC U3 HalICHHOrO 3aKoHa ux JjiBuzkenus. Kak Bujano n3 Pucynka 2.14, nu-
KaKOW CBA3M MEYKJIy TTPOXOXKJIECHNAMHI Yepe3 CTallmOHAPHBIE KOMIIOHEHTHI W TaMMa-BCIIBITITKAMU He
pocjeKuBaeTcd. EanHcTBeHHoe HCKIIIOYeHne — IPOXOoXKIeHne ¢d 1uepes gapo cosnagaet ¢ C.

Ecin yke npe/inosiozKuTh, 4To BCE raMMa-u3JIydenne oopasyercs BOJIM3U EHTPAILHON Y€PHOI

JIBIPBI U 9TO CKOPOCTH KOMIIOHEHT ¢3—cH BCE BpeMs ObLIa IMOCTOSHHOM, TOT/IA, pellias ypaBHEeHUe
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Puc. 2.13: Paccrosinue ot PCIDB siipa i miectut KOMIOHEHT ¢1-c6, TOSBUBIIUXCS B CTPYKTYPe
CTPYHU Ha JIJTMHE BOJIHBI 7 MM B TIEpPHUO/T BbICOKOI ramMma-akTuBHocTu B 2008-2011 royax. Takxke B
HIKHEH JacTn rpaduKa moKa3aHbl ABe crarnmonapHbie KomroneHTsl 511 and ST2. o ocn abermec
orozkeno pemst (MJD), o ocu opjuaaT — paccrosinue J10 BUAMMOrO sijipa (Mcek Jayru). Pesyibrart

JccepranTa u3 paborst |71].
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Puc. 2.14: MoMeHTBI MPOXOXKJIECHUS JIBUKYIIUXCS KOMIIOHEHT c3—cH Ha JJINHE BOJIHBL 7 MM de-
pe3 cramponapubie KomrnonenTol: PCJ/IB sipo (Bropas ceepxy manesb), ST1 (Tperbs cBepxy),
ST2 (amxknss). Ha Bepxueii maHe/n mokazaHO U3MEHEHUE TIOTHOCTH TIOTOKA s/Ipa Ha JIJIUHE BOJI-
bl 7 MM. Jlpamazon 3HavYeHUit MOMEHTOB IPOXOXKICHUS JIJIsl KayK/I0M KOMIIOHEHTDLI TOJIyUYeH W3
PEe3y/ILTATOB JIMHEHHOM IMOJNOHKN KMHEMAaTUKU KOMIIOHEHTHI M [IOKa3aH B BUJI€ TOPU30HTAILHO-
ro orpeska. CILIONIHON JuHUEH oKa3aHa KpuBas OJiecka B ramMa-anarazone. [lo ocu abenmee —
spems (MJD), mo ocu opimnar: Ha BepxHeMm rpaduke — MIOTHOCTh TOTOKa (f1H), Ha OCTAIbHBIX
— doronnmlii norok B auanazone 100 MaB-300 I'sB (107% ecm~2c™1). Pesyabrar auccepranra us

paborsl |71].
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Kowmmionenta | MoMmeHT poxKjienus CropocTh Yckopenue max(7},)
(MJD) (mcek jryruron!) | (mcek jryru rog?) (K)
cl 54838 + 19 1.17£0.02 0.26 4+ 0.04 2.2e+11
c2 54885 + 43 0.96 + 0.02 0.17 4+ 0.05 2.1e+11
cd 55112 + 17 0.83 £+ 0.02 — 4.5e+11
c4 55189 + 14 0.81 £ 0.02 — 1.1e+12
cd 55136 + 36 0.53 +0.03 - 4.6e+10
cb 04823 £+ 381 0.20 + 0.07 - 4.1e+10

Tabmuna 2.3: Ilapamerpbl HOBBIX KOMIOHEHT. /J[jisi kommonenT ¢l u c¢2 ObLUIO 0OHAPYZKEHO
3HAYUMOE YCKOPEHHUE, MMO3TOMY CKOPOCTH IMPUMEJIEHA HAa MOMEHT tniq, cM. ¢opmyny 2.6. Cko-
POCTH JIJIA 9TUX KOMIIOHEHT, IepecuuTaHHas Ha MOMEHT IePBOrO TOdABJIEHUS WX B CTPYKTYPe

crpyu (nocsie npoxoxjienust yepes ST2) pasna coorsercrsenno 0.85 4+ 0.02 mcek gyruron ! u

1

0.73 £ 0.04 mcek gyrurox . max(7},) — MAKCHMaJIbHOE 3HAUEHUE sIPKOCTHO TeMIIepaTyphl KOM-

IIOHEHTHI B CUCTEMEe OTCUYETa MCTOIHUKA.

2.9 ornocnTesIbHO 3a7€PKKN Aty pp_~, MOXKHO CBA3aTh KOMIOHEHTBHI ¢ TaMMa-BeHbIKaMu. JIs
U3MEPEHHOI'0 PACCTOAHUS MEXKJY O0JIACTBHIO T'€HEPAIMU IaMMa-U3JIyIeHUs U BUJIUMBIM HAYAJIOM
CTpyH Ha JyiHe BOJHBI 7 MM Ar = 2 — 7 K U yIia HAKJIOHA CTPYHU K Jiydy 3penus (0 = 6°) ¢l u
c2 MOTYT OBITH OTOXKJIECTBJICHEI C Y., ¢4 — jymbo ¢ A, mbo ¢ B, ¢d — ¢ Z,, a c¢3 ocraérca 6e3
OTOXKIecTBIeHUA. MOMEHTBI ITPOXOXK/ICHNsT KOMIIOHEHT Y€pe3 BUJIMMOE HAYAJIO CTPYHU CBA3BIBAIOT
cl u ¢2 c¢ paguoBcblkoit Y7, a ¢/ — ¢ B;. Takum obpa3om, B HPE/IIOJIOKEHUN [TOCTOSTHHOM
CKOPOCTU KOMIIOHEHTBI €4 €€ MOYKHO OJIHO3HAYHO CBA3aTh W C CAMOU MOIIHOI IaMMa-BCIIBIIIKOIT,
U C CaAMOil MOIIHOW BCIIBIIIKON B sjpe Ha JIIMHE BOJIHBI 7 MM. KomIoHeHTa ¢4 TOSBHUJIACH B
CTPYKTYPE CTPYH y2Ke TOCJIe HAIUX MHOTOYACTOTHBIX HAO/IIOACHUI, TTO9TOMY MbI MOYXKEM OIICHUTH
e€ mapaMeTpbl TOJILKO 10 HAOJ/IIOEHUsIM Ha JijIMHe BOJIHBL 7 MM, cM. Tabjuiy 2.3. CkopocTb ¢4
sieyisiercst tunmanoit g 3C 273 u cornacyercst ¢ npeaburynMu u3mepenusivu (20, 125, 21].
Omaxo, eé MakcuMasIbHas IIOTHOCTE MOToKa S = 6.4 SIi n aproctHas Temmepatypa 1i, ~ 102 K

— HaMOOJIBIIINE CPEJIM BCEX KOMIOHEHT, nodBuiiuxcd B repuoji ¢ 2008 mo 2011 ropr.

2.5 CxkopocThb BelllecTBa CTPyu

B nagasie Boibpoca 3C 273 ma jyinne BOJIHBI 7 MM ObLIn OOHAPYKEHBI 2 CTOSUME KOMIIO-
uwentel ST1, ST2 (cm. manp. Pucynok 2.1), pacrnosioxkennbie Ha cpejaem paccrosiauu 0.13 u 0.30
MCEK JIYTH OT dJipa, COOTBeTCTBeHHO. [Ipu anaim3e KpuBbIX 6JieCKa TUX KOMIIOHEHT BBISCHUJIOCD,

qTo y Kaxkaoi 3 aux 6nu10 B 2008-2009 romax mo 2 Bembimku, cM. Pucynok 2.5. [Ipuuém nuku
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Puc. 2.15: Kpussie 6Jiecka sijipa u crarmonapabix kKommonent ST1 u ST2 (em. manp. Pucynok 2.1).
JIuHuSIMI 1IOKa3aHbl PE3Y/IbTATHI MOJAIOHKNA KPUBBIX OJIeCKa d/pa U CTAIMOHAPHOW KOMIIOHEHTHI
ST1 sxcroneHma bHBIME 3akoHaMu, cM. Popmyry 3.3. BeprukaabHas depra MOKA3bIBAET OXKMU-
JTaeMblii MOMEHT MaKCHMyMa BCIBIINKA B KOMIOHeHTe 512, ecin oHa Oblia OBl BbI3BAHA BO3MY-
IEHUEM, JIBUTAIONIUMCs ¢ BUJUMOM CKOPOCTBIO B KAPTUHHOM IJI0CKOCTH fi4 = 0.81 £ 0.02 mcek B

IOJI.

BCITBIIIIEK HACTYIIAIOT TOCIeA0BaTe/bHO B siape—ST1—ST2, poBHO B TOM MOC/I€0BATETBHOCTH,
B KOTOPOI 9TH KOMIIOHEHTBI PACIIOJIOXKEHDBI B ¢Tpye. MOXKHO HPEIOI0KUTE, UYTO MOC/ICI0BATE b
HbIE BCIIBIIKN BbI3BAHBI OJIHUM BO3MYIIEHUEM, JIBUTAIONIMMCS BHU3 110 cTpye. Kak ObL1o ckazaHo
B Pasnene 2.4, co Benbimikoit By (em. PucyHok 2.5) B sipe MOXKHO CBsI3aTh IPOXOXKJICHUE KOM-
nonenThl ¢/ (eM. Pucynok 2.14), cKopocTh KOTODOIi, U3MepeHHas HUKE 110 CTPYye, HOCTOSIHHA W
paBua .4 = 0.81 £ 0.02 mcex B roj, cm. Tabsmiy 2.3. Eciin ckopocTh BO3MYIIEHUS BCE BpeMst
ObL/Ia MTOCTOSTHHOMN, TO OXKUAEMbIi MK BCILIIIKU B CTAIIMOHAPHOM KOoMIoHeHTe ST2 j10/17KeH ObLI
Ob1 mrpounsoiiTu npumepno B MJD = 55345, 3nauuTesibHO MO32Ke, YeM HabJII0/IaI0Ch, ¢M. Pucy-
HOK 2.15.

MpbI o1eHI/I CKOPOCTD BO3MYIICHUS JIBUKYIIENHCT HEOTHOPOHOCTHU 10 TTUKAM BCIIBIIIEK U U3~
MEPEHHOMY II0JIOZKEHUIO CTAITMOHAPHBIX KOMIIOHEHT BO BPEMs CAMOI MOIIHON BCIBIINIKU B7 B spe
HA JIJIMHE BOJIHBI 7 MM U IIOCJIELYIONIUX BCIbIeK B Kommonentax S7T1 u ST2. Mbl npeiiosaraliu,

9TO MOMEHT IIPOXOXKJ/ICHN A BOSMYIIECHU A 9€PE3 CTAllTUOHAPHYIO JIeTaJ/Ib COBIIa/JIa€T C IIMKOM COOTBET-
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CTBYIOIIEN BCOBIIKA. [[7151 TOUHOTO OIpejieIeHnsl MOMEHTa ITNKa BCIIBIIITKI MbI alllTPOKCIMUIPOBAJIN
e¢ 9KCIOHeHIINAJIbHBIM 3aKOHOM, cM. Popmysty 3.3. 11 Bpema napacranus IJIOTHOCTH II0TOKa Ty, U
BpeMd CllaJlaHud 7| 10JIaraich He3aBUCUMBbIMU IepeMeHHbIMu. Jljig d/1pa u cranmonapHoil KoM-
nonerTol 5711 3TOT 1OAX0/ IpeKpacHo cpaboTtast. OHaKo, U3-3a Xy/IIIel CKBaKHOCTH N3MEPEHuit
JII KpUBOii Os1ecka KOMIOHEHTDI ST2 HaM IPUILIOCH UCIIOIB30BATD JIPYTOil MOIX0/I. 38 MOMEHT
uKa OBLIO IIPUHATO CPE/IHee 3HAUEHUE MEXK/Iy JIByMs TOYKAMU ¢ MAKCUMAJILHON IIJIOTHOCTBIO 110-
toka (MJD = 55261 u M.JD = 55335 aneit), a onuOKa OblIa pacCInTaHa B IPE/IIOJIOKEHIN, ITO
HCTUHHBI MaKCUMYyM BCIIBIIIKY 110 BpeMeHn Tonajaer B uarepsas MJD = (55261, 55335) nweit ¢
BepoaTHocThio 95%. B mrore momenT mmka Benbimku ST2 onenen kaxk MJD = 55298 & 19 nneii.

Buaumasa cKOpocTb B KAPTHHHON IIOCKOCTH, IOCUYATAHHAS 110 MaKCHMyMaM BCIIBIIIEK, CO-
crapuiia (t = 1.21 £ 0.06 mcex B 1o, Bapp = 12.3 £ 0.6 ckopocteii csera. Taxkue BeamInHBI
CKOPOCTH BCTPEYAIOTCsT Yy HEKOTOPbIX KoMmmoneHT B 3C 273 [125, 21, 82|, ognako, 910 B mOJTOpA
pasa BBIIIe CKOPOCTH KOMIIOHEHTHI €4, aCCOIIMUPOBAHHON CO BCIBINIKONW B7, a TaKzKe CKOPOCTH JIIO-
60it Apyroit KOMIIOHEHTHI B MOMEHT €€ IE€PBOI0 IOSBJIEHUs B CTPYKType cTpyn, cM. Tabsuiy 2.3.
[IpetozKeHHBIH TI0/IX0/T K OIPEIEe/IEHUI0 CKOPOCTU JAaéT BaxKHyio undopmaruio. Bo-niepBoix, 310
aJIbTEPHATUBHBII CIIOCOO BBIYUC/IUTH CKOPOCTh MCTEYEHUs BEIeCTBa CTPYU. Bo-BTOPBIX, M3Mepe-
HUE CKOPOCTH KOMIIOHEHT B HENOCDPEJICTBEHHON OJIM30CTH K BUJIUMOMY Hadaldy CTPYU 3a9acTyIO
HEBO3MOYKHO U3-3a OOJIBIINX ONINOOK U3MEPEHUsi MOJIOXKEHUsT JIBYX OJIN3KO PACIOJIOZKEHHBIX KOM-
noHeHT. Kak BUJIHO, CKOPOCTb IOJIyHaeTCs BBIIIE U3MePAEMOil HEITOCPEICTBEHHO U3 KUHEMaTHKI
KOMIIOHEHTBI ¢4 HUXKE [0 TEUYEHUIO CTPYU. ITO MOKET ObITh 00DbACHEHO JTUOO MEHSIONIeHCs Teo-
MeTpHeil cTpyH, JnbO 3aMe/IJIEHNeM TedeHus, JUO0 CKOPOCTH JIBUKEHHS BEIIEeCTBA HE COOTBET-
CTBYeT CKOPOCTH JIBM2KEHHS KOMIIOHEHT. HecooTBeTcTBIE CKOPOCTH JIBUZKEHUS BENIECTBA CTPYH U
BUJIUMOI CKOPOCTHU JIBUKEHUSI KOMIIOHEHT B IPOTHAXKEHHON CTPYKType MOXKET IPUBOJUTH K CHU-
CTEMATHYIECKON HEJIOONEHKE BEJNINHBI PEJIITUBICTCKOIO YCHJIEHUS B CTPYAX KBazapos. C apyroit
CTOPOHBI, M3MePEeHHas 10 BCIBIIIKAM CKOPOCTH BEIIECTBA HE HACTOJIBKO BBICOKA, YTOOBI 0OBsIC-
HUTH SKCTPEMAJIbLHBIE IPKOCTHBIE TeMIlepaTyphl, obnapyxkenubie B sjpe 3C 273, cM. obcyxKaenme

B Pazgmesne 3.6.

2.6 Kunemaruka KJjacTepoB KOMIIOHEHT 1 cMellleHue BUIU-

MOI'O HaYaJia CTpyHu

Kak 6b110 ckazano pamee, B 1poriecce MoJeIMpoBaHus pacipe;ieienus narencusnoctu 3C 273
MbI CTPEMUJIUCH HAWIYYITUM 00pPa30M OIKCaTh CTPYKTYPY CTPYHU, HE OIPAHUYUBAs MCIIOJIH3YEMOE
KOJIMYECTBO KOMIIOHEHT. [Ipu TakoM 1ojxosie, MpakKTUIeCKu He OCTACTCA M30JIMPOBAHHDBIX KOMIIO-
HEHT, JIJIsi KOTOPBIX MOXKHO ObLIO Obl HE yYUTHIBATH BJIMSHUE COCEJHUX O0JacTeil cTpyu Ha X

I1apaMeTpPBhbI. M3-3a 3T0Or0 HEBO3MOXKHO uccisie10BaTb TOHKUE S(b(beKTbI 9BOJIIOIMHN KOMIIOHEHT, B
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JaCTHOCTU KNHEMATHKMN.
MokHO ucIoJib30BaTh ajabTePHATUBHBIN 110/1x0s1, ajaroputm WISE, ocnoBannbiit Ha pasdou-
ennn u3obpazkenusi crpyu Ha Beiipsiersl [141]. C moMormipio 9Toro Meroja MmoJydeHbl yKasaHus
Ha JIBM2KeHue o0J1acTu BOJIM3M Hadaja CTPYH, B TOM 9YHCJIE BBEpX 10 TedeHuio crpyu. Hecmorps
Ha TEPCIEKTUBHOCTb METOJA, €r0 TOYHOCTh OPraHuYeHa TeM, YTO aHaJU3 IIPOBOJIUTCI B 00JIaCTH
n3obpazkenus. Kpome Toro ajropurm MokeT UMeTh MpOOJIEMbI ¢ WICHTU(MUKAIIEH HaYaa CTPYU
BO BpEMs$I MOIIHBIX BCIIBIIIEK.
Oprako, B crpye 3C 273 Ha jyimHe BOJTHBI 7 MM MOXKHO BBIJEJINTH 10 KpaitHeir Mepe 2 obJra-
CTH, COCTOLAIINE N3 HECKOJIBKIX T'ayCCOBBIX KOMIIOHEHT, KOTOPbBIE YJaJ€Hbl OT JPYTUX KOMIIOHEHT
HACTOJILKO, 9TO BJIMSHUEM OKPYKAIOIuX obJjacTeil cTpyn MOKHO mHpeneOpedn. Hazoém Taxwue
BbIJIeJIEHHbIE 00JIACTH KJIACTepaMi U PACCMOTPUM HapaMeTpbl X JBUXKeHUs, Kak 1esaoro. Ha Pu-
cynkax 2.1-2.4 kjactepbl KOMIOHEHT OTMEYCHBI ITyHKTUPHBIMUA OKPY2KHOCTAME U 0003Ha4deHbl K 1
u K2. [Tomobubiit mojxo ObLT BliepBbIe HCMOJIB30BaH B Hareil pabore [71]. Beum pacemorpe-
HBI JIBe peasin3aruy MeTojia. B 1mepBoil NCIoIb30BAIOCH TTOJIOZKEHNE TEHTPOUIA BCEX KOMIIOHEHT,
BXOJIAIINX B KJIACTED, PACCUNTAHHOE 110 (DOPMY.IE:
L LEr o7
F= S (2.7

rjie F; — mIoTHOCTh TIOTOKA KOMITIOHEHTBI, BXOISINEH B COCTAB KJlacTepa, T; — PauyC-BEKTOP KOM-

OHEHTHI. BTopas peam3alius ocHOBaHA Ha JIBYMEPHON KPOCC-KOPPEIAIUN KAPT, OJYIEHHBIX B
pasubix nabsiojienusx. Kaprol 10/KHBI OBITH OJIMHAKOBOTO pa3Mepa U OBITb MOCTPOEHBI ¢ OJIH-
HAKOBBIM Pa3MepoOM IHUKCeJId W OJIMHAKOBOI marpaMMoii HanpasjeHHocTu. [pu aTom cmernenne

Me)KILy KjlacTepaM BbIpazKaeTCd KaK:
AR = Tcore2 — Tcorel — A7'12 (28)

TJI€ Teorel; Tcore2 — KOOPJMHATHI siipa Ha Kaprax, Arjs — CJIBUT MKy KapTaMu, IOy IeHHBIN C
MIOMOIIIHIO JIBYMEPHOI KPOCC-KOPPEJISIINAN.

[IpuHnunmaabHBIM OTJIMYHEM STHX PeaJM3alluil gBJIAETCA TO, YTO IepBasd UCIOJIb3yeT KOM-
MIOHEHTHI, TIOJIyYeHHbIE MOJIETMPOBAHIEM B UV-IJIOCKOCTH, & BTOPas UCIOJIb3yeT BOCCTAHOBJIEHHOE
nzobpaxkenue. [Ipu sTom jy1s ycnenraoir paboThl BTOPOil pean3aiun HeoOX0 MO, YTOOBI pa3Mep
MUAKCEJI KapT ObLT O9eHb MAJICHBKUM — OKOJIO 1 —2 MKCEK JIyT'H — UTO, YIUTBIBASA OOJIBIITNE YITIOBbIE
pasmepnl ctpyu 3C 273, IpUBOIUT K OOJILIITUM pa3MepaM KapT U, COOTBETCTBEHHO, CYIIECTBEHHOMY
yBeJInueHuio Bpemenu Boraucienuii. [losromy Mbr yoeamincey, 9ro oba MeToja JaioT COriacoBaH-
HbIEe PE3Y/IbTaThl, HO JJIs JAJbHENIIero aHan3a MoJb30BaIUCh PE3y/IbTATaMU, OJIYYEHHBIMU C
IIOMOIIIHIO TIEPBOTO.

B kaxjgom nabsojiennn Kjacrepbl coctosin u3 2-6 komrmonent. Oba Kjacrepa B MEPUO/T

MJD = 55000 — 55400 aBuraauch paBHOMEPHO C BUJMMBIMU CKOPOCTSAMHU B KAPTHUHHOM ILJIOCKO-



64

cru pxp = 0.92 £ 0.01 mcex nyru B rog u g = 0.89 £ 0.02 mMcex j1yru B rofi, COOTBETCTBEHHO.
3aBUCUMOCTb PACCTOAHUSA JI0 sijipa OT BpeMenu npusejiena na Pucynke 2.16. /s Toro, 4robbi
UCCJIe/IOBATDL TOHKHUE d(P(DEKTHI JIBUKEHUsS KJIACTEPOB, MbI BbIWIN U3 JIAHHBIX JIMHEHHBIA TPEH/I,
COOTBETCTBYIOITUI YIIOMSIHY TBHIM BbITe CKOPOCTSIM. OTKJIOHEHNUST TTOJIOXKEHNUST KJIACTEPOB OT JIMHEel-
HOT'O 3aKOHA MOKa3aHbl B HIKHElH dacTu Pucynka 2.16. Kpocc-Koppensnnonnblii anain3 mokasadi,
YTO OTKJIOHEHUs OT JIMHEHHOTO 3aKOHA BeJIyT ceOsl COrVIaCOBAHHO JIJIs 0OOUX KJIACTEPOB, C BEPOSIT-
HOCTBIO cirydaiinoro cosnajienus p = 0.008, m ux MUHUMYMBI COBIAJIAIOT 110 BpeMenu. lIpu sTom
KJIACTEPhI PACIIOJIOKEHBI HA YTJIOBOM PACCTOSTHUU 2 MCEK JIyTH JPYT OT JAPYyra. ITO COOTBETCTBY-
er JIMHeHHOMY DPACCTOSIHUIO BJIOJIb CTpyH mopsiika 50 nk (¢ y4éroB yria HakoHa 6 = 6° jmkera
K JIY4y 3pEeHHus ), YTO, B CHJIY COOOParKeHUil MPUIUHHOCTHU, UCKJIOYAET BO3MOYKHOCTH TOIO, UTO
KJIACTEPbI MOT'YT OBITH CBA3AHBI JAPYT C APYTOM. DTO IPUBOJIUT K BBIBOJLY, UTO IIPUIUHON KOOD/IH-
HUPOBAHHOTO JIBUZKEHNUsT KJIACTEPOB SIBJISIETCS, HA CaMOM Jiesie, aBuzkeHne Touku orcuéra — PC/IB
A/Ipa.

Orpejiesierrie OMMOOK MOJIOXKEHUs TIEHTPOUJIOB KJIACTEPOB SBJIAETCS HEIPOCTON 3aJiadeil.
OueBuiHO, JjIs KJIACTEPOB HEJIL3sI MCIIOJIb30BATH METOJIbI, MPEHA3HAYEHHDbIE JIJIs U30JIMPOBAH-
HBIX KOMITIOHEHT. BecTo 3Toro Mbl OleHuBa/M CTaHIaPTHOE OTKJIOHEHHE U3 TaPaMETPOB OJTNOHKI
JIMHEITHOTO 3aKOHA JIBUKEHUs. DTU OMMOKN MOTYT OBITH HECKOJIBKO 3aBBIIIEHBI, TOCKOIBKY OTKJIO-
HEHUS OT JIMHEIHOro 3aKOHa, KAK MbI BbIICHUJIN, HOCAT He CIydaiiublii xapakrep. Mbr obnapyxuim
MOHOTOHHOE CMeEIIEHHUE sI/Ipa BHU3 110 T€UEHUIO CTPYU. 3a 5 MECSIEB /PO CMECTUIOCH Ha yTJIOBOE
paccrosane (.17 mMcek jiyru, 910 coOoTBeTCTBYeT 4.4 K B/I0JIb CTPYHU IIPU YIJIE HAKJIOHA JIZKeTa K
Jyqy 3penus 6 = 6°.

[Ipenosioxkenns 0 TOM, YTO BUJIMMOE HAYAJIO CTPYU MOXKET CMEIATHCA CO BPEMEHEM BbICKa-
3piBaJCh 1 panee 134, 21, 142|. Hegasuue ucciejoBanusi acTpoMeTpudeckumMu Merogamu |143]
rnmokaszaJji, 91o sapo Mrk 421 3HaUMMO cMeraeTcs Iocje MOIIHON PEHTIeHOBCKOM BCIBIIIKMA. Y
9TOro apdekra MOKET OBITH 2 NPUIUHBI. BO-TIEPBBIX, €CIU TOJIOKEHUS d/Ipa CTPOro (hUKCUPO-
BaHO, TO IPOJIETAIONIAs UePe3 Hero KOMIIOHEHTA OyJIeT CMEIaTh HEHTP TAXKECTU U300pazkKeHus B
CBOIO CTOPOHY, ITOKa HE CTAHET PA3PENIEHHON. DT0 nHCTPpyMenTaabublil 3 dekT. Bo-Brophix, eciin
rmapaMeTphbl BEMEeCTBA CTPYH MEHSIOTCA CO BPEMEHEM, sJIpO JI0KHO CMeINaThCd BBEPX W BHU3 110
crpye. DTO crpaBe/JInBo JIJIsl HHTEPIIPETAINI S/Ipa 1 KakK noBepxHoctu 7 = 1 [33], u Kak crosiueii
yJlapHOit BosiHbI [122].

Mpg1 ipoBesin KpocCc—KOPPEJISINIO IJIOTHOCTH IMOTOKA f/Ipa U OTKJIOHEHHI OT JIMHEWHOTO 3a-
KOHa JjIs 0bomx KjacTepoB. OKa3ajoch, 9TO IJIOTHOCTH TOTOKA sijipa BO BPeMs BCIBIMNKHA By
AHTUKOPPEIUPYET C TMOJIOKEHUEM sIpa: 9eM BBINIe IIJIOTHOCTh MOTOKA s7ipa, TeM HUXKe IO Tede-
HUIO CTPyU OHO HaxoguTcs, cM. Pucynok 2.16. Ilpu sTom kosdpdurment koopessmun r = —0.57, a
BEPOATHOCTD CIydaitHoro cosnajenus p = 1073 mia knacrepa K1 ur = —0.51, p =4 x 1073 aua

K2. YTobbl TpoBEPUTH, 9TO CMEIICHHUE S/pa CBA3aHO UMEHHO CO BCIBIIIKOM, MbI JIOTIOJIHUTETHHO
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Puc. 2.16: Bepxuss nanesib: kuoemaTuka kijactepoB K1 u K2. Jlunugmu noka3aHbl JIMHEHHBIE
3aKOHBI JIBUKeHUsT KiracTepoB. [lo ocu abenuce — pems (MJD), no ocu opauaar — paccrosiaue ot
BUMMOTO sijipa (Mcek jryru). HuKasis nmanesib: OTKJIOHEHHsT MOJI0KeHus KiiactepoB K1 (KpyKKn)
u K2 (TpeyroJbHUKN) OT JIMHEHOTO 3aKOHA, a TaKKe IJIOTHOCTH MOTOKA si/Ipa Ha JIJTMHE BOJIHBL 7
MM (kpacrast qmnnsg). [o ocn aberuee — Bpems (MJD), o ocn opamnat: creBa — OTKJIOHEHHE OT
JIMHEITHOTO 3aKOHA (MCEK JIyTH), ClipaBa — IJIOTHOCTh HOTOKa BuiuMoro sijpa (fu). Orpurnaress-
Hble 3HAYEHUS OTKJIOHEHUI COOTBETCTBYIOT CUTYAIUH, KOIJIa s/IpO ObLIO OJInKe K KJjIacTepaM, deM
OKIJIAJIOCh TIPU JIMHEHOM 3aKOHe JIBUKEHHd, MOJIOYKUTEIbHbIe — JaJblile. THunmaHOoe 3HaYeHMe

omuOKM Ha ypoBHE 10 MIPUBEICHO B JIEBOI YaCTU PUCYHKA.
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Knacrep Bo Bpewms Berbimkn — Bre BCIbIIIKN Bce nannbie
r p r D r D
K1 —-0.9 2% 107* —0.12 0.36 —0.57 1073
K2 —0.93 107° —0.13 031 —0.51 4x1073

Tabmuna 2.4: Kosddurnuent koppednun 7 U BEPOATHOCTb CJIYUIANHOIO COBHAJIEHUS P JIJIsd KJia-
crepoB K1 u K2 nis nepuoja Benbimku By 8 PC/IB sipe; Bo Bpemst BHe BCIIBIIIKH; JIJIsT BCETO

paccMaTpUBaeMOro Mepuojia.

[IPOBEJIN aHAJIN3 KPOCC-KOPPEJISINN BKIIOUYas TOJHKO M3MEpeHus BO BpeMst Benbiniku By (MJD
55059-55361), a Takzke oT/ebHO 1 u3Mepenuii Bie Benpimku (MJD 55003-55038, 55409-55763).
st 0bomx KJtacTepoB, BHE BCIBIIKA KOPPEJISIINsT CTAHOBATCST HE3HATUMOI, 8 BO BPeMsl BCIIBIIIKHA,
HA000pOT, KOI(PMDUIIMEHT KOPPEIAIUN BO3pacTacT. Pe3yabTaTbl KPOoCC-KOPPEIAIME TPUBEJIEHBI B
Tabume 2.4.

Caaspb cmemenns PCIB siipa Bo BpeMsi BCIIBIINKE MOXKET OBITH 00bsiCHEHA CJIELYIONINM 00-
pasom. Bo Bpemst BCHBIIIKK B 00J1aCTH Hada 8 PEIITUBUCTCKON CTPYM yBEINYUNBAIOTCS 3HATCHUS
MArHUHTOI'O IOJI U /WU ILJIOTHOCTH YACTHII, UTO PUBOJUT K POCTY HEINPO3PAUHOCTH B 3TOM 00-
sgactu. [losromy moBepxHOCTh 7 = 1 cMeIaeTcd B CTOPOHY MEHBINX 3HAYECHUN MarHUTHOTO ITOJIsT
U IJIOTHOCTU YaCTHUIL — BHU3 110 CTPYeE, JAJbIIe 0T €€ HCTHHHOrO Hadaja. Kormga ke Bo3MyIleHue,
BBI3BABIIEE BCIIBIIIKY, TPOXO/HUT, TIOBEPXHOCTH T = 1 BO3BpAIAsAeTCs B MIPEKHEe MoJIOXKeHne. Jdh-
ekt cMmerrennst Spa BO BpeMs BCIIBIIIEK COBMECTHO ¢ 3hdeKTOM ¢BHra sijipa ¢ 9acTtoroii [33]
JIOJIZKHBI OBITH YUYTEHBI IIPU CJAUYEHUN CHCTEM KOODJMHAT, IIOCTPOEHHBIX B PA3HBIX JIUHAIIA30HAX,
narnpumep o PCJIIB u Gaia|l144].

2.7 Jlokanmuzammga obJjiacTu raMma-mnu3Jy YeHnst

obs

7 mm-—~> W3MEPEHHas 110 KPUBBIM OJleCKa, MOXKET ObITh 00bsiCHEHA JIBYMS CIOCO-

BaiepKKa t
6&MI/I. B KadecTBe IIpuMepa pacCMOTPHUM O,[LHy BCHBH_HKy B I'aMMa-/JIalla30HC 1 O,[LHy BCHBH_HKy
B PaJMOIUAIa30He, KOTOPHIE Mbl CYUTAEM CBS3aHHBIMU JAPYL C JIPYyroM. Bo-IEpBBLIX, IyCTh 06e
BCIIBIIIKY CBSI3aHbI C OJHMM M TEM K€ BO3MYIIEHHEM, IMOFBUBIINMCSA BOJIM3U HMCTOKOB JIKETa U
PaCIIpOCTPaHAIOIIMMCA BHU3 110 TCYECHUIO, N MMCIOIIUM 3HaYCHHA IIJIOTHOCTU BBICOKOIHECPIMYIHBIX
JaCTHUIL NJIN HaHpH}KéHHOCTI/I MaT'HUTHOTI'O ITOJIA 6éﬂleHe7 qeM y Opr)KaIOH.[eFO BeIreCTBa CprI/I.
FamMma-doTonbl, 06pazsoBaHHbIe B IIPOIECCE 0OPATHOIO KOMIITOHOBCKOI'O PACCEHUS, CPasy MOKMIa-
10T 9Ty 00JIACTH U HAIIPABJISIOTCA K JierekTopy Teseckora Fermi/LAT, koroperit Oyuer moctpoen

npuMepHo 4epe3 2 mmumap/a jer. OHako, CHHXPOTPOHHOE M3/IyYeHUEe B PAJINOINAIIA30HE HC-

IIBITBIBAET CaMOIIOIVIOHNIEHUE 0 TEX 10D, IIOKa BOSMYUICHUE HE JJOCTUTI'HET 00J1aCTH € OIITUYICCKOI
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TOJIIOMN JI/1d pajinons/iydenus 7 ~ 1. Bo-BTOPBIX, IIyCTb 00€ BCHBIITKI HAYMHAIOTCA OTHOBPEMEHHO
B OJIHOI 00JIACTHU, HAIIPUMEDP B BUJIMMOM sJIpe Ha JIinHe BOJIHBL 7 MM. O0/1acTh TaMMa-u3/1y YeHUsT
JIOJIZKHA OBITH CYIILYCTBEHHO MEHBIIE Pa3MEPOB sijipa Ha 7 MM, UCXOJd U3 MAJIOrO XapaKTepPHOTO
BPEMEHU TIEPEMEHHOCTU TaMMa-U3JIydeHus MOPsA/IKa CYyTOK. Kc/im cauTaTh, 4TO MUK BCIIBIINKHA B
BH/IUMOM $IJIp€ TTPOUCXOJUT B TOT MOMEHT, KOTJIa M3/IydaeT BCE sAJIPO NEJTUKOM, TO 3alla3/bIBaHue
KA PAIUOBCIBIIIKNA €CTECTBEHHO 00bsICHIETCsT OOJIBIINMEI pa3MepaMi BHIUMOTO spa, MOPSAIKa,
0.1 nx ma jymHe BOJIHBLI 7 MM s 3C 273.

B mepBoMm crienapuu JIerko IMOCYUTATH PACCTOSHUE BJOJIbL CTPYU MEXKJy O0JIACThIO TaMMa-

M3JIyIeHNs U BUJMMBIM SIIPOM Ha JJIHHE BOJHBI 7 MM [69):

0T BeAtePs o CAEOPS
- B 7 mm—y _ B pp 7 r'nm—'y (29)
1+ 2 (14 z)siné

OcHOBHasI HEOLPEJEACHHOCTh B 3HadYeHHH Ar BO3HUKACT U3-3a CJIa00 OMPAaHUYEHHOIO YI-
Jla HAKJIOHA BBIOpoca K Jiydy 3penus 0. OnyOauMKoBaHHBIC Pe3yJIbTAaThl BKIIOUYAIOT 3HAYCHUS OT
Ovar = 1071 [145] 110 Oyor = 3°3 [88|, u3MepeHHbIe 110 IEPEMEHHOCTH TOJHON MJIOTHOCTH IIOTOKA,
a takxke Oyrpr = 6.1 + 078 [20] u Oy = 9°8 £ 271 [125], usmepeHHbIE 110 OTAEIBLHBIM KOMIIO-
nentaM B PCJIB nabmonennsx. Vmest n3mepenne BUAUMON CKOPOCTH ABUZKEHUSA (Jupp = 12.3¢ 13
IEPEMEHHOCTH M3JIy9eHHs $JIpa ¥ CTAIMOHAPHBIX KOMIIOHEHT, MOKHO IIOJIy9HTh OrpaHMdeHue Ha,
)) =93, aro, B

CBOIO OY€pe/ib, AT HUKHUIT ipejiest Ha Ary;, = 6.5 nk. Eciu ke paccMaTpuBaTh CKOPOCTH CTPYH,

MAaKCHMAJIBHBIN YT0JI HAKJIOHA CTPYH K JIYIY 3PCHHS Oyax = arcsin(2Fapp/(1+ gpp
U3MEPEHHYIO 10 KHHEMATHKE KOMIIOHEHTBI ¢4, Bapp = 8.4 €, TO MaKCUMAaJIBHBII yToJl K JIydy 3pe-
HUsE Opax = 1376 u MurIMasbHOE paccrostane Arp, = 3.0 nk. B mameit pabore [71] mbl npussm
snaverne f = 6° u3 crarbu [20], MOCKOIBKY 9TO M3MepeHne ObLIO MPOBEIEHO C HCIOJIb30BAHM-
eM oTJie/IbHBIX KoMioHeHT metojgamu PCIDB wa Toit xe jjuuae Bosnbl 7TvM. [losimomy nuanazony
3HaYEeHU f COOTBETCTBYIOT OIEHKM paccrosuus Ar = 4 — 12 1K, a IPUHATOMY HAMU 3HAYEHUIO
0 = 6° coorBercTByeT Ar = 6.5 K. 9TO 3HAYUCHUE MBI U CINTAECM OIECHKON paccTognus o 0bJ1a-
CTU TEHEPAINH TaMMa-M3/IyIeHus /10 BIIMMOrO Hadaa CTPYHW Ha JTUHE BOJIHBI 7 MM. [loCKOIBKY
raMMa-BCIIBIIKa 3., CIyIuIach paHbllle, YeM BCIBINIKa B7 B g1pe Ha 7 MM, TO 00/1acTh TeHepaIun
raMMa-BCIBIIKN B, JOJZKHa JIeXKaTh BBIIIE 110 TEYEHHIO CTPYH, OJnzKe K IeHTPasIbHOM 4EépHOI
JIBIpe.

Mpr TakzKe mCCIeI0BAIN aJlbTepPHATUBHBIN BapuaHT OObSICHEHUs 3aJeP:KKNA MEXKy raMMa-
u pajuousirydenueM. s Toro, 9ToObl IPOBEPUTH STy BO3MOXKHOCTH JJIst BCIblek B, u By (c.
Pucynok 2.5), Mbl cpaBHI/IN XapaKTEPHOE BpeMsi HapacTaHus [JIOTHOCTH OTOKA s/Ipa Ha 7 MM CO
BPEMEHEM pacCIPOCTpaHeHnWsl cBeTa 1o Bcemy mnonepednnky crpyun. PCJIIB sapo nHa miamae BOJIHBI
7 MM BO BPEMsl BCIIBIIIKH 37 TIOYTH BO BCeX HAO/IOACHUAX OBLIO HEPA3PEIIEHO, ITO9TOMY OICHKY
ero pasmepa Mbl TIOJIyIUId, BbIUUCIsta npejest no paspertennto [90]. Cpejnee 3uadenue mosHoit

IIUPUHBI Ha 1T0JI0BUHE MakcuMmyMma Jijisd Kpyryioro PCJIB sijipa ¢ rayccoBbIM paciipe/iesieHiueM WH-
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rercuroct a S 0.035 £ 0.005 mcek gayru. Ecmm sgapo mpeacrasiser coboit He rayccuany, a,
HAIPUMED, PABHOMEPHBIH ONTHIECKU-TOJICTHIN JTUCK, TO ero pasmepsl OyayT 1.6a < 0.056 mcek.
DTOT pa3zMep Mbl U HUCIOJb30BAJM JIJIsd JAJLHEHIIINX OIEHOK. 3aJeprKKa MeXKJIy MaKCUMyMaMu
BCIIBIIIEK 3a CYET PA3HOrO pa3Mepa M3JIydalonux o01acTeil MoKeT ObITh BBIMHC/ICHA 110 (hOPMYJIe
Atops < 208 671 nmeit, e 6 — dbakrop jonmieposckoro yeustenust. s 6 = 4 — 9 [145, 20, 125]
nostydaerca Atops < 52-23 jmeit, a g 0 = Dy = 17 [88] — Atgps < 12 ameii. Ijist 6 = 6,
HPUHATOIO B JgaHHOil pabore, Aty < 34 aHeii.

Jl st HaxoXK1eHnsT XapaKTePHBIX BPEMEH HapacTaHUs ¥ crajganus maorHoctn motoka PCJ/IB
siipa, Ha 7 MM MBI AIIIPOKCUMUPOBAJIN BCIBIIKY B7 9KCIOHEHIMATLHBIM 3akKoHOM (cM. Pucy-
HOK 2.15) comtacuo @opmyse 3.3, ocraBiistsd T U 7, He3aBUCHUMBbIME. i1 Beoblmku By xapakx-
TepHbIC BPEMEHA HOJIy4MINCh T4 = 82 nuda u 7) = 94 auda. 113 cpaBHeHns tux BeauauH ¢ Afgps
BHJIHO, YTO HU IIPU OJIHOM M3 IPUBEJICHHBIX BhIIe (phakTopoB Jlomiiepa 3a/iepKKa MEXK Ty raMMa-
U paJInO-BCIBIIIKAME HE MOXKET OBITH O0bACHEHA MCKJ/IIOYUTEILHO PA3HBIMU padMepaMu U3JIyda-
oux objacreil B 9tux juanasonax. [losTomy obsacTb reHeparuu raMma-u3JjIydeHus JIOJIKHA
pacriojiaraTbcs Bbile 1o tedenuio crpyu, dem PCJIB sapo na jymmne BOHBL 7 MM.

Uccnenoanne Benbimek 3C 273 B raMMa-ualas3oHe ¢ HAWTYIIINM BPEeMeHHBIM pa3penieHu-
eM mopsizika 6 gacos [27, 127| nokaswBaIOT, 9TO XapaKTepHOE BpPEMsl YJIBOEHHE MMOTOKA B TaMMa
JIMaria3oHe COCTaBJIFAET OKOJIO 1 JTHS, YTO HAKJIA/IbIBAET CephE3HbIEe OrpaHUYEHUs] Ha PasMephbl U3-
Jgyqatorieit obsactu. Ecim obsiacth raMma-usirydeHus 3aHUMAET BECh IMOIEPEYHUK KOHMYECKON
CTPYH, TO OT OCHOBAHHUS JIZKeTa, OHa, JOJIZKHA OBITH yaajena mpuMepHo Ha 1073 1k,

CronuT OTMETHTH, IYTO BO BPeMsI BCIBIIMNKA B jipe By Ha JIJIMHE BOJHBI 7 MM CAMO SIJTPO JIBUTA-
JIOCh BHU3 TI0 TeueHuio crpyu, cM. Pazmen 2.6. Tak kak sjipo ObLIO B cAMOM JIaJIbHEM ITOJI0KEHUN
B MOMEHT MAaKCHUMyMa BCIBIIIKN By, TO aHajn3 KPOCC-KOPPEJIAIN KPUBBIX OJiecKa Jiajl MaKCH-
MaJIbHO BO3MOXKHOE PACCTOHIE MEXKIy ODJIACTAMU raMMa- U paJinou3jydenus. Eciu npunaTs Bo
BHUMAHUE BEJUYMHY CMeIleHus djpa, 4.4 1K, To paccTrosnue oT 00JIACTU TaMMa-U3JIydeHUs JI0
BUJIMMOIO HadaJsia cTpyu Ha 7 MM coctaBuT 2.1 — 6.6 K B 3aBUCUMOCTHU OT JAThI HAOJIOICHUS.
DTO corjiacyercst B IPeJiesiax OIMUOOK € PACCTOSTHUEM OT BUJIMMOIO HA4aJa CTPYU Ha 7 MM JI0
NCTUHHOTO HadaJja CTPYH 110 pe3y/IbTaTaM aHaji3a CABUTA spa ¢ 9acToToil, cM. Pazmen 2.3. 91o
IPUBOJIUT HAC K OKOHYATETLHOMY 3aK/II0YEHUIO, 9TO O0JIACTD I'€HEPAIMU raMMa-U3/IyIeHUs, OT-
BETCTBEHHAd 328 BCIBIIKY ., paciojioxKeHna BOJU3M UCTUHHOIO Hadaja PEJIATUBHCTCKONU CTPyn

3C 273 na paccrosgaun 2 — 7 1K BBIIIe BUIAMOIO si/ipa Ha JJINHE BOJIHBI 7 MM.

2.8 BriBoabl

OcHosuble PE3YyJ/IbTAThl I'VJIaBbl 3aKJ/II0O9al0TCA B CJICYIOIIEM:

1. TIposeneno mojenmupoBanue crpyKTypbl crpyn 3C 273 ¢ moMoIbio HabOpa KPYIJIBIX JIBY-



69

MEPHBIX T'ayCCUAH JIJI YeThIPEX MHOIOYACTOTHBIX HAOJIIONEHNIT Ha JITMHAX BOJH 6 ¢M—7 MM,
a Takzxke Jyg 60 mabsrogenuii Ha JyHe BoJiHbI 7 MM. [IpousBejieno oToxjiecTBiieHne KOM-
[IOHEHT MEXKJIy YaCTOTAMU JIJIi MHOTOYACTOTHBIX HAOJIIOJIEHUIN, a TAKKe MEXKIy Pa3HbIMU
JmataMu Jjis HaOsoaernit Ha 7 MmM. B crpykrype crpymn 3C 273 Ha jjiuHe BOJIHBI 7 MM OOHA-
PyZKeHBbI 2 crarmoHapHbie KOMIOHeHTRI: 51’1 Ha paccrogaun 0.13 mcek ayrm ot spa u ST2

Ha paccroguuu 0.30 Mcexk Jayru.

3a nepuog 2008-2011 B cTpyKType CTpyHW Ha 7 MM MOABUIOCH 6 HOBBIX KOMIIOHEHT, JIST KO-
TOPBIX MBI IIPOBEJIM aHAJIN3 UX KMHEMATUKU. /[Be KOMIIOHEHTHI JIBUTAJIUCH PABHOYCKOPEHHO
¢ yckopenueM fi ~ 0.2 MCeK JIyru roj~ 2, ocTaJabHble IBUIAIHCh PABHOMEPHO. 3aBUCHUMOCTH
MOMEHTOB T'aMMa-BCIIBIIIIEK OT MPOXOXK/IEHUA KOMIIOHEHT c3—cd depe3 cTallmoOHAPHBIE KOM-
IMOHEHTHI He oOHapyKeHo. Camasi IpKas KOMIIOHEHTa ¢4 MOIJIA BBI3BATH U TAMMAa BCIIBIIIKY

B,y, 1 IIOCJICAYIOILYIO BCIIBIIIKY B f/Ip€ Ha 7 MM B7, COIVIaCHO aHaJIN3y KMHEMATUKHU.

Paspaboran MeTo;1 OTIIeHKN CKOPOCTHU BEIEeCTBa 110 KJIacTepaM MOJIEILHBIX KOMIIOHEHT. Briep-
BbI€ 110 JAHHBIM KHHEMATUKU KJIACTEPOB ObLIO M3MEPEHO CMeIleHne BUJIMMOrO HavaIa CTpyu
Ha JIJIMHE BOJIHBI 7 MM BJIOJIb CTPpyUd. BO BpeMs BCIBINIKHM MOBEPXHOCTH T = 1 cMmecTHIach
Ha 4.4 UK BHU3 II0 CTPye BO BpeMs HapacTaHus IJIOTHOCTH IOTOKA fJIpa, YTO MOXKET OBIThb

00'bACHEHO yBEJIMIECHUEM MAlHUTHOI'O IIOJIA U IJIOTHOCTHU YaCTUIl B HadaJle CTPYyU.

[To pesysnbraTam Kpocc-koppelsitiun Kpubbix Ostecka PC/IB spa Ha 7 MM 1 TOTOKa B TaMMa-
Jraria3one Oblia Haiijiena 3ajiepkKka MexKy aumu: 112 £+ 9 jHeit, ramMmMa-u3IydeHue ornepe-
JKaeT pajino. DTOT Pe3y/AbTaT MO3BOJIAET YTOUYHUTD PE3yIbTaThl HAOIIOACHUN Ha OJUHOTHBIX
aHTEeHHAX U, B OTJIMYINE OT HUX, MOXKET ITO3BOJIUTH TOYHO JIOKAJIN30BAThH 00/IaCTh IeHepaIun
PaIMON3/IyIeHNsT, OTBETCTBEHHOTO 38 BCIIBIMIKY. 3a/ep:KKa MEKLY MUKAMEA CAMBIX MOITHBIX
BCIIBIINICK B TaMMa- U PaJIMo/Ualla30Hax HE MOYKET OBITbH IOJIHOCTBIO O00bsACHEHA B IPEJIITO-
JIO?KEHUH OJIHOBPEMEHHOCTHU BCIIBIIIEK U Pa3HbIX Pa3MEpPOB M3JIydalonux obJacreil Ha pas-
HBIX YacToTax. VI3Mepennasi 3ajiepKka ObLIa HUCIOIB30BAHA JIIsT HAXOXKJICHUS PaCCTOAHUS
Ar = 6.5 1K MexK/1y 001aCTbIO TeHePAINN TaMMa-U3/IyIeHUs U BUIUMBIM HAYAJIOM CTPYHU Ha

JIJTMHE BOJIHBI 7 MM.

AHa/M3 9aCTOTHO-3aBUCUMOTO CABUIa BUIUMOTO HAaYaja CTPYH IO3BOJIAJI OIEHUTH PACCTOS-
HUE 77y = 1.0 — 4.5 TIK OT OCHOBaHUA JIZKeTa JI0 BUIMMOTrO HavaJja CTPY! Ha JJINHE BOJTHBI
7 MM. DTOT pe3yJIbTaT MO3BOJIAET YTBEPKIATh, ITO TaMMa U3JIyIeHne TeHePpUPYeTcss MMEHHO
BOJIM3KM OCHOBaHUsI CTPYH, HAa PACCTOSHUU 2 — 7 1K, B 3aBHCHMOCTHU OT JIATHI HAOJIIOICHUS,

or PCJ/IBb gaapa Ha jiiiHe BOJIHBI 7 MM.

ITo BCIIbIIIKaM, ITPOUCXOAAIITUM ITOCJIEIOBATE/IbHO B COCEJIHUX CTaAllMOHaPHbBIX KOMIIOHCHTAX,

OIEHEHa CKOPOCTD JBHKeHUs BelecTsa cTpyu jo = 1.2140.06 Mcek B rof, Sapp = (12.340.6)c,
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aro B 1.5 pasa BbIlle, 9eM CKOPOCTH KOMITOHEHT, U3MEpPEHHas] HUKE 10 CTPye. ITO MOXKET
OBITH O0BSICHEHO JINOO MeHsIoIIeiica reoMeTpueil cTpyn, Judo 3aMejIeHueM TeUeHus, JI00
TeM, UTO CKOPOCTDH JIBUKEHUsI BEIIECTBA HE COOTBETCTBYET CKOPOCTHU JBUYKEHHS KOMIIOHEHT.
O 1HaKO M3MEPEHHAs 10 BCIBIIIKAM CKOPOCTH BEIIECTBA He HACTOJILKO OOJIbINAast, YTOOBI 00b-

SICHUTD 9KCTPEMAJIbHbIE sIDKOCTHBIE TeMITEPATYPhl, OOHApY KeHHbIe B sipe 3C 273.
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I'1aBa 3

Obnapy2keHne 3KCTpeMaJIbHbIX SIPKOCTHBLIX

TeMOepaTryp U cyOCTPYKTYPhbl paccessHus B
3C 273

B nannoii riase npejcTaBiieHbl Pe3yIbTaThl OOHAPYKEHIS SKCTPEMAJIHLHBIX SPKOCTHBIX TEM-
nepatyp B kBazape 3C 273 no mganubiM Haszemuoro PCJIB monuTopunra Ha JjinHe BOJHBI 7 MM U
HAOJTIOeHNIT Ha Ha3eMHO-KOCMIdIeckoM nHTepdepomerpe PagnoAcrpon va jamuHax BosH 1.35, 6
18 em. ObcykIa10TCs pa3IMIHbIe METO/IbI OIIPeie/ieHns sipPKOCTHBIX Temieparyp. C yuérom n3me-
PEHHBIX SIPKOCTHBIX TEMIIEPATYDP OIleHEHA HAIIPSAKEHHOCTH MArHUTHOIO TOJIS B BUJIMMOM HadaJje
crpyu. Kpome Toro, B 9TOli Iy1aBe MmpeCcTaBjIeHO IepBoe OOHApYKeHUE CYOCTPYKTYpbl pedpak-
IIMOHHOTO pacCesHus JIjId BHETaJaKTUIeCKONO MCTOYHHMKA, a TaKXKe OIUCHIBACTCSA METOJ yUéTa
CyOCTPYKTYPBI paccesHust IIPU OIPeiesIeHnn ApKOCTHBIX Temieparyp. [lokazano, aro neyuér cyo-
CTPYKTYPBI paccesHust MOXKET IIPUBOJUTH K IepeolieHke sipkocTHoil Temrnepatypsl 3C 273 na 18

CM Ha IOPAJOK BCJINYNHLBI.

3.1 4IpkocTHas TeMmiieparypa

ILH?I JII0O0r0 n3JjrydeHud, B T.49. HETEIJIOBOT'O, MOZKET ObITh BBeJICcHa T.H. dPKOCTHasA TeMIIepa-
Typa — TeMIieparypa TakKoro abCoIIOTHO I{épHOI‘O TeJa, KOTOPOE U3JIydacT CTOJIbKO 2K€ SHEPI'ur B
JaHHOM JMUalla30He 9acCTOT, 4TO U I/ICCJIe,ZLyeMbIﬁ OOBEKT. ﬂﬂﬂ HU3KHX Y9aCTOT CIIPpaBEIJINBO IIPU-

ommkenue Pajeda-xxumca:
21k Tb 2

2 v

I(v,T}) = (3.1)

C

rie [(v,T},) — MHTeHCUBHOCTD U3JIydeHus, a T}, — ApKOCTHas TeMIIepaTypa.
11 HEKOrepEeHTHOr0 CHHXPOTPOHHOIO U3JIYYeHUS B PEJIATUBUCTCKUX CTPYIX CYIIECTBYIOT

JBa TEOPETUHUCCKH TPEJICKA3aHHBIX IIPEJIEa Ha APKOCTHYIO TEMIIEPaTypy, NU3MEPEHHYIO B CHUCTE-
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Me oTcuéta BemtecTBa. OUH U3 IPEJIEIOB CBA3aH C T.H. “00paTHONW KOMIITOHOBCKON KaTacTpodoit’:
[PU yBEJIUYEHUN UHTEHCUBHOCTHU U3JIYUEHUs] BO3PACTAET TEMII CTOJTKHOBEHUIT CUHXPOTPOHHBIX (PO-
TOHOB C 3JIEKTPOHAMHU BEIECTBA, KOTOPbLIE IPU 3TOM OBICTPO TEPAIOT SHEPruio. Takum odpazom
3a CYCT KOMIITOHOBCKHUX IOTEPh OOBEKT HE MOXKET JIJINTEILHOE BPEMsA HUMETHh sIPKOCTHYIO TEM-
nepatypy Bbime 10M° K [146, 147, 87, 50]. XapakTepHas 1poJI0/EKUTEILHOCTh KOMITOHOBCKOI
KaTacTpodbl COCTABJIAET OT HECKOJBKHUX YACOB JI0 HECKOJILKUX JIHEH i IDKOCTHOM TeMIlepaTy-
pot T, = 10'2 K. C apyroit croponsl B pabore [87] 6bL10 BBejIeHO elmé ojHO orpannydenue. Kak
MHOT'HE acTPOMU3UIECCKUE CUCTEMBI, PEJIITUBUCTCKAs CTPYyd, OyJ/Iyud MpeIoCTaBIeHHas caMoil ce-
Oe, cTPeMUTCs K PABHOPACIPEICTIEHUIO MEXKJTy SHEPIrUsiMU YaCTHUI[ 1 MArHuTHOTO 1o0Jid. B ciydae
U3JIyYeHUs] PEJIATUBUCTCKUX JIEKTPOHOB, 3HAYEHNE SPKOCTHON TeMIIepaTypbl, COOTBETCTBYIOIIEE
pasropacnpenenernio: To, = 10'%% K. Cornacno [87], nmenno T, onpenenser obpesanue cBep-
Xy pacrpejeienns SpKOcTHbIX Temieparyp B AL Ecnn apkocraast Temmeparypa OleHUBaeTCs
[0 U3MEPEHNIO pa3Mepa W IIOTHOCTH IMOTOKa M3JTydarorieil 0bacTr, ToO B CHCTEME OTCUETA Ha-
6Jrto1aTe s OHA MOYKET OBITh BBINIE B 0 pa3 U3-3a PEJATHBUCTCKOrO ycuaeHust 1o, = 0 X Tiy.
YyserBureibHOCTL uHTEpdEpOMeTpa K SPKOCTHON TEMIEPATYpe 3aBUCUT OT JIJIUHBI [POEKIINN
6asbl B dpusnveckux euauiax [90]. MarepecHo, 4ro pazmep 3eMiid U TUINIHBIE 1yBCTBUTEIHHO-
ctu, gocturaeMble B HazeMHbIX PCJIB Habsmonenunsx, He MO3BOJISIIN JIETEKTUPOBATEH PKOCTHBIE
TemrepaTypbl cymectsenno soime 102 K. Kocmuueckas obcepsaropus PaguoActpon [106] mo-
JKeT MPOBOJUTL HabJIo/leHns Ha Oazax J0 28 nuaMeTpoB 3eMJId, UTO IO3BOJUT JETEKTUPOBATDH
APKOCTHBIC TeMIIepaTyphl BIIOTHL ;10 10 K u mposepnTh cobmosenue mpesena KOMITOHOBCKOIT
KaTacTPOdbI..

[t m3Mepenus sipKOCTHOM TeMIiepaTypbl HeOOXOIUMO 3HATH BEJIMUYUHY, XapPaKTePU3yIOILyio
MHTEHCUBHOCTH U3JIyY€HUs, a TaKxKe BEJUYNHY, XapaKTepPU3yIONIyl0 pa3Mepbl MCTOYHUKa. Pac-
MPOCTPAHEHBI JIBA METOJa U3MEPEHUs] APKOCTHONW TeMIepaTypbl B aKTUBHBIX siJIpaxX TIaJIaKTHK.
Bo-nepBbix, MOKHO HampsiMyio u3 Kaprorpaduposanus ¢ nomornsio PC/AB pemérkn nuzmepurs n
pa3Mep, " IJIOTHOCTH MTOTOKA OT KaKJION MO/Ie/IbHOM KOMIIOHEHTHI B CTPYKTYype cTpyu. Ecim KoM-
[IOHEHTa MOXKET ObITh IPEJICTaB/IeHa B BUJE JIBYMEPHON IayCCHAHDbI, TO CIPABEJJIMBO CJIEJIyIOIIee

COOTHOIIICHUE:

_ 2n(2) SN (1 + 2)
- mk emajemin

ryie k — nocrosunas Bosbiivana, ¢ — CKOpOCThb ¢BeTa B BakyyMe, S — IVIOTHOCTH MOTOKA I'ayCCOBOI

T 7 (3.2)

KOMIIOHEHTBI (fH), A\ — ammHa BOHBL (M), & Opaj B Oy — MIMPUHBI HA IIOJOBHHE MAKCHMYyMa
GOJIBITION U MaJIoil oceil KOMIOHEHTBI (MceK Jjiyru). Kcum KoMIoHeHTa He pasperieHa, TO MOXKHO
HCIOJIb30BATh BEPXHUE HPEJEsIbl Ha eé pasMepbl, orpanudendbie paspemtenuem [90]. TIpu srom
OyJeT ONEHEH TOMLKO HMZKHUI Ipelesl Ha sSpKOCTHYIO Temieparypy. s nenoan3oBanus 3Toro
MeToJIa HEeOOXOIMMO JOCTATOYHO MHOIO Hab/romgaTeabHOro BpeMenn Hasemubix PCJIB cereit, a

TaK2Ke IIPOBEJIEHNE TPYIOEMKIX MIPOIECCOB KAJMOPOBKHU U I'UOPUJIHOIO KapTOorpadupoBaHus.
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[TosToMy 1yacTo iyt MOHUTOPUHTA APKOCTHBIX TEMIIEPATYP OOJIBIITOTO KOJNIeCTBA 00HEKTOB
HCIOJIb3YeTCsl BTOPOii criocod — HabJIojieHne Ha OJIMHOYHBIX pajuoreneckonax [145, 88|. Kpusas
OJiecka IpU 9TOM PACKJIAJIbIBACTCH Ha OTJIEJIbHBIE BCIIBIIKU, CIUTAd, YTO UX MPOMPUIbL MOKHO

OIINCaTh 9KCIIOHCHIIMAJIbHBIM POCTOM M CIIaJOM:

S(t) = Suaxe €/ < @3)
Suaxc €™t > b,

IJ€ Syaxe - IVIOTHOCTD IIOTOKA B MAKCUMYME BCIIBIIIKH, fyaxe - MOMEHT MaKCUMYyMa, Ty - XapaKTep-
HOE BpeMs HapacTaHusd IIJIOTHOCTH IIOTOKa, T| - XapaKTepHoe BpeMs CIaJJaHns IJIOTHOCTH II0OTOKA.
B pabore [148| yrBep:kgaercst, 9ro BpeMsi CHAJIaHUs IJIOTHOCTH TIOTOKA BO BCIIBIIIKE HA YaCTOTAX
22 m 37 I'T'm B GosbIIMHCTBE CIIydaecB CBA3AHO CO BPEMEHEM HapacTaHHd IIOTOKa, Kak Ty = 1.37,
YTO WCIOJIL30BAJIOCh U B GoJiee To3HNX paborax [125, 88]. Bpemst mepeMeHHOCTH HCIOIB3YeTCsT
JI7IA OIEHKN PasMepoB usiydalommeil obsactu, Kak c74. IIpn sToM, Koneuno, cTpyKTypa UCTOYHH-
Ka HEU3BECTHA, U CUUTAETCs, UTO OCHOBHON BKJIaJ B IepeMeHHOCTb uzsydenus sHocutcs PCJIB
SITIPOM, KaK HamboJiee sipKUM U KOMIIAKTHBIM KOMIIOHEHTOM B OOJIBIIMHCTBE BHIOPOCOB, HAIIPAB-
JIEHHBIX TIOJ MAJIBIM YIJIOM K Jiydy 3peHnsi. OTYacTu 3TO MOJTBEPKIAETCS IOSIBJIEHUEM HOBOIA
KOMIIOHEHTBI B CTPYKTYPe CTPYU IOCJIE BCIBIIIKH, IPOJETEKTUPOBAHHON Ha OJIMHOYHBIX TEJIECKO-
nax [149]. Eciu ornieHKa pKOCTHON TeMIIepaTypbl IIPOU3BOJUTCS € UCIIOJIL30BAHUEM TI€PEMEHHOCTH
U3JIy9IeHUsI, TO PEJIATUBUCTCKOE ycuaeHue OyaeT B 5 pas [150]: Tyar = 83 X T

YacTHBIM cjIydaeM MepBOTO METOJ/a MOYKHO CIATATh W3MepPEHNe siDKOCTHBIX TeMIIepaTyp o
JIAHHBIM TOJIBKO aMILIUTY/IbI (DYHKIIMKA BUJIHOCTHU, KOTJIA HET BO3MOXKHOCTU TOCTPOUTH KAPTY Pac-
HpejiesieHnsl ipKOCTH MCTOYHUKA, KAK, HAIIPUMED, JIeJIAeTCsd [PU aHaju3e JIAHHBIX 0030pa aKTUB-
HBIX sijIep rajlakTUK B paMkax mpoekta PagnoActpon [50]. IIpu 5T0M €cTh BO3ZMOXKHOCTH OIpe-
JIGJINTD U IJIOTHOCTH MOTOKA, U Pa3sMep JETAJH, allllPOKCUMUPYS 3aBUCUMOCTL KOPPEIUPOBaHHO
IUIOTHOCTH ITOTOKA OT JJIMHBI IIPOEKINH 0a3bl rayccuanoii. [Ipu sTom mpejmonaraercs, 9To n3Jy-
“YeHHUe C BBHICOKOU sIDKOCTHOMN TeMIIepaTypoil IPUXOIUT U3 Hanbojiee KOMIAKTHON U SPKOil 0b1acTu
B CTPYKTYypE CTPYU — U3 €€ BUJIUMOIO HaJaJIa.

B pa6ore [151] ObUT TIpe/ITIOKEH METOJ] OIEHKH SIPKOCTHBIX TEMIIEPATYD MO MAJIOMY KOJIHTe-
cTBY u3Mepenuit dyuknun Bujgnoctu. Vimes jmiib 0HO u3MepeHue Ha JIMHHON untepdepoMer-
putecKoil 6aze u mpejroaras, YTo UCTOYHUK UMeeT KPYIJIOe IayCCOBOE pacCIpe/ie/ieHue UHTEH-
CUBHOCTH, MOYKHO OIEHUTH abOCOTIOTHBIT MUHUMYM SIPKOCTHOM TeMIiepaTyphl:

Ty = B2V & 3.09(5)2(ﬁ), (3.4)

’ 2k KM MAH
e B - 6a3a unrepdepomMerpa, Ha KOTOPOil m3Mepena (BYHKIUS BUIHOCTU C aMILTUTY0i V.
[IpeanozkeHubIit METOJT MO3BOJIIET OICHUBATH APKOCTHYIO TEMIIEPATYpPy, He Ipe/Irnoiaras, 9To u3-
MepeHUs KOPPEeJMPOBAHHON ILJIOTHOCTU TOTOKA HA HA3EMHO-HA3EMHBIX M HA3EMHO-KOCMUYECKUX

6a3ax 00yCJIOBJIEHBI M3JIyUE€HUEM OJHON U TOIi YKe rayccoBOil jieraJin.
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3.2 Paccegauue na M3C

[Ipu npoxoxienun pauons/iydeHus OT KOCMUYIECKOTO UCTOYHUKA K HaOJIIOJATEI0 OHO UC-
IBITBIBAET paccesiine Ha Mexk3BésaHoi cpege (M3C), uro mopoxmaer OGBICTPYIO MEPEMEHHOCTD
JJTsT HCTOYHUKOB C MAJIBIME YIJIOBBIME pasmepamu [92], yBesimderne yriioBbIX pa3sMepoB HCTOYHM-
KOB (T.H. IITHO WJIM KPY?KOK paccesnus) (93], a rakzke cybeTpyKTypy KpyskKa paccestaus [94, 95].
B ocnoBHOM 3a paccesiHre OTBETCTBEHHO MEXK3BE3HOE BeIleCcTBO Harleil [amakTukm. Yporén-
HO IIPE/IIIOJIAraioT, 9TO BCe HEOTHOPO/IHOCTHU, ITOPOZK/IAIOINe paccesHne, JOKAIN30BaHbl B TOHKOM
cJI0e, PacCEeMBAIONIEM dKPaHe, HAXOIAIIEMC MEXKIy MCTOYHUKOM u Habsmojgaresem. CrekTp pas-

MEpOB HEO IHOPO/IHOCTEl OIICHIBACTCS CTeNeHHbM 3akonoM P(q) o |q|~(+?)

, TJIe ¢ — TPEXMepHOoe
BoJIHOBOE 1nciio, o = 5/3 s Kosmoroposckoit TypOyseaTaocTu. Tunudnbie pasMepbl HEOHO-
posmocreit exkar B npeaenax or S 1000 kv o 2 100 a.e. [152].

DTa mpocTast MoJIe/Ib PacCesHisI, KOTOpasi, TeM He MeHee IoKasaJja ceds oueHb 3P PEeKTUBHOI,
3aBUCUT OT JIBYX Pa3MEPOB U OT IOKA3aTesIsi CTEIEHN CIEKTPa HEOIHOPOIHOCTEI.

—2/a

1. JlmmHa KOrepeHTHOCTH g oX A — TaKkoe yriaoBoe paccrostaue, Ha kKoropom CKO (cpeme-

KBaJIpATHIHOE OTKJIOHeHNE) (hasbl PACCESTHHOIO CUTHAJA COCTaB/IgeT 1 pajuaH.

2. Macmrab @penes ro = %% 3aBHCHUT OT paccTosdgHus: [ oT HabJIIoIaTe sl JI0 paccenBa-
o1ero sKpana u R ot sxkpana 1o ucrounuka. [Ipu cmerienun na ro B KApTUHHON ILJIOCKOCTH

(1)&3& CUT'HaJla MEHACTCA Ha I10JIpa/JnaHa 110 CpaBHEHUIO C HEPACCEAHHBIM CHUI'HAJIOM.

Ha gymine Bostabr 18 cM paccesinme Ha BerecTBe Hateil [ajakTuku B JF000M HaIpaB/ICHIH
MOXKHO CUUTATh CUIIBHBIM, TO €CTh g << T'gp [153|. B aroM ciyuae paccesaroe n300pazkeHue nveer
pasmep rg = 13 /ro o< A1T¥/® | tak uTo BBRI3BaHHAA CYOCTPYKTYpOil cTOXacTHYecKas dhaza CHTHAJA
[IOBOPAYMBAETCS HA MHOTO ODOPOTOB B Ipejeax M300payKeHUsl. TR OMPEJIE/ISIeTcs, KaK CMeIle-
HUEe B KAPTUHHON IJIOCKOCTH Ha paccrosinuu [ ot mabsogarens. Ha mmne Bosmaber A = 1.35 cm
paccesnne B ['aylakTuKe MOXKHO CUMTATh CJAa0BIM: 7o >> T¢. Paccesgnnoe mzobpazkenue mpoCTu-
paercst Ha HECKOJIbKO MaciitaboB Dpenesisi, ogHako, rg << Tg, MOITOMY BapHUAIlNN BBI3BAHHON
CcyOCTPYKTYPOii CTOXaCTHIECKON (hasbl 110 N300PaskKeHuIO He IMPEBLIIIAI0T OJHOI0 paJiiaHa.

Ucropuaecku B PCJIB BepHBIM NMPU3HAKOM PACCESTHUS CIY KA KBaIPATHIHAS 3aBUCAMOCTD
pasMepa NCTOTHNKA, OT JUTHHEI BOJIHLI 7R X A2, ECTecTBenHO, 9TO MPUBOIUT TOIBKO K YMEHBIICHIIO
U3MEPeHHON SPKOCTHOM Temmeparypbl. Ho Takas 3aBHCHMOCTB, Ha CAMOM JIeJie, MOXKeT OBIThH I10-
JIydeHa JIMIIb B Pe3yJbTare YCPEIHEHUs B T€UeHUe JOCTATOYHO JITUTeIbHOro BpeMenu [154]. Tlpu
yCpeHeHnn Ha 00jiee KOPOTKHUX MPOMEKYTKAX BJIMSIHUE PACCESHHs BHOCHT CJIyYailHBIE ITYMBbI.
DTO HA3BIBAIOT CIUHTU/LISIIUSIMI WM MepIaHusMu. TodYedHble NCTOYHUKHI, HAIIPUMED, ITYJIhCAPHI,
UCIIBITBIBAIOT MOIYJIAIMIO TOTOKOB BILIOTH 10 100%), Kak 1o gacTore, Tak U 110 BpeMeHH. Takoit
PEXKUM paccesiiusi Ha3bIBAIOT JIU(MPAKIMOHHLIM. B KOMIIAKTHBIX pa3pelréHubIX 00beKTax, HAIPH-

mep, AL, mudparmontoe paccesinne CHIBHO MOJABICHO OJIAroaps TOMY, YTO JIYIH OT Pa3HBIX
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obJracTeil ICTOYHIKA MEPIAIOT HE3aBUCUMO JIPYT OT Jpyra. Moay/sius moToKa B MEPIAHUIX 103-
BOJISIET OIPEJIENISITh UCTUHHBIE pasMepbl 00bekToB [155, 156, 157]. Oxuako kpynHomactabnoe
pedpakImonHoe paccestHre MoxKeT HaboaTbesd u'y AL

[MIupoxkomnosiocHbie pepakImoHHbIe 3PDDEKTHI IBOJTIOIUOHUPYIOT HA BPEMEHAX ITOPSIKA HECKOTb-
Kux JiHeil. BoJiee Toro, B pexkuMe CHIbHOIO paccesinust Auddpakiimonubie 3hdeKThl ocadbeBaiT
¢ 9acToTOll, a pedpaKImoHHble — HA0DOPOT YCUJIUBAIOTCS, JIO MEPEX0/Ia PACCesdnus B JTUMPaKII-
ouHbIi pexkum. Moy mwiornocru noroka AT [92], Borzsanubie meprianusvu va M3C, usy-
YaloTCs B CIEIUAJILHBIX TTPOTPAMMaX MOHUTOPHUHTA IJIOTHOCTH TIOTOKA Ha MacliTabax HECKOJIbKUX
qacros [158, 159).

B patorax [94] u [95] 6bu10 Brepsbie coobiieno o HoBoM 3hderTe npu pedpaKkIimOHHOM PACce-
STHUU — CyOCTPYKTYPE PACCEeIHHOTO M300payKeHHsi TOUEIHOIO UCTOYHUKA (J11st mysibcapoB). lasee
B pabote [98] 6b110 OKA3aHO, YTO CYOCTPYKTYpPa MOXKET He TOJBKO COXPAHATHCS ¥ JIJIsT Pa3peIéH-
HOTO ncrounnka (SgrA*), Ho u jJaBaTh JeTan Ha W300parKeHUN MEHBINNe, YeM PeaJbHbI pasmep
UCTOYHHUKA. 3a CUéT cyOCTPYKTYpbI 00IMas SPKOCTb M300paKeHus He MEHseTCs, HO HEKOTOpPbIe
MeJIKUE JieTajin n300parKeHusi CTAaHOBSATCS sipUe, a HEKOTOpbIe, HAa00OPOT, TyCKJIee.

B obsactu mpocTpaHCTBEHHBIX YaCTOT CYOCTPYKTYpPa paccesdHus MpodB/isdeT cedsd Kak MOsB-
JIeHne CJIy9allHbIX Bapualuii KOMILIEKCHON BUJIHOCTH — ‘‘pedpakimonHoro myma’. OcobeHHO 3TOT
3dekT 3aMeren Ha JIMHHBIX 0a3ax, KOTOPbIE YyBCTBUTE/ILHBI KAK Pa3 K MAJIbIM YIJIOBBIM Mac-
mrabam [97]. Kpome Toro, jijig paspeménubXx UCTOYHUKOB (DYHKIUS BUIHOCTU OOBIYHO CHUJILHO
naJtaeT K jymmHEbIM O6a3aM. CKO Bapuamnmii, oryqafonuxcs n3-3a BIUIHAA CYOCTPYKTYPBI pacce-

AHUA Ha JTUHHON 0a3e, CriocoOHOI pa3pelrarh MOJTHbIH KPY?KOK PACCEesIHUA:

o
2

S F(4/oz)F(1+oz/2)(r0)2_a ( B (9%@)27 (35)

22-0 T(1—a/2)\re 1+ ) Busoop

2In2 A
©  (14D/R)ro

Ouer — NCTHHHBIN yTIOBOI pa3Mep UCTOYHUKA, Oysosp A 4 /Hgacc + 62, — BUIUMDIIT yITIOBO# pa3smep

rae Opace = — YIJIOBO# pa3Mep PaccesHHOTO M300pazkKeHusi TOYETHOIO UCTOUHUKA,
UCTOYHHUKA C YUIETOM paccestus. 3JIeCh U Jiajee B KadecTBe MOJesiell HCTUHHOIO PacIpejie/IeHust
MHTEHCUBHOCTH UCTOTHUKA U PACCETHHOIO M300parkKeHnsl TPUHSTHI JIByMepHbIe rayccrnanbl. Coot-
BETCTBEHHO, UX Pa3Mepbl — MOJIHbIEC MNUPUHBI Ha ITOJIOBHHE MAKCUMYMA. Opeg, — BEJMUIHHA Oe3pas-
Mepnas u nokasbiaeT CKO duykryaruit aMiintys cyOCTPpYKTYPbI Ha 33/IaHHO ITPOeKInn 0a3bl
b: 0 (b) = v/ [V (B

Ecmu cyberpykTypa JJOMUHUPYET B aMILIATY/Ie (DYHKIIMH BUIHOCTU, KOMILICKCHBIE BUJTHOCTH
Oy/IyT pacipejie/ieHbl 110 Tayccy € HYJIEBOI CpeJiHell aMIIUTYJION W CTaHJIapPTHBIM OTKJIOHEHHUEM
Opedp- AMILIUTYIBI 7K€ (DYHKIIUI BHIHOCTH Oy/IyT PaclpeesIeHbl 110 pajieeBcKoMy 3akony. Pedpax-
[UOHHBI IIIyM KOPPEJIMPOBAH Ha BpeMeHax nopsaka ~ D6, /v, Tae v — THIHYHAS CKOPOCTD

OTHOCHUTEJIbHOT'O JABUZKCHUA Semn n paccenBaroiero BeuiecTBa B KapTI/IHHOﬁ IIJTOCKOCTMH. HpI/IBe—
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JEHHBIE HUXKE OIEHKN BPEMEH CesIanbl JUid v = 50 KM / c. B obyractu mpocTpaHCTBEHHBIX YacTOT

pacc

pedpaKIIOHHDI [IyM KOPpeaupoBaH Ha Macmrabax ~ A/Ousoep ~ Toem—wp.

st cpaBaenus ¢ nabsonenusyvu Al Ha jymnax BojiH Kopode 20 ¢M MBI IIPEIIIOIOKIM,
ITO TUNWIHBIA YTOJI PACCesTHUsT MEHbIIe, YeM UCTUHHBIN yIJIOBO# pasMep MCTOYHUKA, 9TO CIIpa-
BeyBo i 3C 273, B aroMm ciaydae Oyer R Ousocp; & Opedp X B~%/2)\2ta/ 202 JInst mcTOUHUKA,
y KOTOPOT'O SIPKOCTHAs TEMIIEPATypa He 3aBUCUT OT JIJIMHBI BOJIHBI, Byep X A, KAK U IIPEJICKA3DI-
BAETCs, HAIPUMED, JIJIsd JIZKETOB ¢ camornoromenueM [32]. B arom ciryuae pedpakiMOHHbBIH 11y M
VBEIMIUBACTCST C JTTHHOM BOJTHBI TPOTIOPIHOHATBHO 0pegy X A2 a2 A6, Mozkno ckaszaTh, uTo pac-
cestHE B PePAKIIMOHHOM PeXKUMe YCUINBAEeT IPAIUEHThI B M300ParKeHUH, a TaKyKe MOPOZKIaeT
MeJIKoMacinTabubie jierasn. Koy He yauToiBaTh CyOCTPYKTYPY paccesiius U IPUIUCHIBATH TAKUe
JIETAJI CAMOMY UCTOYHUKY, 9TO MPUBEJIET K HEOOOCHOBAHHOMY 3aBBIIICHUIO SPKOCTHON TeMIlepa-
TYPHI.

MeTo/1bI OIeHKN IPKOCTHBIX TEMIIEPATYP I10 JAHHBIM (DYHKITUU BUJIHOCTH, OIUCAHHBIE B Pa3-
nene 3.1, nosyunin jasbHeitinee pazsurtue B pabore [160], B koropoii npusejena dbopmyia st
pacuéra MUHUMAJILHON SPKOCTHON TeMIlepaTyphl ¢ yuéroMm paccesnns na M3C.

Ecin mapamerpsl paccestHus Ha Jiyde 3peHrs MOTYT ObITH OIEHEHBI AIIPUOPHU U JIETEKTUPOBa-
HIEe Ha JIMHHBIX 0a3aX WHTEPIPETUPYeTCs, KaK BKJIAJ CYOCTPYKTYPhI PACCETHUs, TOTJA MOYKHO
YCTAHOBUTD HUZKHUN MPEJesT Ha APKOCTHYIO TEMIIEPATypy UCTOYHUKA 110 OJUHOYHOMY JIE€TEKTHU-

POBaHUIO Ha JJIMHHBIX bazax. DTOT upeaesr 10CTuracTcd, Korjja MCTOYHUK CTaHOBUTCA HaCTOJIBKO
-2

ucr

OoJIbIINM, ITO peddPAKIIMOHHBIA IIIyM OCJIA0JISETCA Opeg, OX 0,7 HIZKe ITOpOTa JeTeKTHPOBAHNUS.
Ecnn pedpakimoHHBIN MITyM JIOMIHUPYET B aMILTUTY/ i€ N3MePEeHHON (DYHKITNN BUIHOCTH, aM-

IJIATYAbI paclIpe/ie/IeHbl COIVIaCHO P3JIEEBCKOMY PacCIIpe/IeJICHNUIO C HauboJiee BEPOATHBIM 3HAYCHU-
2

HCT

eM Opey = Vp/Vo, U3 4ero ciegyer, 910 Oyer X VVo u Ty, o< Vy/0%,. = const. Takum o6pasom,
SIPKOCTHAsI TEMIePATypa acCHMITOTUIECKH TTPUOJINKAETCS CBEpXyY K HEKOTOPOI KOHCTAHTE, eCJIn
orHotenne Vg /Vy cTaHOBUTCS MaJeHBKUM. DTO BIOJIHE CIIPABEJINBO JIJIS JEeTEKTUPOBAHUIT Ha
HA3eMHO-KOCMHUYeCKUX 0azax B npoekre PamgumoAcrpon. /Ijig KOJIMOrOpoBCKOTO CIIEKTpPa HEOIHO-
pozHOCcTell (v = 5/3 U MeJMaHHBIX [ApaMeTpOB paccesHus B lajakTuke Ha JJINHE BOJIHBL 18 cM

IIOJIYIUM:

B \5/6, V, D N6, M Opace —5/6
Ty o = 1.2 % 1012( ) ( L )( ) ( )( : ) . (3.6)
’ 10°&kMm 20mAdn/ \ 103k 18cm/ \300MKCeK Jiyru
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3.3 kKcTpeMaJibHbIe SIPKOCTHBIE TeMIlepaTyphbl B d/ipe KBa-

zapa 3C 273

3.3.1 /lanHble HA3eMHO-KOCMUYECKOTro mHTepdepomeTpa

Mpr onenuin sipkoctiyio Temiepatypy B 3C 273 mo manmeim Ha 1.35, 6 u 18 cm B nadJio-
nennsix ¢ PagmoActporoMm, oM. onmcanme HaOronennit B Pasienre 1.4. B mepeyro odepeb ObLIO
IIPOBEJIEHO MO/JIeTMPOBaHne (PYHKIUN BUIHOCTH Ha BCEX YACTOTaX C MOMOIIBIO OJIHOI IrayCCUAHBI.
st aroit 3a/1atu TpedbyeTcs He TOJBKO U3MEpPEeHUe aMILIUTY/IbI (DYHKITUH BUIHOCTH HA JIJTUHHBIX
6a3ax, HO U OIEHKAa IOJHON IJIOTHOCTH OTOKa Jietasu. s 1.35 cM noJinas 1mI0THOCTH MOTOKA
ObLIa OIeHeHa JIByMsl CIIOCODAMU: MO IJIOTHOCTH MOTOKa siipa Ha 15 I'T'iy B Gumskyio gary (mpu
9TOM CHEKTP KOMIIAKTHOMN JIeTasIi IPe/IIoIaraicst MII0CKIM), & TaKzKe 10 U3MEPEHUsIM Ha KOPOT-
koit 6aze VLA-GBT. Ob6a nojxojia j1ajimm cpaBHUMBIE PE3Y/IbTATHI U MO3BOJIAINA OIEHUTDH MTOJIHYIO
IUIOTHOCTD MOTOKA JeTaan B ST 5o = 3.4 fu g A = 1.35 em. J{jist HAXOXK IeHns TIOJTHOM TLJIOTHOCTH
MMOTOKa Ha 18 ¢M MBI UCIOJIB30BAN JlaHHBIe KapTorpaduposanns na VLBA. B npeamnonoxennn,
YTO TOJIHAS IUIOTHOCTD MTOTOKA fA/Ipa Ha TOIl JJIIHe BOJIHBI HE CHJIBHO M3MEHMJIAch 3a 1.5 roga, Mbl
onermyin €€ B Sty = 5.0 fu. Cabasi nepeMeHHOCTD sijipa Obla IOATBEPK/ICHA HAIMME U3Mepe-
HUSIME Ha CDABHUMBIX Ha3eMHBIX 6a3ax Ha JIJINHE BOJIHBI 18 cM B pamkax mpoekTta PagmoAcTpon.
s mosydeHns: TJIOTHOCTH TOTOKa JleTajd Ha A = 6.2 ¢M MBI MHTEPIIOINPOBAIN 3HAYEHUST Ha
1.35 u 18 cM, ucnosb3ys 3HaueHue crekTpaabHoro uajekca o = —0.15 (S oc v+), usmepennoro
Mexky 1.35 u 18 cm.

Ha jymne Bosabt 1.35 cm 3.1 unrepdepomerputieckue JIEeCTKA ¢ OTHOIIEHUEM CHUTHAJA K
nryMy nopsiika 10 ObLtu mostydennsl ¢ obonMu KpynabiMu HazeMmubiMu Testeckoramu, VLA nu GBT,
Ha 6azax okos10 8 x 10°)\, uTo cooTBeTCTBYeT (hOPMATLHOMY paspenteHnio 27 MKceK JayT. Msme-
peHHble aMILINTYAbl DyHKImr BugHocTn o0buin okoso 0.1 fdu. Ilpeanosaras, aro mpogerekTupo-
BaHHAas JIeTajlb B UCTOUYHUKE nMeeT (hOpMY KPYIVION JIBYMEPHOI raycCuaHbl, €€ pa3Mephl JOJZKHbBI
OBITH TTOPsiJIKa 26 MKCEK JyTw Wan 2.7 ¢cBeTOBOTO Mecsna. CTOUT crernuasbHO OTMETHTD, ITO OTeH-
KN FPKOCTHON TeMIIEPATypbl M pa3Mepa JIeTaal JI0BOJIBHO cIab0 3aBUCAT OT BEJTUIUHBI MTOJTHOMN
IUIOTHOCTH MOTOKA JIETAJIM U OIIUOOK OIPe/Ie/IeHns] aMIUIUTY/IbI Ha JITMHHBIX O6a3ax.

Ha nune Bostabr 18 cM ammuTyabl mopsika H0 mfAn Obuin u3mMepenbl Ha Oazax JJIMHON
171000 kv PammoActpor—GBT u PagmoAcrporn—Arecibo, Hanbosiee JIMHHBIX CpeIu BCeX 0OCY K-
JTaeMbIxX JlerektTuposannii. Kak 6110 nokasano B pabdote [90], MakcuMasbuast JOCTYIHAS JIJIA 13-
MepeHus Ha UHTepdepoMeTpe SPKOCTHAS TeMIlepaTypa pa3peniéHHoro UCTOUYHUKA OIPeJIe/Isiecs
JUTMHON 6a3bl B KWJIOMeTpax (a He B JUIMHAX BOJIH). ZIpKOCTHAsi TeMieparypa B HPUOIIHZKEHIN
KPYTJIOTO TayCcCOBOTO MCTOUHMKa cocTapiageT b x 1013 K. Tlosummonnrrit yroa narepdepoMerpude-

CKOIT Oa3bl OBLIT OKOJI0 —35°, MepHeHNKYIIpHO HanpasaeHuio Beiopoca 3C 273, ecm. Pucynoxk 2.1.



A Hara B PA. | S/N| S Se 0 T T vmn
(cm) (10° pyun Bosn) | (°) (sIm) | (mfu) | (mkeex gayrm) | (102 K) | (10" K)
1.35 | 02 despamna 2013 7.6 -7 9.8 3.4 | 125£22 26 14 5.3
6.2 | 30 mexabpsa 2012 1.45 10 [ 18.6 | 4.3 | 125£17 142 13 4.5
6.2 | 02 despana 2013 1.69 -8 [ 11.6 | 43 | 123£19 122 17 5.2

18 08 suBaps 2013 0.87 -32 | 89 | 5.0 42+7 275 34 4.0

18 25 ausapa 2013 0.95 -38 | 12.0 | 5.0 52+9 246 42 6.3

Tabmuma 3.1: Ycmemnnble geTeKTHpPOBaHUsT HHTEP(MEPEHIINOHHOTO JierecTka oT KBasapa 3C 273 ¢ MOMOMIbI0 Ha3eMHO-KOCMUIECKOTO
naTepdepoMeTpa, n3MepeHHbIe TapaMeTpPbl HCTOYHUKA U TOTyYeHHbIe IPKOCTHBIE TeMIIepaTyphl. llapaMerpsbl HCTOYHUKA U SIPKOCT-
HbIe TeMIIEpaTyphl, OlpeaeIéHHbie 10 jgerekTupoBannsaM 3C 273 Ha Ha3eMHO-KOCMUYECKHX Oasax. B — mymna npoeknun 6asbl; P.A.
— MO3UIMOHHBIH yros1 Hampasyierus 6a3el; S/N — MakcuMaabHOE U3 OTHOIMIEHUH AMILIUTY/IbI WHTEPGhEPEHIIMOHHOTO JIeleCTKa K IITy-
My TpH yCpeJIHEeHnU 10 9.5-MUHYTHBIM HHTepBaJiaM; Sy — OIEHKa ITOJIHOW IJIOTHOCTH MOTOKa; S, — M3MepeHHasl aMILINTYIa CUTHAJIA
Ha HA3IeMHO-KOCMHUYIECKON 6a3e m eé omubdka; f —OleHKa pasMepa M3/Iydalonieil 006/1acTi B IPeJIIOoIOKeHN, 9TO OHA MOXKEeT OBITh
Ipe/icTaB/IeHa ABYMEPHOI KPYIJIOil rayccranoil, 6 B 9ToM ciydae — IOJIHas IMIHPUHA Ha MIOJOBHHE MakcuMyMma; T}, — ApKOCTHasT TeMIIe-

paTypa B CUCTEME oTcYéTa HNCTOYHUKa, ITOCIUTaHHad C UCIIOJIb30BaAHUEM pPa3Mepa 9; Tsi’MHH — MUHHMaJIbHagd TEMIIEPpaTyPhI, OHeHéHHaH

o dopmyiie 3.4.

8L
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[TosToMy ecim NpojeTeKTUPOBAHHASA JieTalb He KPyr/asd, a JUIMITAYECKad U BBITAHYTa BJOJIb
CTPyH, TO CAeJaHHas OIEHKa SIPKOCTHONW TeMIIepaTypbl OKaxKeTcsd 3aBblieHHoil. OHaKo MOJIe/ -
pOBaHUe JIAHHBIX HA3eMHOIO KapTorpadupoBanus Ha JjmHe BoJHbL 6 cM (cMm. [UaBy 2), a Takixke
MOJIe/TUpOBaHue JaHHbIX Habsonenns 18 aprycra 2011 roga Ha jqumHe BostHb! 18 cM [50] mo3BoJIs-
€T YTBEPXK/IATh, YTO OTHOIIEHUE OCEH SJUTUITUIECKOI raycCranbl, OIUCHIBAIONICH HAYAIO PEJIATH-
BHUCTCKOI cTpyu, He 6ojee (.7, TaK UTO APKOCTHas TeMIlepaTypa MOKeT ObITh 3aBblllieHa OoJiee,
JeM B R 2 pasa.

[Tomumo TIpAMOil OIIEHKU APKOCTHON TeMIIepaTypbl U3 MOJCIUPOBAHUS (DYHKIIUU BUJTHOCTH
rayCcCuaHoi Mbl TaKzKe OIEHUIN MUHUMAJILHYIO APKOCTHYIO TEMIIEPAaTypy, KaK 3To onucano B Pas-
neste 3.1. Il mpoBejieHnsT STUX OIEHOK B KazKIOM HAOJIIOJEHUNA Mbl UCIIOJIb30BAJIN JeTEKTUPOBA-
HUsI ¢ HAUOOJIBIITMM OTHOIIIEHHEM CUTHAJ & K 1yMmy. /lanabie hyHKINN BUIHOCTH OBLIN KOI'€PEHTHO
yCPeHEHbI Ha JBYXMUHYTHBIX UHTEPBaJIaX, U JaJjee OIEHKH MUHUMAJIbBHO SPKOCTHON TeMIIepaTy-
PbI IIPOBOJIMJIMCH Ha, KarKJIOM CKaHe OT/IeJbHO. [ljIs Bcex amalia3oHOB JIJIMH BOJH MUHUMAJIbHBIE

snauenus Jexar soie 4 x 1012 K, em. Tabmay 3.1.

3.3.2 DBomonus APKOCTHOI TeMIlepaTyphbl Ha JIJIMHE BOJHBI 7 MM

B pabore |71] Mbl IpoaHATM3UPOBAJIE IBOJIONMIO IPKOCTHBIX TEMIIEPATYP BCEX MOJIEJIbHBIX
KOMIIOHEHT, KOTOPBIE yJIaJI0Ch OTOXKJIECTBUTH MEXK Ty HaO/IIOACHUAMU Ha, JJIUHE BOJHBI 7 MM. MbI
UCIIOJTb30BAJIN JIAHHbBIE TTPOTPAMMbI MOHUTOPHUHTA 6/1a3apoB BOCTOHCKOTO YHUBEPCUTETA, & TaK¥Ke
naru Haososenusi, cM. Pazzes 1.3. Ilpu Borunc/iennn spKOCTHON TeMIIEPATYPhI Mbl BO BCEX CJIyUa-

AX CpaBHHBaJIM Pa3MEPbl KOMIIOHEHTDBI C IIpEAe/laMi Ha pa3pelleHuce, OlleHuBacMbIMU 110 CbOpMYJIG

[90]:

41n2 SNR
upen = boy | ——In| s —7 ) (3.7)

rae by, — pasmep JuarpaMMbl HAIIDABICHHOCTH B IIPOEKIINH HA HAIIPaBJIEHHE 1), BJIOJb KOTOPOI'O
OTIEHMBAETCs TIpejiesT 1o pasperrennto, a SN R — orHomenne curtaga K mymy. CKO mryma BbI-
YUCJIAJI0OCh Ha KapTe MHTEHCHUBHOCTU IIOCJI€ BbIMUMTaHWA MOJAEJIN HMHTEHCHUBHOCTU B O6HaCTH 3X3
JirarpaMMbl HaIIPaBJIEHHOCTH BOKPYT IIEHTPa KOMIIOHEHTHI. DTO IO3BOJIMIO YYECTb JIOKAJIbHBIE
IIyMbI Ha KapTe BOJIU3U KOMIIOHEHTBI, OTPayKalollre, B TOM YHCJIe, ¥ KAYeCTBO MOJIEIN.

Beero 6nuto npoananmsuposano 60 nadsojenuii B nepuoy 2008-2014 rr. Bee jBukytiue-
Cd KOMIIOHEHTBI CTpYI/I IIOKAa3bIBaJIN TUIINYIHBII pI/ICYHOK IBOJIIOII NN HpKOCTHOﬁ TeMHepaTypr C
pacCTosiHUEM BJIOJIb CTPYH (BPEMEHEM ): sipKOCTHAsl TeMIlepaTrypa yOblBajia ¢ pacCTOSHUEM, KaK U
OXKUJIAETCS B CJIyUae U3JIydalonlero n aauadarnaecKu pacuiupsrioierocs CrycTka, mia3mMbl. Tummd-
Hble MaKCUMaJIbHBIE APKOCTHBLIC TeMHepaTypr JJIEL ILBI/I}KYH_H/IXCH KOMIIOHEHT COCTaBJIAJIN ITOPAIKA
10" K B cucreme orcuéra HAOIIONATES.

,ZLJIH CTallMOHapHbIX KOMIIOHEHT, HaO60pOT, Ha6mo,uaeMaﬂ APKOCTHaAd TeMIIepaTypa CUJIbBHO
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Puc. 3.1: dpkocrHas Temneparypa (B JorapudmimdeckoM maciirabe) s sapa Ha JIJINHe BOJIHBI
7 MM (3all0JIHEHHBIE KBaJIpaThl, GUOIETOBAs JUHUSA), JJist craruoHapHoil KommonenTsl ST1 (3a-
[OJTHEHHBIE KPY’KKH, 3€I6Has [IyHKTUPHAS JIMHUS ), & TaKyKe JieTeKTupoBanus ¢ PajnoAcrponom
Ha JymmHax BosiH 18, 6 m 1.35 cm (uépubie pomObl). CrpekaMu 00O3HAYECHBI HUZKHEE IIPEJIEIbI
Ha sPKOCTHYIO Temieparypy. JLis yaobcTBa cpaBHeHns Ha 9TOM Ke IpaduKe TPUBEJICHBI KPUBLIE
IJIOTHOCTH TOTOKA JIJIA TEX K€ KOMIIOHEHT, KpacHas - JIId sjipa Ha 7 MM, KEJITas — JIjId CTa-
rroHapHoit kommouenTsl. [lo ocu aberce — Bpems (MJD), mo ocu opHAT: cjieBa — SIPKOCTHAST

remuepatypa (K), cipasa — miornocrs noroka (flm).

MEHSAETCs CO BPEMEHEM U UMeeT MaKCHUMyMbl, OJIU3KHEe 110 BPEMEHU K MaKCUMyMaM ILIOTHOCTH
[IOTOKA COOTBETCTBYIONIUX KOMIIOHEHT. Tak:Ke M3 pe3y/IbTaTOB MOJIC/IMPOBAHUSA CJIEIyeT, UITO Pas-
mep PC/IB spa na 7 MM BO BpeMsi caMOil MOIIHOI BCIIBIIIKU MOYTH BO BCEX HAOJIOAEHUAX ObLI
HEpa3peIeH, a 3HAYNUT, B TAKUX CJIydasgX HAIU OTEHKHU JAI0T HUMHCHUL TTPEJIes Ha APKOCTHYIO T€M-
nepatypy. KadecTBo JaHHBIX M HMOKPBITHE UV-IJIOCKOCTH BO BCEX HAOJIOACHUAX OBLIO CPABHUMO
XOPOIINM, TOITOMY sJIPO HE pa3penrajgoch U3-3a PeajbHOrO YMEHBIIeHHU ero pa3Mepa. 3aBUCH-
MOCTb SIPKOCTHOM TeMIIepaTypbl U IJIOTHOCTH IIOTOKa Ha JJIMHE BOJIHBI 7 MM OT BPEMEHH JIJIst
PCJIB sapa u 1epBoit craimoHapHoil KOMIIOHEHTDI puBejieHbl na Pucynke 3.1.

Mpu1 obHapykuin, 9To HAOJIOIaeMas APKOCTHAA TeMIIepaTypa JBYX HanOoJiee SPKUX U KOM-
MaKTHLIX JleTajeil Ha JymHe BOAHBI 7 MM B npomexyTke 2008-2014 mensmach ot 10Y° 10 10'3
K. Maxcumasbnoe snadenne 103 K 6bL10 10CTUIHYTO 0JHOBPEMEHHO C MUKOM ILIOTHOCTH II0TOKA
PCJIB sinpa. 910 3navenue coryiacyercs ¢ spKOCTHBIMEU TeMIIepaTypPaMu, IPOJIeTeKTUPOBAHHBIMU
¢ PajmoAcTporoM Ha Ipyrux JIMHAX BOJIH C TOM PA3HUIEH, 9TO BO BpeMsI HA3EMHO-KOCMUIECKIX
nabsrronennii B 3C 273 He MPOMCXOAUIO HUKAKAX PE3KUX M3MEHEHUI IIJIOTHOCTH ITOTOKA.

Mg mapamerpos PCJIB snpa na jymmae BoJiHBL 7 MM BO BpeMmsi muka Benbimku (2010 sH-
Bapst 10) MBI BBIYUC/IHIN APKOCTHYIO TeMIEPATYDPY Teq B HIPEIIOIOKEHIN PABHOPACIIPE/IEICHUST

MeZKJly SHEPIUsAME MAarHUTHOTO 1oJist 1 dactuly [87]. C yuérom pesnsituBucrckoro yensienns § S 13
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Bepxugz onenka To, < 9 x 10! K, a npu ucnonszosannom B pabore [71] § = 6 B cucreme orcuéra
nabmonarens Toy &~ 4 x 10" K. Cornacho [87], npesbimenne Hab1101aeM0il IPKOCTHOM TeMIepa-
Typsl 1}, HaJ1 TeMieparypoil paBHOpacupeetenus 1o, TpebyeT IPEBLIIeHNs SHEPTUH YaCTULL HaJl

SHepFHGﬁ MATrHUTHOI'O IIOJIA.

3.4 IlapameTpbl HaUaJa CTPyHU

[Monoxkenne PC/B sapa (nosepxuoctun 7 ~ 1, [32]|) 3aBucuT or reomMeTrpun CTPYH, BeJU-
YUHBI PEJIATUBUCTCKOIO YCUJIEHUS, HAIIPSIZKEHHOCTU MArHUTHOTO TOJIA B, a TakKe OT IIOTHOCTH
gacturg, V. Vcnosb3ysa anaams BUJIUMOTO C/IBUTa HAYasIa PEJIATUBUCTCKON CTPYHU € YACTOTOM, CM.
Paznen 2.3, MoxkHO oneHnTh 3HavYeHust napamerpos N, B crpyn [33]. OnHako, u3MepseMbIX Besu-
YUH HEJOCTATOYHO, YTOOBI IMOJIHOCTHIO OIPEJIEIEUTD BCE MapaMeTPhI, TOITOMY HEOOXOMMO TaKKe
[IPEJIIIOJIATaTh HEKOTOPYIO CBA3b MEKJLy BEJIMYMHON MATrHUTHOI'O TOJS U IJIOTHOCTHIO YaCTHII.
B GosbimacTBe ciaydaes [manpumep, 33, 161, 162| npesmnonaraercss paBHOPACIPEIETICHIE ME¥K-
Iy TIOTHOCTSIMU SHEPIUil MATHUTHOTO MOJIsi U 9aCTHIl (9TO, OJHAKO, MOYKET ObITh HEBEPHO, €CJIn
BHYTpeHHssl TeMIepaTypa Hadaja crpyu npesbimaer 10105 K),

2
1= b
8m 1n<7max/fymin)mec2

(3.8)

e Me — Macca IOKOS JIEKTPOHA, & Ymin U Vmax OUPEJIEJISIOT JIMAIIA30H SHEPIUil 3JIEKTPOHOB.
3/1ech 1 jasiee Mbl TOJIAraeM Yimaz / Ymin = 1000.

B pa6ore [163] 6bL1 Ipe/II07KeH METO L OTIpe/IeJIeHIsT TapaMeTPOB BBIOpOca 6e3 Tpe IoiozkKe-
HUS PaBHOPACIPE/IEICHUsI, OJHAKO, KaK yTBEPKJ/IAIOT CaMH aBTOPbI, TUIUYHONW TOYHOCTH H3Me-
peHUs CABHUIa siJipa HEJIOCTATOIHO JJIsi TOrO, YTOOBI OPraHUIUTH IIOJIydaeMble rmapamMeTpbl. B To
JKe BpeMst 3KCTpeMasibHble apKocTHble TemiepaTypbl > 101 K aapa 3C 273 (uro coorsercrByer
BHYTpEHHell ApKOCTHOI TemiepaType T in > 7 X 10" K e MaKCHMAJILHOI OIEHKH PeJIATHBUCT-
ckoro yemnenus 0 = 13), em. Pasmen 3.3, Tpebyior HapyleHusi paBHOPACIPEIEICHUST B CTOPOHY
1peobJraJlalus IJIOTHOCTH SHEPIUH JacTuil. 11oaTomMy It OlEeHKN BeJIUIUHBI MATHUTHOTO ITOJIsT 1
[JIOTHOCTH 9acThIl B pabore [71] Mbl cHAYAIA OIPEIESINIIN WX, UCIOJIb3YsT BHIPAYKEHUS B TIPEJII0JIO-
JKEHUU paBHOPACIPEICICHUS, & 3aTeM IIePeCIUTaJI, UCIIOJIb3Ys 0oJiee pa3yMHbIE TTPEIIOIOKCHIS .

JIist HAIUX 9eThIPEX MHOIOYACTOTHBIX HAOJIIOJIEHUIT MbI CHAYa & BBITUCIUIN MAIHUTHOE
1oJie Ha paccTodHun 1 MK OT MCTUHHOTO HadaJia CTPYU COTJIACHO BBIPAXKEHUIO, ITPUBEJIEHHOMY B

pabore [162]:
O (1+ 2)° I (Yaw/Yomin) \
$02 sin®1 9

e 6 = 6 — pakTOp pPeSATUBUCTCKOrO ycujeHus, § = 6° — yroj HakJioHa BbIOpoca K JIydy 3pe-

B, =0.014

(3.9)

uus, ¢ = 1.1° — ucTUHHBIN yroy packpbiBa crpyu, a k, u ()., onucansl B Paznene 3.1. s toro
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ara 10N | 100 N | 1000 N
25 okTsbps 2009 | 0.05 | 0.016 | 0.005
05 nmexadbpsa 2009 | 0.08 | 0.025 | 0.008
26 ssuBaps 2010 | 0.14 | 0.045 | 0.014

Tabauna 3.2: Maruurnoe moje B BUJIMMOM Hadajie CTPyH Ha JymaHe Boinbl 7 mm BI ™ (Tc)
JUIS PAsMYHBIX 3HAMEHUI IPEBBLIMICHNS IJIOTHOCTH YacTul] 1mo cpasmenmio ¢ N = 1500 cm—3,
OIEHEHHBIM B TIPEJIIIOJIOKEHNE paBHOpAcIpe/ieerust st Habsonerns 28 aprycra 2009 roga (cm.

Tabsuiy 2.2).

4TOOBI HANTH MarHUTHOE 110JIe Ha ITPOU3BOJILHOM PACCTOSHUU, HEOOXOMMO ITPEIIIOI0KUTEH 3aKOH
€ro M3MEHEHUs BJIOJIb CTPYHU. B IPeIooKeHnn paBHOpACIpe/ie/ieHus MArHUTHOE T10JIe B CTPYe
yMenbIiaercs 1o sakony B(r) = Byr~! a miornocrs wactun N(r) = Nyr~? [32]. [LiorHocTs va-
CTUIL HA PACCTOsAHUU | TIK OT HA4aJa CTPYHU Bhraucjsiercs 1o dpopmyste 3.8. [loyuennbie 3navenus
CPABHUMbI C OIIEHKAMH 10 JIpyTruM ucrtodrukam [33]. TlapaMerpsl cTpyu B IPEIIIOIOKEHUT PABHO-
pacripejiesierns npuBeeHbl B Tabaume 2.2 B Paznene 2.3. OHako, KaK TOBOPUJIOCH BBIIIE, CYJId
110 BeJIMYMHE APKOCTHON TeMuepaTypbl 1 jn > 7 X 10" K, peaspHas IUIOTHOCTD YACTHUIL JOJIZKHA
OBITH BBIIIIE.

Cornacno [32] u [33] Besimvnna MArHUTHOTO TIOJIA B BUMMOM HAYaJie CTPYU 3aBUCUT OT (2,
u Ni. Cyag 1o m3MepeHHBIM 3HAYTEHUSIM SPKOCTHOW TeMIIepaTypbl, BO BpeMs HaOJIOmeHust 28
aprycra 2009 roja ycjioBusg B CTpye MOIVIM OBITH OJIM3KU K paBHOpacupesesaeHuio. [fosromy mbr
CUYUTAEM, UTO ITapaMeTpPhl, olpeie/iéHuble 1o hopmysaam 3.9 u 3.8, OJIM3KHU K PeaIbHBIM 3HATEHUSIM.
Ucnonnbayst nuzmepennbie 3uadenus k, u (),.,, a TakzKe 1ojiaras CIeKTPAJIbHBIN WHIEKC ONTHIeCKU
Torkoro m3mydenust « = —0.5 (a snaaur k, = (3 —2«) /(5 — 2a) = 2/3) mw m = 1, MarauTHOE TI0JIC
B sJIp€ BO BPEMs OCTAJILHBIX HAOJIIOJIECHUN MOXKHO OICHUTH 110 (hOpMYIIE:

Ky -1
. / kb(3/270‘)
b N’y

o o Pk (Q’W/ sin 6’)
B,Zore = BZore y1/kr ] kr o N
(Q,/sind) " 1

I/l MHTEPECYIONe HAC 3HAUEHUsT OTMEYEHDbI IITPUXOM, a 0e3 MITpuxa 3Hav9eHus B HAO/I0/ e 28

, (3.10)

asrycta 2009 roya. Drta dhopmysia yINTHIBAET KaK U3MEHEHME TI0JI0KEHUs HavdaJa CTPYU Ha JIJINHE
BOJIHBI 7 MM, TaK W M3MEHEHHUe IJIOTHOCTU YaCTHIl M He IpeJIojaraeT paBHopacipe/enenus. B
Tabmure 3.2 cymmupoBaHbI pe3yabTaThl paciéta MaranTHOro 1mojist B PC/IB sape va jauHe BOJIHBI
7 MM JIJId PA3JIMIHBIX 3HAYCHUHN IIJIOTHOCTH YacThll. Kak BUJIHO, JlaKe MIPHU YBEJIUICHUN ILIOTHOCTH
gactull B 10 pas3 1o cpaBHEHUIO ¢ BEJIMYMHON, OTIEHEHHO U3 PABHOPACIIPE/IEJIEHIS, MAarHUTHOE 10JIe

B dJipe cocTapigeT Besmanny nopsika 0.1 I'c.
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3.5 ZpkocTHas TemMIilepaTrypa ¢ y4€ETOM paccessHus

3C 273 pacrnojiaraercss Ha BBICOKOI TajakTu4deckoii jojrore +64.36°, BAaJIM OT ILJIOCKOCTH
lanakTuku. Kpome Toro, cauraercs, 4To Hanboee CUILHOE paccesHue ITPOUCXOIUT Ha Haubosee
6mm3KOM paccensatoteM Beriectse [164]. TlosTomy MOXKHO yTBepKIaTh, 4TO HAJIMYHE CyOCTPYKTY-
DBl paccesiius B HAMOOJIBIIEH CTEleHn MOXKET ObITh OOYCJIOBJIEHO UMEHHO BerlecTBOM [ajiakTuku
[165]. Host 3C 273 mogens pacupesesnenns cBoboaabix saekrponos NE2001 [166] npenckasbisa-
eT yIVIOBOE YIIUPEHHE HOPAIKA Opace & 0.75 mcek myrum g gacrorsr 1 T (A &~ 30 em). Mer
MaCIITabMPOBAJIN Ty BeJMIUHY Jtst Iy Bosii 18, 6 u 1.35 e 110 3aKoHy Opace o< A2 Ha Pucyn-
Ke 3.2 NpUBEJeHbl CUMYJINPOBAHHBIE M300parKeHusi CTPYKTYPhl KPYKKa PACCedHUs JIJIsi Pa3HbIX
JUIMH BOJTH M Pa3HBbIX 3HAYEHUI MCTUHHON SIPKOCTHOM TeMIlepaTypbl NCTOYHUKA.

Ha jgymue BostHbI 18 €M IeTeKTHPOBaHUS JIETIECTKOB ¢ PanoAcTpoHOM Tpe o iararoT Hajiu-
4ie B HCTOYHMKE SPKOCTHBLIX Temieparyp T3, = 10 K as rayccosoil cTpyKTypbl HCTOUHUKA Ge3
yuéra cyOCTPpYKTYPbI paccesHus, HO ¢ yIETOM YIVIOBOIO YIIUPeHUs 3a cU4eT paccednnsd. OJHAKO,
B Clydae HaJIn4dus paccesdHus B Harpasjennn Ha 3C 273, oxKujaeMble aMIUIATYIbI pebPaKInoH-
HOTO IITyMa Ha TakKuxX 6a3ax JIOJIZKHBI ObITh IMPUMEPHO B D pa3 BbIIIE, YeM IPOJICTEKTUPOBAHHDII
curnaJi, cM. Pucynok 3.3. Takum ob6pazom, B paMKax peauCcTHIHOTO TPEIOJIOKEHIS O HAJIMTHI
paccestHUs Ha JIJINHE BOJIHBI 18 CM, Ha HA3eMHO-KOCMHUYECKUX 0Oas3ax BIepBbIe Oblia OOHADYIKEHA
cyOCTpYKTypa KpyzKKa paccesdHus OT BHETaJIaKTUIeCKOro ucrounuka. [lojydennbie ganHbie Mo-
I'yT OBITH 00bICHEHBI PePAKIIMOHHBIM IITyMOM, €CJIH pa3Mep UCTOYHUKA ObLT A 570 MKCEK JIyTH,
9eMy COOTBETCTBYeT fpKocTHad Temmeparypa Ti ~ 6.8 x 102 K. DToT pesyabrar ¢1abo 3aBHCHT
OT PUHATON MOJHOI IIOTHOCTH 1oToKa Vo = 5.0 du, cMm. Pucynok 3.4.

Ha nyune Bostaet 6 ¢M oreHku, ¢esiaHHble ¢ YI6TOM u 0e3 yuéra cyOCTPYKTYPbI, JAI0T MOYTH
onmHakoBble 3Hadenna Tj, ~ 1.4x 103 K. YTo6bl B JaHHOM CIydae pasIenThb BKJIa ] HCTOIHIKA OT
BKJIaJIa PACCesiHUs, HY2KHO ITPOBECTU HAOJIIOJIEHUs TOTO YKe 00bEeKTa Ha TAKUX K€ MPOCKITUIX Oa3bl
qepe3 Dbyso6p/v1 ~ 1 Hegermo. DTo BpeMs JOJIKHO OBITH JOCTATOYHO OOJIBIINM JJIS H3MEHEHUSsI
KOHMUTYPAIMH PACCEUBAIOIIEr0 SKPaHa, HO JOCTATOYHO MaJIbIM, 9TOOBI MOYKHO OBLIO IIpeHeOpedh
BHYTPEHHEH MEePEMEHHOCTHIO CaMOT0 UCTOYHUKA. [Ipu 9TOM OTCyTCTBHE M3MEHEHHiT KOPpPEJMpo-
BAHHON IIJIOTHOCTU ITOTOKa OYJIET FOBOPUTH B IOJIb3Y TOI'O, YTO JICTEKTUPOBAHUE OOYCIOBJ/IEHO HE
CyOCTPYKTYPOIi, & CAMUM HCTOUHUKOM.

Ha mmne Bosmer 1.35 M oxKujiaemMasi aMIUIATY/Ia PEDPAKIIMOHHOTO IIyMa JJIs [ayCCOBOIO
HNCTOYHUKA C U3MEPEHHBIME pasMepamMu fy., = 26 MKCeK JyTn TpuMepHO B 4 pa3a MeHbIIe HabJTo-
JlaeMbIxX 3HadeHuil. Takum o6pa3oM B aMILTUTY e curaJjia Ha 1.35 cM rapaHTUpOBaHHO JOMUHUPYET
U3JIydeHre caMoro MCTOYHUKA ¢ gpKOCcTHOM Temieparypoii Ty, ~ 1.3 x 101 K. IIpu arom MoxHO
YCTAHOBUTH M BEPXHWII IPejes Ha BO3MOXKHBIE APKOCTHBIE TEMIEPATyPhl Ha JIJIMHE BOJIHBI 1.35

cM. PedppakimOHHBIN TITYM HPEBBICUT CUT'HAJI OT MUCTOYHHMKA IIPU sIPKOCTHOI TeMIlepaType BBIIIe
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HepaccesaHHoe
msobpaxeHne A=18cm A=6cM A=1.35cMm

Puc. 3.2: CumynupoBannbie n3006parkeHns1, moKasbiBaorne 3hdekT pedpakImonHoi cyOCTPYKTY-
pbl paccesnus Ha jymHax BoJH 18, 6 u 1.35 em. [lj1g KaxK10ii JIJIMHBI BOJTHBI IIPUBEJICHO JIBA CJIyvasd:
J1Is1 HCTUHHOM SIPKOCTHOI TeMIiepaTypbl HCTOYHUKA B cucTeMe oTcuéTa Habmogarens 1013 K (epx-
Hss cepus nzobpazkenuit) u 101 K (nmxussa cepust nzobpaskenuii). s Beex ciydaeB HCTHHHOE
pacupenencHna ApKOCTU ONMMMCHIBACTCA ABYMEPHON KPYIJIOH rayCCUAaHON € ITOJTHOA MJIOTHOCTBIO TO-
Toka 5 fu. fprocTh nmpuBeeHa B JIMHEHHON ITKaJie U MacIITaOUPOBaHa TaKUM 00pa30oM, ITOOBI
UK PKOCTU Ha BCEX N300parKeHUIX B KaxK 0l cepun ObLI ObI ojuHakoBbIM. [1IKaja yriioBex pas-
MEpOB JINHEHHO MaCIITaOUPOBaHA B COOTBETCTBUE C JIJIMHON BOJIHBI TaK, 9TO I KaxKJIOW ITaHen
HepaccesiHHOe M300pazkeHne MCTOYHUKA UMEI0 ObI OJIMHAKOBBIN pa3Mep Ha BCEeX M300PaKEHUSX.
Macimrab npuBeéH 101 KazKIbIM n3o0pazkenneM. [lapaMerpbl paccesiHusl COOTBETCTBYIOT MOJIE-
au NE2001 g nanpasienns na 3C 273. Jlna amun BosH 6 m 18 ¢M cyOCTpyKTypa paccesHust

OTYETIUBO BUIHA.
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Puc. 3.3: [losiyuaemas gpkocTHasi TeMilepaTypa B 3aBUCUMOCTH OT IOJHOM IIJIOTHOCTU IOTOKA
PCB sapa Vy. B kadecTBe KOppe/iMpoBaHHOi 1IOTHOCTH 1OTOKa Vp = 47 MmAu B3dTO Ccpejinee
3HaYeHne Ha JyimHe BOJIHBI 18 cMm g 6a3bl B = 164000 km. Kpacuas crionrHast JuHAS TOKa3bl-
BaeT MOBEJCHUE U3MEpPsIeMOil APKOCTHON TeMIepaTypbl JIjId UCTOYHUKA B (popMe rayccuanbl, CM.
@opmyiy 3.4, a takxke [151]. Cungst nmyHKTUpHASI JMHUA OKA3LIBAET U3MEPAEMYIO IPKOCTHYIO
TeMIIepaTypy B Ciiydae, eCu JIeTeKTUPOBaHusA ¢ PajnoAcTpoHOM 0OYC/IOBICHBI CyOCTPYKTYPOit
paccesnus, cMm. Popmysy 3.6. Huknsas orubaroriasi onpejie/isier, 9To JOMUHUPYET B aMILIATYIC
GYHKIMT BUHOCTU Ha, JJIMHHBIX 0a3ax — U3JIy9YeHHEe OT UCTOYHUKA WA CYOCTPYKTYPa pacCesHus.
T}, OT UCTOYHUKA MMeeT OCOOEHHOCTD It Hepa3pelénuoro ucrounuka Vo = Vg, a T}, ot cybeTpyK-
Typbl — Korna Vi [V = Opeqy. 11 1110601 10IIHOI 110THOCTH HOTOKA s11pa 2 1 flH rerekTupoBamms

Ha JJTMHHBIX 0a3ax 00YCJIOBJIEHBI BKJIAJIOM OT CyOcTpyKTypbl paccesuus. g 3C 273 na jymne
poaubl 18 e Vy = 5.0 duu T}, ~ 7 x 10'? K.
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Puc. 3.4: Ammmryna dynkipu sugaoctu (MSH) B 3aBUCHMOCTH OT JIMHBI TIpoeKimn 6aspl (103
KM) JIJIsl KPYIJIOii rayccoBoit Mojiein ucrounuka. CILIONIHBIE JIMHUU COOTBETCTBYIOT CUIHAJY OT
HUCTOYHUKA, & IYHKTUPHbIE — pedppakimonHomy mrymy. [loHas mI0THOCTD TOTOKA, JITUHBI ITPOEK-
nuu 6a3bl U aMILTUTY/I6I (DYHKIIUU BUJIHOCTUA Ha JIMHHBIX Oasax mnpusejenbl B Tadbmune 3.1. Ha
KasK/IOM PUCYHKe BEPXHsisl U3 JIMHUI OJTHOTO 1[BETA OIPEJIE/ISeT, YeM O0YCIOBICHO JeTEKTUPOBAHMIE
HA JAHHOM JiytnHe 0a3bl, CAMUM UCTOYHUKOM WJIM CYOCTPYKTYPOil paccesnus. OmubKu m3Mepennit
AMILTUTY/IbI HA Ha3eMHO-KOCMUYECKNX 0a3ax NMpHUBEJEHbl HA YpoBHE +10 M BKJIOYAIOT OIMIUOKHU
KaJIMOpOBKK. PasubiMu 1iBetamMu 0003HAYEHBI MOJIEN UCTOYHUKA C PA3HONW MCTUHHON sIPKOCTHO#
temueparypoit: cunue — ¢ Tj, = 102 K, kpacubie — ¢ Tj, = 10! K, 3e1énble — ¢ apKoCTHO# TemIIe-
paTypoil, COOTBETCTBYIOIIEH HAMIYYIIIeil almpokcuManuu Janabix. Ha pmae Bosiabr 18 ¢Mm geTek-
tupoBaHus ¢ PagmoActporom 00yc/ioB/IeHBI CyOCTPYKTYPOit paccestHrs, Ha 6 ¢M — BKJIaJI CUTHAJIA
OT UCTOYHHMKA U CyOCTPYKTYPBLI COIIOCTABUM, a Ha 1.35 CM JIOMHUHUPYET CHUTHAJ OT UCTOYHUKA.
Ha cpennem pucynke takzke rokasaH juara3on +10 BOKpYT cpejineil aMILUTy bl pebpaKkIinoH-
HOT'O TIyMa. BujiHo, 4To 9TOT JiMana3on CHJILHO accuMMeTputed. Jljist ofMHOYHOrO HAOJIO/IeHs
HEeJIETEKTUPOBaHNE ropas/io 0ojiee BEpOsATHO, YeM JCTEKTUPOBAHUE CUT'HAJA C aMILIUTYION BBIIIE

cpejiHero 3uadeHusd pedpakIimoHHOro IIyMa.
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Ty ~ 7 x 108 K.

Hecmorpss ma To, 9TO0 MBI HIpemosiarajn HEKOTOPbIE IMapaMeTPhl PACCesHUS MPU PACUETe
APKOCTHBIX TEMIIEpATyp, KOHEYHbIE Pe3yJIbTAThl HEe OYeHb CUJILHO 3aBUCAT OT CJAEJTAHHBIX IIPE]I-
nosnozkenuit. Tak, s GUKCHPOBAHHOTO Opace IPU W3MeHeHHNU (v 0T 1.66 10 1.9 ApKocTHas TeM-
neparypa mensercst Bcero Ha 10%. Eciin paccrostHue 710 paccenBaroliero sKpaHa He 1 KIIK, Kak
1Ipe/IoNaranoch, a 10 Kk, To pedpakiHoHHbI myM yMenbimuTcs B 1076 a2 1.47 pas, uro npu-
BEJIET K yBEJUYEHUIO sPKOCTHOI Temmepatypbl B 1.47 pa3. Hamm omenku 7}, Tak:ke 3aBUCAT OT
Opace, KOTOpOe olleHmBasIoch coryiacHo Moean NE2001. DTa Mozens, H3HAYaJIbHO OCHOBaHHAS HA
HAOJTIOEHNAX IIYJIbCAPOB, TOKa3aJa COTJIACOBAHHOCTD € M3MepeHusiMu, mpoBeaéHHbIME 110 AT,
¢ TouHOCTBIO 10 hakropa 2 [167]. UccaenoBanne yacrorno-3aBucuMbix pasmepos AL [168] mo-

kazano st 3C 273 3aBUCHMOCTD Byuop, o ALO9E0M

, 9TO TIOJTBEPKJIAET HAIIle IIPEIIOJIOKEHNEe
Oucr >> pace-

Ciryqaitabeiit xapakTep pedpaKIMOHHOTO IITyMa BHOCHT CBOM BKJIa B HEOIIPEIEIEHHOCTD OTeH-
ku Ty,. s nabopa usmepenuii, 00yc/JIOBJIEHHBIX CYOCTPYKTYPOIl PacCesHus, Ha JIMHHBIX 0a3ax
OLIEHKA Opeq, o< T1,. B cmiry Toro, uro sHaunrTenbHasg 4acTh paclpejenenue Pajes jie:KuT nHuzxe
yposaa CKO, anocrepropHoe pacHpeieseHIe Opeq, MOXKET €Ia00 OIPDAaHHYUBATHL PeaJbHOE pPac-
upeestenne. Tax, g OUHOYHOTNO U3MEPEHUA BHYTPH Aualna3ona £10 3HaAUCHUA Opeg, MEHAIOTCH
HpuMepHO B 7 pa3, a s JBYX u3Mepenwii — B 2.5 paza. B oboux ciydasx jguanazoH CHJILHO
HeCHMMeTPUYeH U OOJIbIINE 3HAYCHUSA Opegy, ABJIAIOTCA OOJIee MpeAnodTuTe bHbIME. [TosToMy ns-
MepeHHAA 110 Opeq, APKOCTHAA TEMIIEpaTypa CKOpee MOXKeT OBIThb B HECKOJIBKO Pa3 BBIIIE HAITHX
OIIEHOK, HO CHJIbHO HIKe OBITh He MoxKeT. C JIpyTroif CTOPOHBI, IIOMUMO HPUBEIEHHBIX BBIIIE JIe-
TEKTUPOBAHUIT JieriecTKOB ¢ PajimoAcTpoHoM, ObLIN U HEJETEeKTUPOBAHUST HA CPABHUMBIX JITHHAX
npoekiuu 6a3pl. Takum 00pa3oM, HAIIKM U3MEPEHUs] MOI'YT ObITh 1yBCTBUTEIHLHBI TOJIBKO K CAMBIM
OOJILITUM 3HAYCHUAM BOJIN3U MAKCUMyMa PACIPEIe/ICHIS aMILIATY/ T pedppaKkIimoHHoro myma. To-
riia CKO pedpakiinoHHOTO myMa MOYKeT OBITh MPUMEPHO B 2 pas3a HUXKe, 9eM M3MepPEHO, UTO B

CBOIO O49€epe/lb ITIOHU3UT OIECHKN HpKOCTHOfI TeMIIEPpATypPbl Ha JAJIMHE BOJIHDBI 18 cM B Te xe 2 pa3a.

3.6 dPusmueckue IIPpUYINHDBI 3KCTPpEMAaJIbHbIX APKOCTHBIX TEM-

neparyp B 3C 273

C10KHO 0OBSCHUTH JIETEKTUPOBAHIE CTOJIb BBICOKHUX SPKOCTHBIX Temieparyp B 3C 273. Co-
IIACHO AHAJIN3Y KUHEMATUKU Ha JJIHHE BOJIHBL 2 CM, MAKCHMAJIbHAS BUAUMAs CKOPOCTD JIBUZKEHUST
kommonenT B crpye 3C 273 Ob11a Bapp ~ 15¢ [140]. B crarne [71] Mbl ofeHIIN CKOPOCTD IO JIBIZKE-
HIIO KOMIIOHEHT Ha JJIIHE BOJTHBI 7 MM [app A% 8¢, a 110 BCIBIIIKAM B CTAIMOHADHBIX KOMIIOHEHTAX
BO/IM3N Havasa CTPYH [Sapp ~ 12¢, cm. Paznen 2.5. Takue ke oumeHnku IHoJydaiorcss U B paboTax

[20] u [125]. Takum obpasom, 3a c4ér pesssTuBUCTCKUX 3bdEKToB HabmoIaeMast SPKOCTHAST TeM-
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repaTypa MOXKeT ObITh yBeJMIeHa 110 CPABHEHUIO ¢ BHyTPeHHel B 0 &~ 6 pa3 [71], Ho He Gosee uem
B 0 < 13 pas. mes B BujLy npejiesl Ha KOMITOHOBCKYI0 Katactpody 10M° K [87], Mmoo yTBep-
JKJIaTh, 9TO HabJIoaeMoe JomiuiepoBckoe yeusienre B 10 — 60 pa3 Menbiiie HEOOXOIUMOTO JIjist
00bACHEHUS M3MEPEHHBIX APKOCTHBIX TEMIIEPATyp Ha JjIuHEe BOJHBI 18 ¢cM u B 3 — 20 pa3 MeHbIle
qura 1.35 em. IIpu sTom xapakTepHoe BpeMsi KaTaCTPOMPUIECKUX TTOTEPh SHEPTUU PEJIATUBUCTCKUX
9JIEKTPOHOB Ha 0OpaTHOE KOMIITOHOBCKOE paccesiiue < 1 jug [87] juisi m3MepeHHbIX sIPKOCTHBIX
temueparyp Ti, 101 K, uro na 3 nopsiika menbiie nabmogaemoit B 3C 273 Ipogo/IzKUTEILHOCTH Cy-
IIIECTBOBAHMS SKCTPEMAJIbHBIX SPKOCTHBIX TeMIIepaTyp. DTO MPUBOIUT K BBIBOJLY, ITO MU3JIydIeHUE
3C 273 He 019€eHDb XOPOIIIO OMUCHIBATCS HEKOTEPEHTHBIM CHHXPOTPOHHBIM W3/Ty YeHHEeM PeJIsITHBUCT-
ckux 37ekTponos [169]. Kpome Toro, cyiiecrBeHHoe U JIOJTOBPEMEHHOE MPEBBIMIEHNE sIPKOCTHOI
temiteparypbl 3C 273 Ha/ 3HAYMEHUEM, XapaKTEPHBIM JIJIs PABHOPACIIPE/IEJIEHUS, TOBOPUT O TOM,
YTO paBHOpACIpeIeIeHue OJHO3HAYHO HapyIIaeTcd. [[JI0THOCTD SHEPTUN PEIATUBUCTCKAX YACTHI]
JIOJIZKHA, JIOMUHUPOBATD HAJI IJIOTHOCTHIO SHEPTUH MATHUTHOI'O TOJIH.

Bo3MoKHBIM 00bsICHEHIEM HAJIMYHS S9KCTPEMAJIbHBIX SPKOCTHBIX TEMIIEPATYP MOIJIO ObI OBbITH
OTJINYNE CKOPOCTHU ILJIa3Mbl, OIIEHEHHON C TIOMOIIBIO BUJMMON KMHEMATUKNA KOMIIOHEHT, OT PeaJib-
HOI CKOPOCTHU JIBMXKeHHUsI BerecTBa B crpye. OHAKO, HAIU W3MEPEHUsT BUIUMONW CKOPOCTHU IIO
[OC/IEIOBATE/IbHBIM BCIBIIIKAM B CTAIIMOHAPHBIX KOMIIOHEHTAX Ha JIMHe BOJHBI 7 MM (cMm. Pas-
Jest 2.5) TMOoKa3a/M, 9TO KayKyIlasicss CKOPOCTh JIBUYKEHUsSI BEIECTBA CTPYU COCTABJIAET MOPSIIKA
12¢, He npeBbIiIasi MAaKCUMaJILHYIO u3Mepennyio kunemaruky 3C 273 mo komnonentam [20, 125].
BoJtee pannne paboThl Tak:Ke YKa3bIBAIOT HA TO, YTO 3aBUCUMOCTDH HAOJII0/IaeMO i DKOCTHO# TeM-
epaTypbl OT BUJIMMON CKOPOCTH JIBUYKCHUS KOMIIOHEHT COOTBETCTBYET OXKHUJIAEMOI TP OJIMHA-
KOBOM CKOPOCTH JIBHKEHUSI BEIECTBA U KOMIOHEHT-ysapuenuil B crpye [90, 170]. Kpome Toro, na
JUIAHE BOJIHBI 7 MM B Ha3eMHBIX HAOJIOJIEHUAX HAOJ/IIOaeMas SPKOCTHAS TeMIIepaTypa BUIMMOIO
anpa Mersercs ot ~ 101 K 1o ~ 10 K. MaoBeposiTHO, 9TO n3MeHeHHs PeIATHBACTCKOTO YCH-
JIEHUS HACTOJILKO BEJIUKU, YTOObI OObACHUTD CTOJIb IMUPOKUI JIMANa30H U3MEHEHUA SAPKOCTHBIX
temriepatyp PCJIDB supa.

Jpyroit IpUaIrHON MOKET OBbITH UHKEKITNS BHICOKOIHEPTUIHDBIX PEJIITUBUCTCKIX 3JIEKTPOHOB
B CTPYIO WJIN UX HEIPEPBIBHOE PE-YCKOPEHHE, KOTOPOE KOMIIEHCUPYET MTOTEePU Ha 00PATHOE KOMIITO-
HOBCKOe paccesare. OIHAKO M3-3a CHHXPOTPOHHOIN HEIPO3PAYHOCTH OCHOBaHus cTpyn [32, 33, 71|,
KOMIIAKTHAs JI€TaJIb, IPOJIETEKTUPOBaHHAs ¢ PajmoAcTpoHOM, JIOJZKHA HAXOIUTHCS Ha PACCTOs-
HUU 2 D [IK OT UCTUHHOTO HAYAJIA PEJSITUBUCTCKON cTpyu Ha jymHe BoJHbI 1.35 cM, ~ 20 1K Ha 6
e u ~ 60 nk Ha 18 cm. Boutee Toro, B pabore [87] GbLI0 TOKA3aHO, 9TO B TAKOM CIIEHAPHUHU JIOJIZKEH
HaOJIIOIATHCsT BBICOKHI YPOBEHB MaMMa-~U3JIyYeHHsI, 9TO He COOTBETCTBYET JIEHCTBUTEILHOCTH (CM.,
wanpumep, [74]). Hucsiennble ONEHKH CUIBHO 3aBUCIT OT MOJIEJIbHBIX Mpeno/iokenuit. B pabore
[171] 6butn onpeenens HabmoIaeMbie 3(DHOEKTH KOMIITOHOBCKOH KaTacTpodbl U yKA3aHO, U4TO B

3C 273 sror crienapuii He paboraer. Kpome Toro, Kpusble 0J1eCKa KOMITAKTHBIX KOMIIOHEHT CTPYHU



89

Ha JIJIMHE BOJIHBI 7 MM HE IOKa3bIBAIOT KAKUX-JTHOO CYIIECTBEHHBIX BCIIBIIIEK BO BpeMs HaOJIIO-
nenuit PaguoAcrpona Ha Ha3eMHO-KOCMUYECKUX Oazax [71], 4ro roBopuT He B MOJIb3Y MHIKEKIUHU
WA pe-yCKOPEHUs YaCTHII.

CHHXPOTPOHHOE M3JTyUeHUe PeISITUBUCTCKUX ITPOTOHOB TAKZKe MOYKET MOBBICUTH SIPKOCTHYIO
Temmepatypy B (my,/me)”" ~ 1.5 x 10* paz [172]. Tem He MeHee, 1719 yCKOPEHUs TIPOTOHOB Tpe-
OytoTcst MarauTHble 1oJst B (m,/me)? ~ 4 x 10° pas 66ubime, qem g smekrponos. Kpome
TOrO, €CJIM YacTOTa HADJIOJEHUs BbIIIE IUPOYACTOTHI JIEKTPOHOB, siDKOCTHAs TeMIilepaTypa Bce
paBHO Oy/eT yMeHbINaThes 10 3Hadennit nopaaka 101! K 3a c9éT cHEXpOTPOHHOTrO MOTTIONCHNS
u3sIydeHnst sjaektpornamu [173]. Marnurabie mosisi, HeOOXOIUMbIE I YBETMIEHHsT THPOIACTOTHI
BBIIIE YaCTOTBI HAO/IIOACHUIT JOJKHBL ObITh nopsyika 10% T'c. HabiomaTe bHbIX HOITBep K IeHui
HAJIMYMS TAKUX CUJILHDLIX 10sieit B crpye 3C 273 ner.

B MoJes19X ¢ MOHOHEPreTHYeCKUM CIIEKTPOM 3JIEKTPOHOB [174| sipkocTHbIE TeMiepaTypbl
B cayudae 3C 273 moryT gocrurath 10 K, oqmako, m3-3a moTeph Ha CHHXPOTPOHHOE M3JIyYeHNE,
CIEKTD BCE paBHO Oyj1eT ymupsaThes. KoieKTUBHbBIE TTPOIECChI, TAKNE KaK CTUMYJIMPOBAHHOE CHH-
xporponnoe [175] win nukiorponnoe [176| uziydenune Takyke MOIYT HPUBOJUTH K HOSABJIEHHIO

obJlacTeil ¢ SPKOCTHOI TeMIepaTypoii cymecrsenno soime 1012 K.

3.7 BriBoabl

OcHosuble BBIBO/IbI I'JIaBbl 3aKJ/IIOYal0TCd B CJICAYIOMIEM:

1. Tlo pesyibpraram oOpaborku HabJojIleHuil HazeMHO-KOCMUuYdeckKoro unrepdepomerpa Pasmo-
Actpon na jymnax Bosta 7 MM, 1.35, 6 u 18 cm B 3C 273 6611 0OHAPYKEHBI IPKOCTHBIE TEM-
HepaTyphl B cHCTeMe oTcdéTa ueTounnka soime 1013 K| KoTophle mojiiep:KuBaanch Ha 9TOM
yposHe qosibie 1 mecsia. C yIéToM pesiTUBHCTCKOTO yemieHnst B 0 S 13 pa3 spKOCTHBIE
TeMIlepaTypbl Ha JjimHe BoHbl 1.35 cm B 3-20 pa3 npeBbIaloT npeaes Ha KOMITOHOBCKYIO
karacTpody, a Ha jjuHe BosHbl 18 ¢cm — B 10-60 pa3. DkcrpemasibHble SPKOCTHBIE TeMIIepa-
Typhl = 5 x 10'2 K nabmoganuch B sugumom siape 3C 273 ¢ IOMOMIBIO HA3eMHBIX TEJIECKOIIOB
Ha JIJTMHE BOJIHBI 7 MM OJTHOBPEMEHHO € MOITHON BCIBIIKOM M COXPAHSINCH B TeUEHNE 3 MeCs-
1eB. XapakTepHoe BpeMsi KATaCTPOMUUIECKIX OTEPh SHEPIUH PEIITUBUCTCKUX JIEKTPOHOB
Ha oOpaTHOe KOMIITOHOBCKOE paccesinue < 1 JiHs /il M3MEPEHHDbIX PKOCTHBIX TEMIEPATYP,
9TO Ha 3 Mopsijika MeHbIre HaOsogaemMoit B 3C 273 mpOIo/KATEIBHOCTH CYIECTBOBAHMS

KCTPEMaAJIbHBIX APKOCTHLIX TEMIIEPATYP.

2. IlpeBblrenne n3MEPEHHBIX APKOCTHBIX TEMIICPATYP Ha/l 3HAUCHUEM, XapaKTEPHBIM JIJIs YCJI0-
BIS PABHOPACIIPEJICTICHAA TJIOTHOCTA SHEPTUUA B MOJICTIA U3JIYYCHNAS PETATUBUCTCKUAX JTCK-

TPOHOB, IIOAPAa3yMeBaCT CYIIECTBEHHOC JOMUHNUPOBAaHUE IIJIOTHOCTU SHEPI'UU 3JIEKTPOHOB HaJ|
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IJIOTHOCTBIO QHEPI'UHU Mal'HUTHOI'O ITOJIA. HOJIy‘{eHO BbIpazKeHue JIJIgd HaXO2KAeHUA SHaYCeHU A
MaIr'HUTHOI'O IIO0JIA B BUJAMMOM Ha4daJl€e CTPpyHu C y‘IéTOM €ro CMelleHud, a TaKzKe N3MEHEHUA
IIJIOTHOCTH YaCTHI, OTHOCHUTEJ/ILHO Ha6JIIO,HeHI/II71, B KOTOPBIX IIPEIIOJIO2KEHNE O paBHOPACIIpe-
JeJICHUU CIIpaBEIJINBO. C ucnosb30BaHIEeM 9TOTO BbIpazKeHH1d ITOJIYYE€HbI OIIEHKNW Mal'HUTHOI'O
1I0JId B BUJIUMOM dJpe Ha JIJIMHE BOJIHbI 7 MM IIpu pasSHbIX 3HAYCHUAX IIJIOTHOCTU YaCTHUIL.
HOK&B&HO, qTo JdazKe Jigd YMEPEHHOI'O YBEJIMYCeHU A IIJIOTHOCTU 9aCTUIl 3HaAYCHUA MarHUTHOI'O

10JIst B BUJIMMOM Hadaje cTpyn JA0KHbl 661Th < 0.1 Te.

boum PacCMOTPEHDBI HauboJee BEPOATHDBIE CIICHAPUHU I'EHEPAIlUW 9KCTPEMAJIbHBIX APKOCTHBIX
TeEMIIEpATyPp U IIOKa3aHO, 9TO HU OJWH N3 HUX HE MOZKET 00bSICHUTH Ha6JHO,Ha€MbI€ SHa4YeHU:A
TbI

e “DeJIATUBUCTCKOE YCUJIEHUE OOJIbIIE, YeM Mbl CIUTAJIN — HE MOITBEPZKIAETC OIEHKAMU
BU/IUMOI CKOPOCTH JIBUZKEHUS TIJIA3MbBI 110 BCIBIIIKAM B CTAIIMOHAPHBIX KOMIIOHEHTAX,
He MOZKET OOBACHNTEL BapHaIi APKOCTHOi TemmepaTypsl oT ~ 1010 K 10 ~ 101 K;

e “‘ITocTOsdHHASL NHZKEKIUA BbBICOKOSHEPI'MYIHBIX 9JIEKTPOHOB B CTPYIO MJIM UX ITOCTOAHHOE

pe-yckopenue”’ — IMPOTUBOPEUUT HU3KOMY YPOBHIO FaMMa-M3JIydeHUsl, He OATBEePK/1a-
eTcs JJAHHBIMUA MOHUTOPHUHTA IJIOTHOCTH ITOTOKA BUJIMMOTO S/Ipa Ha JIJIMHE BOJHBI 7 MM,
pe-yCKOpeHrne MaJIoBEPOSITHO Ha PACCTOTHUAX JIECATKHN MapceK OT UCTOKOB CTPYH;

e “CHHXPOTPOHHOE M3JIyYCHHUE PEJIATUBUCTCKUX MPOTOHOB” — TPeOyeT BHICOKUX 3HAYCHU

HAIIPSAZKEeHHOCTH MaruTHOro nojs B ~ 102 I'c, uTo He moaTBepsKIaeTcsa HAOIIOICHHA-

MH.

Bompoc renepanum u mojiepKanns Hab/IoIaeMbIX apKOCTHBIX TeMIIepaTyp Ha yposne 101 K
OCTaéTCsd OTKPBITHIM U TPEOYET IepecMOTPa COBPEMEHHON MOJIEIN CUHXPOTPOHHOTO U3JTyde-

HUS PEJIATUBUCTCKUX CTPYIl.

B pamkax obocrnoBanHoro mpe/mosiozkenus o najaunduu paccesuus na M3C B namnpassenun
3C 273 6buta obnapyzxkena cyocTpykTypa pedpakiuonnoro paccesuuns na M3C or BHera-
JIAKTHYIECKOTO MCTOYHMKA. PedpaknMOHHDBIN ITyM Ha Ha3eMHO-KOCMUYECKUX Oa3ax OICHECH
Ha ypPOBHE B O pa3 BbIIIe, YeM OXKHUJIACMbIl CUTHAJI OT UCTOYHUKA 0e3 y4uéTa pacceaHus Ha
junne Bostabl 18 M. Ha jyune Bosinbl 6 cM pedppakIUOHHDIN IITyM CPABHUM CO BKJIQJIOM OT
HUCTOYHUKA, a Ha JInHEe BOJHDLI 1.35 cM jjomuHupyer Hepaccesunoe uzjiydenne 3C 273, Vuér
CyOCTPYKTYPBI pacCessHus MOHMKACT OIEHKY SAPKOCTHOW TeMIIepaTypbl Ha JIJINHE BOJIHBI 18
cM j10 7 x 1012 K. JIna anaimsa SPKOCTHBIX TEMIIEPATyp 0 OFPaHIYeHHOMY HabOpy m3Me-
penuit GYHKIUA BUIHOCTH JIJIsT AKTUBHBIX TaJaKTUK HA JIJIMHE BOJIHBI 18 CM yUuéT paccesdnus

IpeICTaB/IACTCA 0043aTEILHBIM.
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I'1aBa 4

Pacnpeneiienne coeKTpaJJbHOIO MHAEKCA U

CTpPYKTypa HauaJja ctpyu 3C 273

UccnenoBanne crekTpajbHOTO MHJEKCA OTKPLIBAET €IE OJIHY BO3MOXKHOCTH JIJIS M3Y4EeHUS
9BOJTIOIAN TIAPAMETPOB CTPYH BO BPeMsI PA3BUTHS BCIBIMNKNA B €€ BuauMoM Hadase. OKuaaercs,
9TO BO BPEMd BCIBIMIKA B CTPYIO JOJIZKHBI ITOCTYNATh HOBBIC BBICOKOIHEPTUYHBIC HACTUIILI, 9TO
MOZKET ITPUBOJINTH K YBEJIMIEHUIO KPYTU3HBI CIIEKTPa, Ha BRICOKUX dacToTax. AmabaTudeckoe pac-
IIUPEHUE U NIOTEPU SHEPIUM Ha U3JIydYeHUE NPUBOJAT K CIA/IQHUIO CIIEKTPAJbHOIO MHCKCA BIIOIb
cTpyu Ha 6oIbIuX paccTosHusX. OHaKO, caMmoe OBICTPOe U3MEeHEHNE CIIEKTPAJILHBIX CBOMCTB OXKIH-
JIaeTCd B 9aCTUYIHO-IIPO3PATHON 00JIACTU TIEPEX0/ia OT ONTUICCKU-TOJICTOIO U3JTyUCHUS BUIMMOTO
HA4Yaa CTPYH K ONTHYECKU-TOHKOMY B €€ MPOTsKEHHON vyacTu. Tem He Menee, 3ra 00JIaCTb JI0
CUX TI0p OCTaBaJjach MaJoOM3y4deHHON. B jlanHoil TyiaBe MbI UCCeyeM TOBeJIeHUE CIHEKTPAJIHLHOTO

nujekca B crpye 3C 273 Ha pa3sHBIX WHTEPBAIaxX TacTOT.

4.1 PacnpejeiieHne COeKTPaJbHOIO MHJ/IEKCA O CTPYye

Cuekrp uzsydenusi (S o< v%) mWIa3Mbl PEIATUBUCTCKOM CTPYH OIPEJIEISieTCss MHOTUME (haK-
TOpaMH, B TOM 4YHUCJIe Paclpe/ieJIeHueM U3JIydaloluX YacTHUIl 110 SHEPIudM, CUHXPOTPOHHBIM Ca-
MOTIOTJIOIIIEHNEM, a Tak:Ke reomeTpueil Bbiopoca. CIeKTp BUINMOIO Havdasa CTPYH OOBITHO ILIOC-
KWl WM WHBEPTUPOBAHHBIN (MHTEHCHBHOCTH HE 3aBUCUT WJIM PACTET ¢ 9aCTOTOM), UTO SABJIAETCS
CJIEJICTBUEM HAJIMYUS CAMOIOIJIOMEHUs B 9Tl obsiactu [32]. D10 HEyUMBUTEIHHO, BEjib UMEHHO
BOJIN3H BUIUMOTO HAYAJIa CTPYU JIOJKHBI HAOJII0JIATHCS HANOOIbIINE 3HAYEHUS [JIOTHOCTH YaCTHUIL
U BEJIUYUHBI MArHUTHOTO 10Jid. [Io Mepe yMeHbIeHus IIOTHOCTH YaCTUIl U MArHUTHOIO TOJIS C
PACCTOSIHUEM BJIOJIb CTPYU CHHXPOTPOHHOE CAMOIIOIVIONIEHNE OCJIa0EBAET, BEIIECTBO CTAHOBUTCS
[PO3PAYHBIM U UMeeT TUIMYHBI crenennoii crekrp. Kak 6bu10 1mokasano B paborax [177, 178|,

n3-3a pa/I1alluOHHBIX U a,ZLI/Ia6aTI/I‘I€CKI/IX IHOTEPb KPYTU3Ha CIIEKTPa MOXKET YBCJIMINBATLCA C PacC-
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CTOSTHUEM BJIOJIb CTPYH.

Mbr ipoBesi BCeCTOPOHHMIT AHAIN3 PACIIPE/Ie/IEHUS JIBYXIaCTOTHOIO CIIEKTPAILHOTO UHJIEKCA
a B crpye 3C 273 mexay mapamu dactor 43-24 I'T'm, 24-15 ', 158 I'T'n u 85 I'T'n. Criek-
TPAJIbHDIA MHJICKC B KayKJIOH TOYKe KapThl paccuurbiBaicsd, Kak o = In(S1/5)/In (v /1), oe
S—3HaveHns MHTEHCUBHOCTH HA WMCXOJIHBIX KapTax, a v—4acTOTel. [ljisg mocTpoeHnst KapThl pac-
HpeJie/ieHns CIIEKTPAJILHOI0 MHIEKCA MbI UCIOJIB30BAIN KAPThI MOJIHON MHTEHCUBHOCTU HA JIBYX
YACTOTAX C YUETOM CJABUTA MEXKJTY KAPTaMU, BLIYUCJIEHHOI'O C MCIIOJIb30BAHUEM JBYMEPHON KPOCC-
KODPEJIAIHIN 110 ONTUYECKH TOHKUM 00J1acTaM cTpyn (Tak »Ke, KaK U IIPU aHAJU3e CIBUTA $Jpa,
cMm. Paznen 2.3). Kak 6buto nokazano B paborax [134, 178|, Heyuér cMmerneHnst MeK/ly KapTaMu
MOZKET IPUBOJIUTDH K MOSIBJIEHUIO OIMMUOOYHBIX CTPYKTYP Ha KapTe CIIEKTPAJILHOIO MHJIEKCA: IPAJIH-
€HTOB, 00JIACTell C MOBBIIIEHHBIM WJIM IOHUYKEHHBIM CIIEKTPAJIbHBIM HHIEKCOM. Bo Bcex cirydasix
pacripejieyieHrne CIeKTPaJIbHOTO WHJIEKCA B CTPYe IMOCje MPUMEHEHUs CJBUTA MEXKy MCXOIHBIMU
KapTaMi WHTEHCUBHOCTH JIYUIle COIVIACOBBIBAJIOCH C OXKMIAEMBIM, 9eM JI0 IpUMeHeHud. Kpome
TOI'0, MbI IIPOBEJIN AHAJIN3 BJIUSHIS HEOJIMHAKOBOI'O 3AII0THEHIS UV-TIJIOCKOCTH Ha BEJIMUUHY CIIEK-
TPaJIbHOIO UHJEKCA, U3MEPEHHYIO BJoJib cTpyu. [losydennbie kKapThl pacipe/ie/ieHus ClieKTPa/ib-
HOTO UHJIeKca npuBeieHbl Ha Pucynkax 4.1-4.4. Ha Bcex kapTax 00/1acThb BOJIM3M BUIUMOIO HaTa I,
CTPYH TOKA3BIBAET NMPU3HAKKM HAJMYINsT CAMOIIOTJIONIEHNST U NUMEeT CIIeKTPaJbHbBIN nHieKke a > 0,

a NPOTAKEHHAs CTPYKTypa IIpo3padHa a pPaJuojialla3oHe U UMeeT CleKTpaJsbHblil nHjekce o < (.

4.1.1 SBoJonus COEeKTPAJbHOTO MHJEKCA SApa BO BpeMs BCIIBIITKHA

B kauecTBe 1epBOro Iara aHain3a Mbl K3y UM H3MEHEHUE CIIeKTPAJIbHOrO nHjeKca (S o< v®)
BIJIMMOIO Hadaja cTpyu B Hamux mHOrodactorHbix PCJIB mabmonenusx. Hepeako st omnenkn
CIEKTPAJILHOTO UHJIEKCA Hada/ia CTPYU UCIOJIb3YIOT IJIOTHOCTH ITIOTOKA sJIpa Ha PA3HbIX YaCTOTAX.
9T0, OJIHAKO, HEBEPHO B CJIydae, KOIJia IOJIOKEHUE si/ipa 3aBUCUT OT YaCTOTHI, TaK KaK BUIAMOE
HavyaJ/I0 CTPYU Ha Pa3HBbIX YaCTOTaX HAXOJUTCA B Pa3HLIX MeCTaX B CTPYeE.

Boutee npaBuibHbIi 110/1X0T — COBMEIATh KaPThl MHTEHCUBHOCTH Ha, PA3HBIX YACTOTaX I10 OII-
TUYIECKA TOHKUM 00JIACTSAM U BBIYUC/IATH CIEKTDP B KarkKJIOM IHuKcese Ha kapre. [Ipu aTom KapThl
JIOJIZKHBI OBITH IIOCTPOEHBI ¢ OJMHAKOBBIME ITapaMeTPaMu, BKJIIOYas U pa3Mep JuarpaMMbl HallpaB-
JIEHHOCTHU, M TOKPBITBII JIMAIa30H TPOCTPAHCTBEHHBIX YacToT, cM. Pasnenst 2.3 u 4.2. B ciydae
IIUPOKOI0 JTUAlla30Ha 9acTOT, KaK B HalreMm ciaydae oT b jio 43 ', uckmoyaTs mpuxoauTes Jio
50% mannbix. VIMEHHO II03TOMY MbI OrPAHUYHINCH IIOCTPOCHUEM JIBYXYACTOTHBIX CIHEKTPAJILHBIX
nagekcos 43—24 I'l'm, 24—15 I'T', 158 I'T' u 85 I'T'm,

[Tocyie KOppPEKTHOTO HAJIOYKEHUA KAPT MHTEHCUBHOCTH Ha JIBYX YaCTOTaX Mbl H3MEPSIJIA CIIEK-
TPaJILHBIN UHJIEKC, KaK CpejIHee 3HadeHue B 00J1aCTU 3 Ha 3 ITUKCE/Isd, BOKPYT MOJIOYKEHUS BUIIMOTO
dJipa Ha HM2KHEH u3 JIByX dacToT. Buibop siapa Ha 60jiee HU3KO# dacToTe B KadecTBE perepHoit

TOYKMU O6YCJIOBJI€H BJIMAHHUEM CaMOIIOIVIOIIIEHUA B CTPYE Ha IIOJIO2KEHUHE AIpPa. B cjlydae MO/ie-
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Puc. 4.1: KapTs! paciipeiesienns 1ByX4aCcTOTHOTO CIEKTPAJILHOTO UHJIEKCA MeXK Ty JacToramu 43.2
u 23.8 I'T'n jy1g HarmmM MHOrO9acTOTHLIX HabJo/eHuit. KoHTypOM paBHOIl MHTEHCUBHOCTU MOKA-
3aHa CTPYKTypa cTpyu Ha dactore 23.8 I'l'm ma yposre 9, 8, 13, 22 mdn//IH nna nabmronennit
2009-08-28, 2009-10-25, 2009-12-05, 2010-01-26 cooTBeTCTBEHHO, a IIBETOM ITPUBEICHBI 3HAYCHUS
CHEKTPaJILHOrO uHjiekca. Jluamazon 3Hadennii CleKTpaabHOTO MHIEKCA BHIOPAH OJUHAKOBBIM JIJIs
Bcex KapT. PasMep jamarpaMmbl HAITPABJIEHHOCTU Ha IIOJIOBHHE MakcuMyMa Ha 4dactore 23.8 ['T'y

[OKa3aH B JIEBOM HIZKHEM yriry. Pesysibrar uz paboTel muccepranta [71].
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Puc. 4.2: KapTsb! paciipeiesienns 1ByX4aCcTOTHOTO CIEKTPAJILHOTO UHJIEKCA MEXK Ty JacToraMu 23.8
u 15.4 'l i HammM MHOTOYacTOTHBIX HabJmoienuit. KonTyp nokasbiBaeT CTpyKTypy CTPyd Ha
gacrore 15.4 I'T'm ma yposue 12, 11, 22, 25 m{nH, a nBeroM npuBe/ieHbI 3HAUECHUS CIEKTPAIbHO-
ro unjiekca. J/luamazon 3HaveHuil CIIEKTPAIbLHOIO MHJIEKCA BBIOPAH OJMHAKOBBIM JIJI BCEX KapT.
Pazmep jmarpamMmbl HallpaBJIEHHOCTH Ha IOJIOBHHE MakcuMyMa Ha 4dactore 15.4 ['T'm mokaszan B

JIEBOM HUYKHEM yrity. Pesyibrar us paborst juccepranta |71].
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Puc. 4.3: KapTb! pacripeeiennus AByX49acTOTHOIO CIEKTPAILHOIO NHJIEKCa MKy yacToramu 15.4
u 8.4 I'T'1 a1 HAIIMM MHOTOYACTOTHBIX HaOJ/oeHnii. KoHTYp moKa3blBaeT CTPYKTYpPY CTPYU Ha
qacrore 8.4 I'T'n Ha yposue 5, 3, 8, 33 Mm4H, a nuBeToM IpuUBe/IeHBI 3HAYEHUs CIIEKTPAJILHOIO WH-
nekca. JInara3oH 3HaYeHNiT ClIEKTPaJIbHOTO MH/IEKCA BBIOPAH OJIMHAKOBBIM JIJIsI BCeX KapT. Pasmep
JimarpaMMbl HaIIpaBJIEHHOCTH Ha IOJIOBHHE MakcuMyma Ha dacrore 8.4 ['I'm rnoxkaszan B JieBOM

HIKHEM yrity. Pesyibrar uz paborsl jguccepranta [71].
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Puc. 4.4: Kaprsl pacupejenenns JIByXIacTOTHOTO CIEKTPAJIbHOTO UHJIEKCa MK Ty dacToramu 8.1
u 5.0 I'T'1 a1 HAIUM MHOTOYACTOTHBIX HaOJ oeHnii. KoHTYp mmoKa3blBaeT CTPYKTYpPY CTPYU Ha
qacrore 5.0 ['T'm Ha yposue 7, 2, 5, 7 mfH, a 1iBeTOM IpUBEJIEHBI 3HAYEHUsT CIIEKTPAJIbHOTO HH-
nekca. JInara3oH 3HaYeHNiT ClIEKTPaJIbHOTO MH/IEKCA BBIOPAH OJIMHAKOBBIM JIJIsI BCeX KapT. Pasmep
JimarpaMMbl HAIIPpaBJIEHHOCTH Ha, MOJIOBHHE MakcuMyma Ha dacrtore 5.0 I'l'm mokazan B JieBoM

HIKHEM yrity. Pesyibrar uz paborsl jguccepranta [71].
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Puc. 4.5: DBosonus criekTpasbHOro uHiekca o (S o v*) co BpeMeHeM B BUJMMOM Hadaje CTPYH
Ha pa3HbIX dacToTax. KpyxKkm — crekTpasbhbiil urjaeke 43-24 ['l'm, usmepennsiii B sjpe Ha 24
[T, tpeyrosibauku — crekTpasbubiit wageke 24-15 ', usmepennstit B sape na 15 'y, pom6br
— cunekTpaJibHbIil mHJeKke 15-8 I'l'm. m3mepennniit B spe Ha 8 I'l'1, KBajpaThl — cleKTpaJbHBII

nnjieke 8-5 ', u3mepennniit B sjipe na 5 ',

s Bisnadopma-Kénuria sjapo #a 6osiee HU3KOM YacToTe MPHU HAJIOXKEHUU KAPT COBMEIIAETCS C
YACTUYIHO ITPO3PATHBIMU O00JIACTSIMU CTPYH Ha 00Jiee BBHICOKON YacTOTe.

U3menenne creKTpaJbHOrO UHJEKCA BUIUMOIO sJ/Ipa HA MPOTIKEHUH YETHIPEX HAOJII0/ICHUI
JUIA BCEX YETBIPEX Iap JacToT nokasano na Pucynke4.5. U3 rpaduka BujHo, 9ro nHambosee cy-
IIECTBEHHBIN pOCT crekTpabHoro nHaekca ot 0 g0 1.5 mHabmomaerca Ha nape 43-24 I'Tu. B To
ke BpeMsd Ha napax 15-8 I'T' u 8-5 I'T'i; Takux cymecTBennbix n3Menenuit e BujiHo. CrieKTpaJib-
HbII nHEKC Ha JacToTax 24-15 ' pacTéT, oHaKo ¢ HEKOTOPOi 3a1eP2KKOMl OTHOCUTETHLHO Maphl
43-24 I'T'n. [lonobnas kapTuHa aHaJOTMYHA 3a/I€PKKAM ME¥K/Iy KPUBBIMU OJieCKa Ha pa3HbIX da-
crorax [manp., 69, 73, 162] u ecrecrsenno oObscHsieTcst B pamkax mojenn bisuadopaa-Kénura,
€CJIM BCIIBIIIKA B sJipe 00yCJIOB/IEHA ITPOJIETOM CI'YCTKA IJIa3Mbl ¢ OOIBIINMU 3HAYEHUSIMU ILJIOTHO-
CTH YaCTHI] UM MAarHUTHOTO TOJId. YeM HMKe JacToTa, TeM HHXKE 110 CTPYe PACIIOJIOXKEHO SJIpo,

1 TeM IT1037Ke JI0 Hero JIOWJIET BO3MYIIEHHE.

4.2 Buausinue 3al0JIHEHHS UV-IIJIOCKOCTU Ha U3MepaeMYyIo Be-

JINYNHY CIIEKTPaJIbHOI'O MHJ/IEKCA

Kak 6b110 0TMEUeHO HEKOTOPBIMU aBTOpaMu [Hamp., 179, 178|, pasiuuus B 3all0HEHAHN UV-
IJIOCKOCTHA Ha Pa3HBIX dacTOTax MOTYT BJIUATH Ha BEJIUYNHY CIEKTPAJLHOIO WHJIEKCA B CTPYE.
OueBujiHO, HaIpUMeEp, YTO JAHHBIE Ha 0OJiee HU3KONH YacTOTE COJEp:KAT HU3MepeHusi (DyHKIIUH

BUJHOCTU Ha MCHBIINX bazax (MQHBH_H/IX IIPOCTPaHCTBECHHBIX ‘{aCTOTaX), cJje10BaTe/JIbHO OHU 0o-
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Jlee IyBCTBUTEIBHBI K KPYITHOMACIITAOHBIM TPOTAKEHHBIM CTPYKTYPAM. DTO MOYKET IPUBOJIUTD K
(PUKTUBHOMY YKPYUEHUIO CIEKTPaA MPOTIKEHHBIX JleTajeil CTpyKTypbl crpyu. Jlydiee pasperie-
HUE HA BBICOKOW YacTOTE, B CBOIO OYEPEJib, MOXKET IPUBOJUTH K IOSBJIEHUIO MEJIKOMACIITAOHBIX
apTedaKToOB Ha KapTe B C/lydae HAJIUIUA I'PAJUECHTOB CIIEKTPAJILHOIO UHJIEKCA, pa3PeIIaeMbiX Ha
BBICOKOI 4acTOTE M He pa3peniaeMblX Ha HU3KOH. [Ipu nmoctpoennn KapThbl ClIEKTPAIBLHOTO UH/IEK-
ca Mbl U30aBJISIUCH OT 3TUX dPdEKTOB OJarogaps MUCIOJIH30BAHUIO TOJHLKO OOIIEro JIrana3oHa
[POCTPAHCTBEHHBIX YACTOT IIPU IIOCTPOEHUM KapT, T.€. MbI HE KCIO/IL30BAJU B aHAJM3E CAMbIe
KOPOTKHE 0a3bl HA HU3KOI 9acTOTEe U CAMbBIC JIJTMHHBIC HA BHICOKOI.

Ojnako, jrake 9TO emié He JiejiaeT 3alloJTHeHNue UV-IJIOCKOCTH OJIMHAKOBBIM Ha PA3HBIX Ha-
crorax. HecMoTpst Ha TO, 9TO MexK 1y HAOJIIOJIEHUSIMU Ha PA3HBIX YaCTOTAX IPOXOJUIO He OoJiee
15 MunyT, 3amo/iHeHue UV-IJIOCKOCTH Ha 00Jiee BBICOKON YacTOTe M3-3a PA3HUIBI YacTOT IPE/I-
cTaBjiier cobOi “PacTAHYTYIO” BEPCHIO 3aIlOJHEHUsT UV-TIJIOCKOCTH 0oJiee HU3KON 4dacToThl. Jljisg
nnrepdepomerpa ¢ (PUKCUPOBAHHBIMU JIEMEHTAMHU UCIHPABUTH 3TOT 3(PDEKT HEBO3ZMOXKHO, U MbI
[IPOBEJIN CHEIUAJIbHBIN anan3 g yaéta 3hdeKToB HeOMHAKOBOIO 3all0JIHEHUs UV-TIJIOCKOCTU
[PU OIEHKe U3MEHEHMs CHEKTPAJILHOTO MHJIEKCA BJIOJIb CTPYHU C UCIIOJb30BAHMEM HCKYCCTBEHHO
CTeHEPUPOBAHHBIX JAHHBIX.

UckycTBennble JlaHHbIe OBLIM TOJIYYEHbI CJICIYIONMM 00pa30M: U3MEPEHUsl KOMILIEKCHO
dyuknun Bujnoctu Vi, na 60s1ee HU3KOi gacrore 3ameHsinch Pypbe 06pa3soM MOJIETLHOTO pacipe-
nesiernst narencusHoctu J(Iy) na 6osiee Bbicokoit dacrore. K mosrydeHHBIM JITAHHBIM JT06ABIISIIICS
IITyM CO CBOIICTBaMU, aHAJIOTMIHBIMU IIIYMY B peasIbHbIX JIaHHbIX. Paciipeesienne spkocTu Ha Heoe,
KOTOPOE MOYKET OBITH TOJIYYIEeHO M3 TaKUX CUMYJIUPOBAHHDBIX JIAHHBIX JOJZKHO COBIAJIATH C 3a/IaH-
HBIM M3HAYAJbHO pacipejesienueM [y, U BCe OTJINYUUsT O0YCIOBJIEHBI UCKIIOUUTE/IHHO PA3INIHBIM
3aIl0JTHEHIEM UV-ILJIOCKOCTH JIJIsl PeAJIbHBIX JIAaHHBIX Ha 00jiee BLICOKOI YacToTe U JIJIsi HCKYCCTBEH-
HBIX JIaHHBIX. [locse 3Toro crponmncs KapThl pacipe/ie/leHuss THTEHCUBHOCTH PEAJIbHBIX JTAHHBIX
U UCKYCCTBEHHBIX, a TaKXKe KapTa CIEKTPAJLHOTO MHJIEKCA (f,_1/. 1aK KaK pacipejie/ieHue WUH-
TEHCUBHOCTHU OJIHO W TO K€ JIJIsi PEAJIbHBIX U UCKYCCTBEHHBIX JIAHHBIX, TO CHEKTPAJILHBIN UHJIEKC
BCIOJIy JIOJIZKEH ObITh PaBEeH HYJII0. 3HAYUMOE OTJIMYUKUE TAaKOr'O CHEKTPAILHOTO MHIEKCA OT HYJId
ABJIAETCA YKa3aHUeM Ha BIUsHAE HEOIMHAKOBOTO 3aII0JIHEHUS UV-ILIOCKOCTH HA PA3HbIX YaCTOTAX.
OTKJIOHEHUE OT HYJI CANTAIOCH 3HAYUMBIM B CJIYUae, €CJIM OHO MPEBBIIIAJIO OIMUOKY U3MEPEeHHOI
BEJIMIUHBI CIIEKTPAIHLHOIO HHIEKCA B JAHHON TOYKE. AHAJIOTWYIHAs MPOIEIYPa MPOBOIIIACE JIJIsT
MOJIEJILHBIX JAHHBIX Ha HU3KON YacTOTEe MOCTPOEHHBIX Ha 3aIOJIHEHUU UV-IIOCKOCTH 0OJIee BBICO-
KOIf 9aCTOTBI C MOCTPOEHUEM KAPTHI CHEKTPAJIHLHOTO UHIIEKCA Xy _ /.

s nasipHeliero ana msa CIeKTPAJIbHOTO MHJEKCA BJIOJIb CTPYH MBI HE HCIIOIB30BAJIN TE
TOYKHU, B KOTOPBIX HAOJIIONAIOCH 3HAYMMOE OTKJIOHEHHE CIIEKTPAJbLHOIO MHJEKCA OT HYJIsS [pU
UCIIOJIL30BAHUU XOTsI ObI OJIHON U3 JBYX MOJIe/Iell pacipee/iennsi HHTEHCUBHOCTU — 0oJiee HU3KOM

i 60Ji1ee BHICOKOW 9aCTOTHI.
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Hwuke npuBeién airopuT™ reHeparun JaHHbIX ¢ UCIIOJIb30BAHUEM CTaHJIAPTHOIO ITPOTPAMM-

HOT'O 0DECIIeUeHUS:
1. Obo3naunm OoJiee HU3KYIO YacToTy L, a 6osiee Beicokyio — H.

2. BamuceiBaem CLEAN mozens JaHHbIX Ha BbICOKOI yacrore C'Cy B daitn. Kaxkaast crpoka
draiisa cOOTBETCTBYET OJIHOI TOYEUHON KOMIIOHEHTE M COJIEPXKUT 3 YUCJIa: IJIOTHOCTH IIOTOKA,
(flH), oTHOCHTEIBEHOE TPsIMOE BOCXOXKJIEHWE (YIJI. CeK) W OTHOCUTEJbHOe CKJIOHeHHe (yIJI.

CeK).

3. Hamee B AIPS:

task ’uvmod’; default
inseq O

ngauss 1000

stok ’FULL’

inna = ’3c273_1’; incla = ’uvcal’;
outna = ’3c273_h’; outcla = ’uvsim’;
inlist = ’high_freq_clean_model.inlist’

runwait (’uvmod’) ;

[osmmoe onmcanne UVMOD wmoxkno maiitn B pykoBojicTBe nosb3osaress AIPS.

4. ToroBum KapThbl C OJJUHAKOBBIMU IIapaME€TpaMW — pasMEpOM, pasMEpPOM IINKCEJIa, Jualla30-
HOM UV—paCCTOHHI/Iﬁ, ILI/IanaMMOfI HallIpaBJICHHOCTU — JJId MCXOJAHBIX Hnu CUMYJIMPOBAaHHBIX
H' JJaHHDbIX. I/ICHO.HBSyeM IIOJIYYE€HHbIEC KapPTbl MHTEHCUBHOCTU JIJId ITOCTPOECHUA KapPThl CIIEK-

TPpaJIbHOI'O MHJ/IEKCA (Xg_p/.

5. llaru 1-4 moBTOpsieM Jijist MOJIEJIM UHTEHCUBHOCTU MCTOYHUKA Ha 00Jiee HU3KOW HacToTe
CC', OCTPOEHHOII Ha 3aI0JIHEHUU UV-TLJIOCKOCTU 00Jiee BBICOKOI YacToThl. V3 Beex Touek,
B KOTOPBIX CIIEKTPAJIbHBIN MHJIEKC B IIpeJiesiax OMMOOK COBIIAJIACT ¢ HYJIEM IIPU UCIOJIb30-
BaHUU KaxKJO# M3 JIBYX peaJbHBIX MOJiesell, co3aéM MacKy, KOTOPYIO TTOTOM HCIIOJIb3yeM
JIJ18 OLIEHKU JIOCTOBEPHOCTHU CIIEKTPAJIbHOI'O UHJIEKCa B/OJIbL CTPYHU Ha KapTe, IOCTPOEHHOM ¢

HCIIOJIb3OBaAHUEM TOJIBKO PeaJIbHbIX JTaHHDbIX.

[Ipumep pacrpejiesienns: CUMYJIMPOBAHHOI'O CIIEKTPAJIBLHOIO MHJEKca jiyid yacToT 43 u 24 '’
BJIOJIb CTpyHu npuBeacH nHa Pucynke 4.6. Bujmno, 9To Ha MaJjbIX pacCOTAHUAX OT Hadasa CTPYHU
CHEKTPAJILHBIN MHJICKC, MOCTPOCHHBIN € UCIOJIB30BAHUEM 00EMX MOjiesieil, B Ipejiesiax OIuOOK
COBIIQJIAET C HYJIEM 3a HCKJIIOUYeHUeM HEeCKOJbKuX Touek. OjiHaxko, Ha OOJIbIIEM yJIaJeHUn CIeK-

TpaﬂbeIfI NHJICEKC CTaHOBUTCA OTJIMYEH OT HYJIAd U3-3a HEOJIMHaKOBOI'O 3allOJIHEHUA UV-IIJIOCKOCTU
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PaccTogHUe BOONL CTPyH (Mcex Oyru)

Puc. 4.6: Pacupejenenne crekTpajibHOTO WHJIEKCA BJIOJIbL CTPYU Ha KapTaX, IMOCTPOCHHBIX C UC-
II0JIb30BAHUEM PeabHBIX M MCKYCCTBEHHBIX JAHHBIX. KpacHble CUMBOJIBI COOTBETCTBYIOT pacipe-
nesiennto nnrencuBHoctn Ha 43 ', a cunme — ma 24 I'T'n. B oboux ciiydastx crekTpasibHBII
UHJIEKC JI0’KEH ObITh PaBEH HYJIIO, CM. MOSICHEHWS B TEKCTe. 3aKpPallleHHbIe CHMBOJIBI OTINIAI0TCS
OT HYJIsl MEHee, YeM Ha BeJMIUHY OMUOKY (OIMUOKN /T TAKUX TOYEK He TIOCTPOEHbI JIJIsT SICHOCTH ).
Hesakparerabivu cuMBosiaMu 0003HAYUEHBI 3HAUEHUST CIIEKTPAJIbHOINO MHIEKCA, 3HAUUMO OTJIIa-
orecd or HyJid. VI3 peanbHOTO pacrpejesenns CIeKTPaJIbHOIO UHJIEKca BJI0Jb CTpyu, Pucynku

4.8-4.11, Takue TOYKU OBLIN UCKJIFOUEHBI.
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Nnrepsan gacror | Juanason (Mcek ayru)
43-24 I'T' 0.6-5
24-15T'T'n 0.8-6
158 I'T' 1.0-25

85 I'Tx 1.7-30

Tabmuna 4.1: Jluanazonbl paccTosiHUl BIOJIb CTPYH, UCIIOJIb30BAHHBIE [IPU aHAJIU3E PACIIPE/IesIe-
HUs CIIEKTPAJbLHOIO UHJEKCA. BHYTPH KaXKJI0T0 JIMala3ona JI0JId TOUYEK, TOJIBEePKEHHBIX B/IUAHIIO

HEOIMHAKOBOIO 3aIlOJIHEHNsT UV-ILIOCKOCTH, He npesbimaet 20%.

Ha 43 I'l'n u ma 24 I'T'n. C nmoMoIIpio 9T0ro MeToa Mbl OIPEIE/IAIN JTHAITa30H PACCTOSIHUAN BIOJIb
crpyn 3C 273, Ha KOTOPOM MOYKHO CUHTATH OOJIBITMHCTBO U3MEPEHUN HE IOABEPIKECHHBIMU BJIN-
HUIO HEOJIMHAKOBOT'O 3aII0/IHEHUs UV-TJIOCKOCTH. HuzKHss rpanuiia yctaHaBImBajIach 110 pa3Mepam
dJipa Ha 0oJiee HU3KOI YacToTe. BepxHss rpaHuIia ycTaHABIUBAIACH Ha TAKOM PACCTOSTHUN, ITOOBI
JIOJIsT TOYEK, ITOABEPKEHHBIX BJUSHUIO HEOIUHAKOBOI'O 3aIl0JTHEHUS UV-ILJIOCKOCTH, Obli1a ObI paBHA
20%. CTouT OTMETUTD, 9TO BHYTPH 9TOrO JUAIla30Ha PACCMATPUBAJINACH TOJIBLKO TOUKH, HE HOIABED-
JKeHHbBIe BJIMSHUIO PA3JIUIHOIO 3aI0JHEHUS UV-IJIOCKOCTU. JIJIs KarK10ro mHTepBaJja 9acToOT Mbl
HCIIOJIB30BaJI OJMH U TOT »Ke JIMAIla30H PACCTOAHUN /I BcexX HabJrroaeHnii. VToroBble 3HaEHMS

paccrosinuii BioJib ctpyu 3C 273 npusenennst B Tabsuie 4.1.

4.2.1 H3mMeHeHUe CIIEKTPAJBHOTO WH/IEKCA BA0OJIb CTPYH

Ha wusmenenune criekTpajibHOrO UHJIEKCA BJOJIL CTPYU MOTYT BJIMATH HECKOJILKO (PAKTOPOB:
aJInadaTUIeCKoe PACIIUpPEeHne IJIa3Mbl, TIOTEPU Ha CUHXPOTPOHHOE UBJIyUeHUE U KOMIITOHOBCKOE
paccestaue [177, 32|. CorsacHo HAIMM W3MEpEHHsIM TIONepeYHrKa CTPYH Ha Jactorax 5, 8 u 15
[T mbr mostaraeM, 9TO Ha 9TUX YACTOTAX U3JIydaioiias objactb Vcrnosb3ys cuMyimpoBaHHbIe
KapThl pacupejeeHnus MHTEHCUBHOCTH Mbl U3MEPUJIA 3aBUCHUMOCTD IIOIIEPEYHOI0 Pa3Mepa CTPYHU
oT paccrosnud BJIoJb Hee. s gactor 5, 8 m 15 I'T'n mupuna crpym okazaJsiach OJMHAKOBON Ha
paccTosiHuAX BILIOTH J10 15-20 Mcex jiyru B/1oJib ctpyu. [losroMmy ajimabarmdeckoe paciimpeHue
JIOJI?KHO BHOCUTH OJIMHAKOBBII BKJIA/[ HA PA3HBIX YaCTOTAX, a PaJIMAIMOHHbIE [TOTEPH, HA0DOPOT,
OTJIMYATHCH, U OBITH T€M 0OJIbIIIE, YeM BbIIIe YacToTa. Mbl Hcc/ie/0Ba/ i n3MeHeHne CleKTPaIbHO-
r'o UHJICKCA BJIOJIb XpeOTOBOM JINHUK CTPYU. XpeOToBasd JIMHUS XapaKTepU3yeT HAlpABJICHUE CTPYHU
u crpouTcs ciaeayromuM obpasom. CHadasa pacipejeienrne THTEHCUBHOCTH Ha KOHIIEHTPUIECKIX
OKPY?KHOCTSX C IleHTpaMu, coBMerénubivu ¢ nojiozkernnem PCJ/IB sjpa, amnmpokcuMupyercs rayc-
cuanamMu. 3aTeM KPHUBas, COEJUHSIONAs MAKCUMyMbl T'ayCCUAH, CIVIAXKUBAETCH. IDTY JIMHUIO MbI
1 Ha3bIBaeM XpeOToBoii jimnueir crpyu. [Ipu anajmmse KapT pacBIpeecHUus CIIEKTPAJIbHOIO WH-

JICKCa Xpe6TOByIO JIMHUIO MbI CTPOUJIMA, UCIIOJIb3Yd KapTy MHTEHCHUBHOCTU 0oJiee HIU3KOI 9aCTOTHI.
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Puc. 4.7: Kapra nossoit marencusnoctu 3C 273 B nHabsogernn 28 aprycra 2009 rojga Ha gacrore

15 I'T't ¢ nasoxkennoit Ha Heé XpeOTOBOW JIMHUEH.

4324 Qo415 Q15-8 Qg5

—0.73£0.06 | —0.81 £0.04 | —0.81 £0.07 | —0.68 £ 0.05

Tabauna 4.2: Cpeanne 3Ha4YeHUs CHEKTPAJILHOTO MHICKCA B ONTUYECKU-TOHKON YacTu BbIOpOCa
3C 273 na pasHbIX MMapax 4YacToT, B3dATble BIOJIb XpeOToBoil jmaun. V3 anasmsza ObLIM UCKJIIO-
YeHbl HENPO3PadHble YacTU CTPYH, & TaK:Ke O0JIACTHU, INMOJIBEPKEHHBIC BJIMSTHUIO HEOJIMHAKOBOTO

3aIlOJTHEHUS UV-ILIOCKOCTH, cM. Tabsmiy 4.1.

[Ipumep Takoit munun npuseien Ha Pucynke 4.7.

Nzmenenne crieKTpaibHONO MHIEKCA BJIOJIb XPEOTOBOI JIMHIK XapaKTepu3yeT pacipejiesienme
CIEKTPAJILHOTO MHJIEKCa BJIOJIb cTpyu. Ha Bcex mapax 4acToT Mbl OOHAPYXKHUIU yMEHLIIICHUE Be-
JIMIUHBI CIIEKTPATBHOIO MHIEKCA C PacCTOSHUEM BJOJIb cTpyu, cM. Pucynkn 4.8-4.11. Cpemnane
3HAYEHUS CIIEKTPAJILHOIO WHJEKCA BJIOJIbL CTpyHu mnpusejienbl B Tabsmie 4.2. V13-3a BuiOpanHoi
CTpaTerny MOJIEJIMPOBAHUs CTPYU Mbl HE CMOIVIM HAMTU PA3/IMYUNl MEXK/1y CHEKTPaJIbHBIM WH/IEK-
COM B MOJIEJIbHBIX KOMITIOHEHTAX U MEXKJTy HUMHU.

Ha wactorax 15-8 I'l'ty m 8-5 I'T'1; GostbInas MpoTsazKEHHOCTDL CTPYHU MO3BOJISIET UCCIETOBATD
3pdeKT crajanms CIeKTPaJbHOrO0 UHJIEKCa BJIOJIb cTpyu. s 9Toro ObLI BeIOpaH OOIIMil Jiua-
[A30H paccTosHuil BioJb crpyu 1.7 — 25 Mcek jyru. [lockosibky 3dhdekTsl pa3sHoro 3amoHenus

UV-IIJIOCKOCTHU Y2K€ IIPpUHATHI BO BHUMaHUE, MbI IIPDOCTO alllIPOKCUMUPOBaJIX BCE JJTaHHbIC B YKa3aH-
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HOM JIHATIA30HE MPAMBIMU JTUHUAMU. Mbl He 00HADPYKUIM 3HAYUMOT'O PA3/IUIUs CKOPOCTU CIIa A~
HUsI CIIEKTPAJIbHOIO MHJEKCA Ha 9THX napax dacror. Cpemnuii Temn craganus pasen 0.036 (Mcex
Jyrr) "L, 9TO COOTBETCTBYET YMEHBIIEHHIO CIIeKTpaibHOro uHjekca Ha 1072 3a Kazplil napcek

PaCCTOSIHNSA BJOJIb CTPYH IIOCJIEe yUETA yIVIa HAKJIOHA CTPYU K JIydy 3PEeHHS.
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Puc. 4.8: Pacupeeienue crekTpaJibHOTO nHjiekca Ha 43-24 ' B1oib cTpyn /It MHOTOYACTOTHBIX HaO moienuii 28 asrycra 2009, 25

okTsi6pst 2009, 05 mexabpst 2009 u 26 supans 2010 (caeBa Hampapo). [IpuBeieHbI TOJIBKO JAHHBIE, He MOBEPKEHHBIE BJIUSHIIO DA3IHInii

B 3allOoJIHEHHUM UV-IIJIOCKOCTH. Cepble KPYyTI'u IOKa3bIBalOT ITOJIOZKEHUE KOMIIOHEHT Ha YaCTOTE 24 FFH " UX pa3Mep I0cCJIe CBépTKI/I C

muarpammoii Harpasiennoctu 24 [T, Tlo ocu abermee — paccrosiaue BIOJb CTPYH (MCEK JIyrH), 1O

MHIEKC.
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Puc. 4.9: Pacupeneienue crekTpaJibHOTO nHjiekca Ha 24—15 ' B/1oib cTpyn /I MHOTOYaCTOTHBIX HaO moiennii 28 asrycra 2009, 25

okTsa6pst 2009, 05 gekabpst 2009 u 26 staBansa 2010 (caeBa Hanpaso). [IpuBeieHbI TOIBKO JaHHbIE, HE OJIBEPKEHHBIE BJIUAHUIO PA3/THIUil

B 3allOoJIHEHHUM UV-IIJIOCKOCTH. Cepble KPyTru IOKa3bIBalOT ITOJIOZKEHUE KOMIIOHEHT Ha YaCTOTeE 15 FFH " UX pa3Mep I0cCJIe CBépTKI/I C

muarpammoii vanpasiernocru 15 I'Ti. ITo ocn aberce — paccrostaue BioJb crpyn (MCeK JIyri), MO OCH OPJMHAT — CHEKTPaJbHBII

MHIEKC.
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Puc. 4.10: Pacupenenienune crekrpaabaoro unjekca na 15-8.1 I''1y Bjo/ib cTpyu Jijid MHOrO9acTOTHBIX HaO oennii 28 asrycra 2009,

25 okrabps 2009, 05 gekabps 2009 u 26 supanst 2010 (cieBa nanpaso). IIpuBegeHbl TONBKO JaHHBIE, HE MOJIBEPYKEHHbIE BIIUSTHUIO

paBJII/I‘{I/Iﬁ B 3allOJIHEHHUM UV-IIJIOCKOCTH. Cepble KPyTru IOKa3bIBalOT IIOJIO2KEHNE KOMIIOHEHT Ha YaCTOoTe 8.1 FFH n Ux pasmep II0-

cite cBéprku ¢ jguarpammoii Harnpasiaennoct 8.1 I'T'u. Tlo ocu abermce — paccrosinue BioJsib ¢Tpyu (MCEK JIyTH), O OCH OPJMHAT —

CIIEKTD AJIbHBINA MHJIEKC.
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Puc. 4.11: Pacnpejie/ienne criekTpaJibHOTO nHjiekca Ha 8.1-4.6 'l BJ1o1b cTpyn Jijit MHOTOYaCTOTHBIX HabmtoaeHuit 28 aprycra 2009,

25 oxrsiopst 2009, 05 mexabps 2009 u 26 suBansg 2010 (cieBa mampaso). [IpuBeieHbI TOJIBKO JaHHBIE, HE MOJABEPIKEHHBIC BJIUSHUIO

paBJII/I‘{I/Iﬁ B 3allOJIHEHUM UV-IIJIOCKOCTH. Cepble KPyTru IOKa3bIBalOT IIOJIO2KEHHNE KOMIIOHEHT Ha YaCTOoTe 4.6 FFH n Ux pasmep II0-

ciie cBépTKu ¢ gauarpammoii manpasiennoctun 4.6 I'T'n. ITo ocu abenmee — paccrosiaue BoJb crpyn (MCeK JIyru), MO OCH OPJIMHAT —

CIIEKTD AJbHBINA MHJIEKC.

GOT
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4.2.2 TIpoTsKEHHOCTH Tepexo/ia OT ONTUYIYECKH-TOJICTOTO K OINTUYeCKU-

TOHKOMY H3JIy4Y€HHNIO

[139] stipo — 3T0 yaaphast BoJHA.

C yBemueHneM pasperaonieil CrrocCOOHOCTH TEJIECKOIIOB TOSB/ISIETCS BO3MOXKHOCTD HCCTIe-
JIoBaTh TOHKUE 3(hMEKThI B pacipeie/IeHUN CIIEKTPAJILHOTO WHJICKCa BJIOJIbL cTpyu. B yacTHOCTH,
B pabote |71] Mbl poBepu/IM, pasperaercs Jiu 00JacCTh Nepexo/ia OT HEIPO3PATHOIO M3JIyYeHUs
BOJIN3 BUJIMMOIO HAaYa/a CTPYU K ONTUYECKU-TOHKOMY HUKe 110 crpye. MoTusarueit K janHOMYy
HCCJIeIOBAHIIO MIOCTYKuia pabora [178], riae yTBepK1a10ch Ha OCHOBE CHMYJIMPOBAHHBIX JAHHBIX
kBazapa 3C 345, 9TO MOJIOKHUTEIbHBIE 3HAYEHUs CIEKTPAJILHONO MHIEKCA B 00JIACTH BBIIIE BU/IN-
MOTO JIpa 10 TEYEHUIO CTPYU HE MOT'YT ObITH 00bICHEHBI UCKIIOUUTE/IHHO CBEPTKOI € JIMarpaMmMoit
HAIIPABJIEHHOCTH, & 3HAYUT IePeXO/Hasi YacTUIHO-IIPO3paiHas 00/IacTh MOYXKET ObITh pa3perneHa
B PCIIb nabmogennsx na pemérke VLBA na wacrorax 15-8 I'T'm.

Mpb1 paccMoTpes# CrieKTpaJjibHble MHJIEKCHI i AByX nap dactor: 43-24 I'T'n m 15-8 I'T'm,
mepBas rmapa 4acToT IO3BOJISeT JOCTHYh MAKCUMAJILHOIO YIVIOBOI'O pa3pelleHus, a BTOpas UC-
[0JIb30BAJIACE JIJIsl CDABHEHUs C pesyJibrataMu paborsl [178]. 3naveHust cTpowncs BIOJbL Cpe3a
KapThl CIEKTPaJbHOIO MHJEKCA B HallpaB/IeHUM BbIOpOca B OKpecTHOCTAX sjpa. Ha 43-24 ['T'r
JUIMHA cpe3a coctaBuiaa ~ 1 mcek jyru, a Ha 15-8 ['T' ~ 4 Mcex jgyru. DTu JaHHBIE TPEICTAB-
JIIOT cO00il MCTUHHOE paclpejiesieHne CIeKTPAJILHOI0 WHJIEKCA, CBEPHYTOE C COOTBETCTBYIOIIEH
JinarpaMMoil HAIpaBJIEHHOCTH, UCIIOJIb30BAHHON [IPU TOCTPOEHNUN KAPTHI CIIEKTPAJILHOIO HMHJIEKCA:
24 I'T'y qyrst maper 43-24 ' n 8 'y gist maper 158 ',

Mpb1 paccMoTpesin JIB€ MOJIEIU, OIKCHIBAIONINE UCTHHHOE PACIPEIC/ICHIE CIIEKTPAJIbLHOIO
uHJIEKCa: Step — CTYIEeHbKa € PE3KUM HEePa3PelIéHHbIM II€PEXOIOM OT ONTUYECKH-TOJICTOIO K
ONTUYIECKU-TOHKOMY CIIEKTPY U Tamp — CTyIeHbKa C JIMHEHHBIM IepexoyioM, cM. Pucynok 4.12.
g noydenus HabJII0[aeMOTO PACIPEIC/ICHUs CIIEKTPAJIBLHOIO MHJICKCA, JIAHHbIE MOJIECIN CBOPa-
YUBAJIMCH C OJIHOMEPHON rayCcCHaHONi, ONUCHIBAIONICH ITPOEKIIUIO JTUATPAMMBI HAITPABJICHHOCTU Ha,
narpassienue cpesa. [losydennbie 3HatueHns CpaBHUBAJIUCH C PEAJTHLHO M3MEPEHHBIMU 3HATEHUSIMU.
st 0benx mojiesieit Mbl yCTAHABIUBAJIN MaKCUMAIbHOE M MUHUMAJILHOE 3HAUEHUS CIIEKTPAJILHOTO
UHJIEKCA PABHBIM COOTBETCTBEHHO MAKCUMAJILHOMY M MUHUMAJLHOMY 3HAYCHUAM B JIaHHbIX. Kak
HOKa3a/IM HAIIM TECTBI, 9TU IapaMeTphl B IPOIECCe MOJArOHKN MEHAIoTea He bosee, gem na 10%,
[IOTOMY JIJIsi YIIPOIIEHUs MojieJieil Mbl (puKcHpoBan ux 3uHadenus. B urore mojesnn step umeer
OJINH ITapaMeTp — KOOP/JUHATY CKaYKa CIEKTPAJILHOIO UHJICKCA, & MOJIEIb ramp — JiBa apaMerpa:
KOOD/IMHATDHI Havdaja U KOHIA JTUHEHHOTO MEPEXo/Ia.

B mporiecce MOJAroHKH Mbl M3MEHSIN ITapaMeTPhl MOJICJICH, TTPOBOIMIN CBEPTKY C JIMArpaM-
MO#I HAIIPABJIEHHOCTH U CPABHUBAJIM PE3YJILTAT C U3MepeHusiMu. Pe3yIbTraThl HAMIy el armpoK-

CUMAaIMU JIAHHBIX C MOMOIIBIO pa3HbIX Mojeseil mpesejenbl Ha Pucynke 4.13 g 43-24 I'l'n n
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Puc. 4.12: XapakrepHblil Buj Mojie/ieii pacipejiesieHnss NCTUHHBIX 3HAYEHUi CIIeKTPaIbHOTO WH-
JIEKCa, BJIOJIb CTPYHM B OKPECTHOCTHAX €€ BHUJIUMOIO Havaja: PEe3KUil Hepas3peléHHbI 1epexoj —
crymeHbKa (cyeBa), JuHeHbIH epexos (cnpasa). MakcuMmasbHble 1 MUHUMAJIbHBIE 3HAYEHUST UC-
HOJIL30BAHHBIX MOJICJICH yCTAHABIUBAJIUCH B COOTBETCTBUH C COOTBETCTBYIONMME 3HAYCHUAMU B

PEaJIbHBIX JaHHBIX.

Pucynke 4.14 nya 15-8 I'T'm. Kak BujaHO, MOJIe/ b ramp BO BCEX CJIydasX OIUCHIBAET JIaHHBIE
Jiydiie, 4eM step Ha 0benx mapax 4acToT, CM. ITOJPOOHOCTU HuUKe. EJIMHCTBEHHBIM MCKJIIOYCHUEM
apisieTcs Habsoaenne 26 aaBaps 2010 roga B auanaszonax 43-24 I'l'm, aj1st Koroporo obe mMojen
[IOKa3aJIi OJUHAKOBO ILIOXOH pe3ysabraT. Mbl rmojaraemM, 9To HPUIHHON ITOTO MOXKET SBJIATHCS
boJiee peKoe 3aloTHEeHne UV-IIOCKOCTH M3-3a IM0Teph JaHHBIX OJIHON U3 aHTeHH, cM. Pazjen 1.2,
a TaKyKe PEe3KOoe M3MEHEHUE ITapaMeTPOB CTPYU B 3TOH 00JIACTU U3-3a PA3BUTHUSA BCIIBIIIKHA, CM.
Paznen 2.5. B naibueiinieMm 5T jjannble He PACCMaTPUBAJIUCD.

Tak Kak MOJe/Ib ¢ JUHEHHBIM U3MEHEHUEM CIEKTPAJbHOTO MHJEKCA UMeeT OOJIbIe CBOOO/I-
HBIX I[TApaMETPOB, MbI IPOBEJN AHAJIN3 BJIUIHUS CJIOXKHOCTU MOJIEIell Ha KadeCTBO AIIPOKCHU-
Marmn. st 9Toro MbI MCIIOJIB30BaId CKOPPEKTHPOBAHHBIN MHMOPMAIMOHHBIH KpuTepnii Aka-
uke (AICc), ommcanneiii B paborax [180, 181], xoTopslil Hpu cpaBHEHHE MOJeJel ITO3BOJISIET
YYECTh Pa3/IMIHOe KOJUIECTBO UX CBOOOIHBLIX IapaMerpoB. SHadenus pasuuibl AICc g 43-24
[Ty npuBenensr B Tabsuie 4.3. OTHOCHTE/IBHAS BEPOITHOCTH MOJIEIEH paccauTana 1mo popMyie
warce = €LP((Wstep — Wramp)/2), TIE Wetep ¥ Wyamp — 3Hadenus kpurepus AICc i cooTBeTCTBYIO-
mux Mojiesieii. Bo Bcex paccMOTPEHHBIX CIydasX MOJIC/b ramp JeHCTBUTEILHO JIYUIIe OIMUCHIBACT
JIaHHBIE, YeM Step, 9TO TOBOPUT O TOM, UTO IIEPEX0/l OT ONTHIECKU-TOJICTOTO K OINTUIECKI-TOHKOMY
U3JIyUIEHUIO pa3pelraeTcss B HAIIUX HaOJIIOICHUSIX.

Crour OTMETUTH, 4TO M3-3a MaJoro pasmepa nukcess (0.01 Mcex jyru), UCIOTIB30BAHHOTO
[IPU MTOCTPOEHUN KapT CIHEKTPAJIbHOIO MHJIEKCA, COCE/IHIE TOYKU MOTYT ObITH 3aBUCUMBI, YTO MO-
JKeT CYIIECTBEHHO YBEJIMINBATH OTHOIIEHNE BeposiTHOCTEH Mojeseil. YToObl OeHUTb BKJIA/L 3TOTO

S(I)Q)eKTa, MbI Berauciasm suagenue AICce JJId Pa3HOT'O KOJIMYECTBaA I/IBMepeHI/Iﬁ BJIOJIb CPE€3a CIICK-
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Puc. 4.13: Cpesbl criekrpasibHOro nujaekca Mexkay 43 u 24 ['T'm, B3aThie BI0b HaIIPaBIEHNUs BbI-
6poca BOJM3U €ro BUINMOTO Hadaja JijId HAIMUX MHOTOYACTOTHBIX HAOJIOMeHW. 3e/IéHas MyHK-
TUPHAas JUHUSA [TOKA3bIBAET Pe3y/IbTaT HAWJIYUIIeld IMOJrOHKN 3HAYeHU MOJIE/IBIO Hepa3pelreHHoi
obJracTu step, a CUHsist — MOJICJIBIO pa3periéHHoi odactu ramp. Cepblil KPyT MOKa3bIBACT ITOJIOXKE-
HIe U pa3Mep BUAUMOIO sijpa Ha dactore 24 ['['tr mocsie cBEPTKU ¢ guarpamMmMoii HalpaBIeHHOCTH
na 24 I'T'm. Paszmep jamarpamMmbl Ha MOJOBHHE MAKCHUMyMa B HAIPABJICHUU Cpe3a MOKa3aH B Jie-
BoM HuKHEM yriay. [lo ocn abenmee — paccrosiaue Bi1oJib cpesa (MCeK JIyTrH), a [0 OCH OpPJMHAT —

CIIEKTD aJIbHbBINA MHIEKC.
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Puc. 4.14: Cpe3snl cniektpasbuoro unjekca mexiay 15 u 8 ', anasornuno Pucynky 4.13. Ce-

PbIil KpYT MOKa3bIBACT IMOJIOZKEHUE U pa3Mep BHIUMOTO sjpa Ha dacrore 8 'l mocse cBEpTKu ¢

JrarpamMMoit HarpassientHoctu Ha 8 ['T'.

ara warce | Hupuna nepexoma (Mcek jryru)
28 aprycra 2009 | 10° 0.49
25 okTs6ps 2009 | 10% 0.45
05 nexabps 2009 18 0.33

Tabsmma 4.3: CpaBuenue Mojeseil Jjisd CIEKTPaJbHONO HHJEKCA IePexOoaHoi obactu Ha 43-24

['Tu. IMapamerp kpurtepus Axanke waice [180, 181] mokasbiBaeT BO CKOJIBKO pa3 MOJIENb Tamp

OoJiee BeposiTHa, UeM Mojesb step. [llupuaa mepexoma ornenena st mojgenan ramp. Ilociemgnee

Ha6JHOZLeHI/I€ HE€ BKJIIOYE€HO B aHaJIN3, IIOCKOJIbKY obe MOJECJIN IIJIOXO OIIMCBIBAIOT JJaHHDBIC.
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TPAJILHOTO UHJIEKCA. TecToBbIe JaHHbIC ObLINM IMOJIyYeHbl U3 OPUTHHAJbHBIX Ha vactoTax 43-24
[T ais maburoenns 28 aprycra 2009 myTéM BBIOOPKH KarK/I0Ml BTOPOM, KaxKI0i TpeTheil u T.I1.
TOYKH. BepoaTHOCTH MO/t step OTHOCUTEILHO TaMmp POCIa C YMEHBIIIEHUEM KOJIMIECTBA TOYEK 1
craja pasuoit 0.01 mpu ymenbirennn Habopa JaHHBIX 10 10 TOYeK, YTO COOTBETCTBYET PACCTOAHIIO
B 0.1 Mcek gyru (1/3 mmpuHbl IrarpaMMbl HAIPABIEHHOCTH) MexKIy Todukamu. [l maper 15-8
[T Mosenib ¢ JIMHEHHBIM TIEPEXOJIOM CYIIECTBEHHO Oojiee BEPOSTHA HE3ABUCHUMO OT KOJIMYECTBA
UCIOJIL30BAHHBIX TOYEK. [loaToMy st anajm3a Mbl COCTaBJISA/IM BHIOOPKU TOYEK TAKHUM 0OPa30M,
4TOOBI HA JIUArPaAMMYy HAIPABJICHHOCTU HPUXOAUI0Cch H-7 mamepenwuii. Ha 43-24 I'l'm BeiOOpKa
coctaBuia 22 Touku, a na 15-8 I'l'm — 25 Tovek BJI0JIb cpe3a CHEKTPAJILHOTO UHJIEKCA.

Emé ogun Tect ObLI MPOBEJEH, YTOOLI OIEHUTH BJIUSHUE HA OTHOCUTEILHYIO BEPOSITHOCTD
MOJIesIeil KOJIMYecTBa TOYEK, PACIIOJIOXKEHHBIX Ha CPe3e BBIIIe 110 TEYEHUIO CTPYH, YeM BUIUMOE
SITIPO HA COOTBETCTBYIOIIEH JacToTe. DTU TOUKN He SBJISIIOTCS apTedakToM KapTorpadupoBaHms.
Hao6opot, kKak yrBepzkaaercs B pabore [178], MOCTOSHCTBO CIIEKTPATBLHOIO HHJEKCA B 9TOi 00J1a-
CTU yKa3bIBAET Ha M3JIydeHHe 00JIacTeil, NCHBITHIBAIONINX CUHXPOTPOHHOE caMorioronienne. Mbl
IIPOBO/IUJIN TIOJICOHKY WM CPaBHEHME MOJIeJIeil TocJe yaajeHnsl HEKOTOPOro KOJIMYECTBa TOYEK U3
Hadasta cpesa. OKazajloch, 9TO PA3HUIA MEXKJIy MOJIE/ISIMUA Tamp U Step CTAHOBUTCS HE3HATMMON
npu yaameHun gaHubix ~ 0.7 mcek gyru (0.6 amarpaMMbl HapaBJIEHHOCTH) OT Hadaja Cpesa
qist mapbl 15-8 'l ~ 0.15 mcek jyrm (0.45 auarpammbl nanpassienaoctn) g 4324 'l
3aBUCUMOCTH OTHOCHTEIHLHOM BEPOSITHOCTU MOJIEJIeH, & TaKyKe MIUPUHDI [IePEXOJIHOi obyracTu oT
KOJIMYECTBA JIAHHBIX, B3ATHIX Ha KapTe BLIIIE TOJIOXKEHUA dJ1pa, TpuBeaeHbl Ha Pucynke 4.15.

MunumasibHasg U3MepeHHas MPOTAXKEHHOCTD EePEXOIHON YacTUIHO-TIPO3PAIHO 001acTH Ha
43-24 I'T'n cocraBsier 0.3 Mcek Jqyru, 9TO COOTBETCTBYET | K B IMPOEKITUU HA KAPTUHHYIO ILJIOC-
KOCTb U 7 TIK BJIOJIb CTPYU C YYETOM yTJia HAKJIOHA CTPYH K JIy9y 3PEHUs, 9TO IMOKPLIBAET IMOYTH
BCE PACCTOSTHIE MEXK Ty AJIpOM U CcTarrmoHapHoit kommonerToit 512 ua gacrore 43 I'T'm. Jlis mapsr
15-8 I'T'iy mmpuna mepexoaHoii 001acT cocTaBIsgeT HOpsaKa 2 Mcek jyru. OTCyTeTBrE Pe3KHX
CKAQYKOB B UCTHHHOM PACIIPEJICJIEHNH CIEKTPAJIbHOIO MHJEKCA TOBOPHUT B II0JIb3Y TOI'O, YTO BU-
JINMOE HAYAJIO CTPYU CKOPEee BCEero IMpeJCTaBJidger coDOl He (DU3UIECKYIO CTPYKTYPY, HAIPUMED,

CTOAYYIO VIAPHYIO BOJIHY, a (poTocdepy cTpyu ¢ 7 ~ 1.

4.3 BroiBoabl

OcuHosHble BbIBO/IbI I'VJIaBbI CJIC/IYIOIINE:

1. CrnexkTpajbHBIA MHAEKC sapa Ha dacToraxX 43-24 I'T'1 3 mI0CKOro ¢TaHOBUTCS MHBEPTHPO-
BaHHBIM BO BpeMs HapacTaHus BCObIKU Ha dactore 43 ' CrekTpaabHBIA HHIEKC sSIapa
Ha dacrorax 24—15 I'T' ¢ HeKOTOpOIt 3a/IepKKOI TaKKe PacTéT. 3a BpeMs HAIIUX HaOJIIO-

,ZLeHHfI BOSMYIIEHNE, BbI3bIBAIOIIEE BCIIBIIIKY, eHJ‘.é HE J0HIJIO JJO BH/JIUMOI'O Ha4daJla CTPYU Ha



111

100 ¢ . 100 2
10 [ 108 T
. 0.01 15
° 3 - 04 B [ 10"
§ o1 b = §0.0001 I -
= LE «© = 1e-06 ©
2 [ 4 03 E ) r £
E’ 0.01 p §1e—08 =41 P
= r S = - h=d
T 0.001 | o028 E1e10 7 2
[} © 1e-12
0.0001 | x r -4 0.5
[ 4 0.1 le-14
1e-05 L 1e-16
1e-06 L 1 1 1 1 0 1e-18 L 1 1 1 1 1 1 0
0.2 0.3 0.4 0.5 0.6 0.2 0.4 0.6 0.8 1 1.2 1.4
Distance (mas) Distance (mas)

Puc. 4.15: ®opmasnbro nocuuranatas BeposTHOCTh (AICc) Mofenn step OTOHOCHTELHO MOJIETH
ramp, a TakKe MpOoTsKEeHHoCTh (width) mepexoHoit 06lacTH B 3aBUCHMOCTH OT JIJTMHBI YACTH
cpesa B 00J1aCcTH BbIIIIE BUAMMOIO Havaja cTpyu. fapo pacnosoxeno B Hyse. (ciaesa) 4324 ',
[OCTPOeHa KazKjiast deTBépras Touka. (crpasa) 15-8 ', mocrpoena kaxkmasi 12-as Touka. Ha-
osmoenue 28 asrycra 2009. 1o ocu abcrucee 0TI0KEHO pacCTOAHIE CII0JIb CPE3a, a M0 OCU OPJ/IMHAT:

OTHOCHUTEJIbHaAd BEPOATHOCTD MO,ZLGJIGfI " 1nmpuHa objacTu 1epexo/ia (MCGK ,HyI‘I/I).

0oJiee HUBKUX YACTOTAX U [MO3TOMY HE BJIMSET HA CHEKTPAJLHBIN MHJIEKC si/Ipa HA HU3KUX
JacToTraX. MBI IIpoBesn THIaTe bHOE MOjleTnpoBanne 3(PpdEKTOB HEOTMHAKOBOIO 3aIT0THE-
HUS UV-IIOCKOCTH Ha PA3HBIX YaCTOTaX M YUJIU €r0 Pe3yJIbTaThl B aHAJIN3E PAaCIpeIesIeHns
CIIEKTPAJILHOIO MHJIEKCA BJIOJIb XpeOToBoi jiunuu crpyu. Cpejinee 3HadeHne CrieKTpaabHOIO
UHJIEKCA OIITUYIECKHN TOHKUX YacTell CTPYy! Ha BCEX YaCTOTAX OJIMHAKOBO B IIPEJIEIax OIMMOOK
n paao o = —0.76 + 0.10. Ha gacrorax 15-8 I'T'Il u 85 I''i uamepen o iMHaKOBBII TEMIT
CHA/IaHNs CIIEKTPaJILHOTO MHJIEKCA C PACCTOSHUEM BJIOJIL CTPyH mopsaka 1072 3a Karkprit
[apCceK PACCTOSHUS BJIOJIb CTPYH, YTO FOBOPUT O JOMUHUPOBAHUU a/IMabATUIECKIX [TOTEPD

B IIPOTSAKEHHON 4acTU CTPYH.

2. Ilokazano, 9T0 YaCTUIHO IIPO3padHas 00/IaCTh EPEX0/Ia OT ONTHICCKU-TOJICTOTO U3y IeHUsT
B d/Ipe K ONTHICCKU-TOHKOMY B IIPOTAXKEHHON CTPYKTypPe CTPYU paspelleHa U Ha dacToTax
43-24 I'T'n, u na 15-8 I'T'n. M3menenne MCTUHHOrO CIIEKTPAJIBLHOIO MHJICKCA BJIOJIb CTPYH
XOPOIIIO OIMUCHIBAETCA JIMHEHHBIM 3aKOHOM. [Ipr 3TOM IpOTSKEHHOCTD HepPexoIHoil 0b1acTu
coctaydgeT 0.3 mcex jqyru Ha 43-24 I'T'm n 2 mcek ayru Ha 15-8 ['T'n. [InaBnocTs nuamenenus
ImapaMeTpoOB BJIOJIb CTPYHU YKa3bIBAeT Ha IMPaBUJILHOCTH UHTEPIPETAIIMN BUIUMOIO Hadasa

crpyu 3C 273, Kak 00JIaCTH C ONTHIECKON TOJIIION JJI pauon3aydenns 7 ~ 1.
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SaKJ/II0YeHue

Pabora mocssitiena jeraabaoMy nccsegoBanuio ucrodnnka 3C 273 ¢ MOMOIBIO0 HAOTIOIeHN

¢ nomorpio Hazemuoro (VLBA) u nazemuo-kocmuveckoro (PagnoAcrpon) pamnonnrepdepomer-

poB, a Takxke jpaHubix ramma-obcepsatopun (Fermi/LAT). CoBmecrnoe ncrosb3oBaiue Takoro

Ha6opa Ha6JHO,ZLaTeJIbeIX CPE€JICTB IIO3BOJIMJIO PEHINTDL YHUKaJIbHbIE HaYy4YHbLIC 3a/a9U. BosJieuén-

HOCTb AUCCEPTaHTa B IOAAEPZKKY IIPOEKTa Pa,ZLI/IOACTpOH IIO3BOJIMJIa PEIINUTDL TEXHUYICCKUE 3a a9

KaJIMOPOBKM U KOPPEKITMU HABEJCHUS KOCMUYIECKOTO TEJIECKOTIA.

OcuHosHble PeE3YJIbTAaThI, IPEJICTaBJICHHbIE B pa60Te, CJIeIyIomue:

1. O6acTb raMMa-u3/Iy YeHus JIOKAJTH30BaHa BOJIM3H HCTHHHOTO HAYAIA PEJIITUBUCTCKON CTPY I
B OKPECTHOCTSIX IEHTPAJbHON YEPHOi JbIPHI. BenblKka B BUMMOM HadaJie CTPyU Ha JIJIMHE
BOJIHBI 7 MM HacTynaeT Ha 112 4+ 9 ameil nmosxke camoit mMomHoil Benbimku B, B ramma-
Jparas3oHe. JTa 3aJeprKKa He MOYKET ObITh 00bsICHEHA UCKIIOYUTETHHO PA3IMIHBIMI Pa3Me-
pamu obJiacTeit 0Opa3oBaHus U3y IeHUS B PA3HBIX JUAIIA30HAX, I09TOMY 00/IaCTh T'eHePaIIIH
raMMa-u3JIydeHus JIOJIZKHA JIEXKaTh BBIIIE 110 TEYEHUIO CTPYHU, YeM BHJIUMOE sJIPO Ha JIJIMHE
BOJIHBI 7 MM. AHa/IM3 CIBUTra BUIUMOIO s/Ipa C YaCTOTOM, OCHOBAHHBIN Ha YETHIPEX HAIIIX
MHOI'OYacTOTHBIX Hab/moennax 5-43 ', nokazas, uro BuauMoe nadasio crpyu ma 43 I'T'n
PACIIOJIOKEHO Ha paccTossHun 2—4 1K OT UCTUHHOIrO Hadaja crpyu. C MOMOIIBIO OpUTTHAJIb-
HOTI'O METO/Ia M3MEPEHUs JIBUKEHUS BUJIMMOIO HavuaJjIa CTPYU BIIEPBBIE OIIEHEHO €0 CMEIeHue
Ha 4.4 1K BJIOJIb CTPYN Ha JiuHe BoJHBEL 7 MM. Ilomumo sToro, obe Beubimiku, B, B ramMMa-
Juariazone U By B gjpe Ha 7 MM, MOT'YT OBITH OOBLACHEHBI ITPOXOXKJICHIEM OJIHOTO M TOI'O YK€
BO3MYIIEHHA ¢4 B OJM3U UCTHHHOI'O HavaJsa CTPYU BO BpeMs B, 1 B OKPECTHOCTAX BHIUMOIO
HavaJja CTPYU Ha JIIMHE BOJIHBI 7 MM BO BpeMs By, €Cc/ii CKOPOCTh KOMIIOHEHTBI ¢4 OCTaBa-
Jlach MIOCTOSTHHA U PaBHA M3MEPEHHON HIKe 1o TevdeHuto ctpyn g = 0.81 Mcek jgyru B roma. B
urore, aia 3C 273 Bce JOCTYITHBIE METOJIbI OIEHKHU TOJIOXKEHUsT 00JIACTH TaMMa-NU3JTy IeHUsT
JIaJIA COITIACOBAHHBIE Pe3y/bTaThl. O0IacTh BO3HUKHOBEHHUA CaMOii MOIITHOM BCIbIIKKA B, B
raMma-/inarasone ObLIa pacio/ioKeHa Ha PACCTOSTHUN 2—7 TIK BBIIIE 110 TEUYEHUIO, YeM BU/IU-

MO€ HA4aJI0 CTPYU Ha JITMHE BOJIHBI 7 MM, BOJIM3M UCTOKOB JIZKETA.

B crpykType BbIOpOCa Ha JijIMHE BOJIHDBI 7 MM HOMKIMO siJIpa OOHAPYZKEHBI J[BE CTAIIMOHAPHDBIE

KOMIIOHEeHTHI Ha cpejinnx paccrogaugax 0.13 m 0.30 mcek myru ot giapa. B aTux KommonenTax
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MIPOMCXOJIN/IN BCIIBIIKA, B TOH MOC/IETOBATE/THHOCTH, B KOTOPOIl OHM PACIIOJIOKEHBI B CTPYE.
B upesronoxkenuu, 94To Bce 3 BCIBIIIKYI ObLIU BbI3BAHBI ITPOXOK/IEHUEM OJIHOI'O BO3MYIIEHUS
Jepes cTalloHapHBIe JleTad, Oblla OlleHeHa CKOPOCTh BEIIECTBA CTPYH [app = 12.1c. 9TO B

1.5 pasa BbIlIIe, 9eM CKOPOCTb KOMIIOHEHTHI €4, &CCOIMUPOBAHHON C STUMU BCIBITITKAMH.

C momompio HazeMHO-KOCMuYeckoro uaTepdepomerpa PajgunoAcTpon B HaOJIONEHUSX HA
jymmHax Bosin 1.35, 6 m 18 cm ¢ muaTepdepomerpudeckumu 6azamu 60sibiie 10 gquameTpos
Bemsn B 3C 273 6b1n 0OHAPYZKEHBI KCTPeMasbHble sSPKOCTHBIe TemilepaTypsl = 107 K.
Monurtopunr Ha jyinHe BosiHbl 7 MM Ha Hazemuoit PCB/I pemérke VLBA mokaszas, aro
APKOCTHAS TeMIlepaTypa B BUIMMOM Hadajle crpyu usmensdercsa ot 1010 K B Munumyme ak-
tupnoctu jo 10" K Bo Bpemsi Benbimek. HacToIbKO BBICOKHE TeMIIepaTyphbl, HabJI0IaI0-
uecs Ha MPOTIKEHUU HECKOJIBKUX MECAIEeB TPEOYIOT MePecMOTpa COBPEMEHHOIO 00bsiCHe-
HUsT n3ydenns: BbIOpocoB B AT, kKak HEKOrepeHTHOro CHHXPOTPOHHO M3JIy9IeHUs] PEJIsITH-
BUCTCKUX 3JIEKTPOHOB. [IpuBesenbl BO3MOXKHOCTH MOJJIEPXKAHNS IPKOCTHOI TeMIIepaTypPhI
Ha BBLICOKOM YPOBHE: 00Jiee BBICOKIE CKOPOCTU CTPYU, HEIPEPLIBHBIN BOPOC YACTHIL B CTPYIO,
uU3JIydeHne PeIgTUBUCTCKUX MPOTOHOB MJIM SJICKTPOHOB C MOHOIHEPIETUYCCKUM CIIEKTPOM,
KOJIJIETUBHBIE ITPOIiecchl n3jaydenud. [lokazano, 4To HU OJIUH U3 CIICHAPUEB HE MOXKET YIOBJIE-
TBOPUTEIHLHO OO0bIACHUTD Pe3y/IbTaThl HabJmoaenuil. [Ipenosoxkenne o paBnopacipeesiennm
MeZK/Iy IJIOTHOCTSIMHA SHEPIUU MArHUTHOTO I10JIs U YACTHI] JOJZKHO OJIHO3HAYHO HAPYIIATH-
cd B TI0JIB3Y YacTHll. BoiBesgena dpopMmysta jijisd OIEHKNA MArHUTHOT'O TIOJIA B BUJIMMOM HaYaJIe
CTPYH, He UCIOJIB3YIONIas MPEIIoIoKeHne o pasuopacipe/esaennn. C eé moMOIIbIo Moy de-
HbI OIEHKU MArHUTHOTO II0JIs B HadYaJe CTPYHW Ha JTMHE BOJIHBI 7 MM Ha ypoBHe < 0.1 I'c

JJId YMEPEHHOI'O yBEJIMYCHUA ITJIOTHOCTU YaCTHUIL.

B nabsronenusx Ha jymnHe BoJtHBL 18 cM ¢ PajmoActponom obHapy»keHa cyOCTPYKTypa pe-
dpakimonnoro paccesinus — BIepBbIe JJIsd BHeraJjakTuieckoro ucrounuka. [lokazano, 1ro ¢
YIETOM CyOCTPYKTYPBI pacCesHus SPKOCTHAs TeMIIepaTypa Ha JJInHe BOJHLI 18 ¢M He MOXKeT
6LITh cymecTsenno Hmke 7 X 102 K. Jlaa gerekTmposanmii Ha jymHax BoiaH 1.35 u 6 cm
BKJIa/T PePPAKIIMOHHOIO IIIyMa OT CyOCTPYKTYPbI paccesHus He MEeHSeT OINEHKHU SPKOCTHOI

TeMIepaTyphl, KOTopble ocraiorTcs Ha yposhe 103 K s o6oux Juana3oHos.

Briio nmokazano, 4To 4acTUUHO-TIPO3padHas 00/IaCTh MEePEXoa OT ONTUYECKU-TOJICTOrO M3-
JIy4eHUs B BUJIMIMOM HadaJsie CTPYU B OIITUYECKU-TOHKOMY B IIPOTSZKEHHOM CTPYKTYPE MOZKET
ObITH paspeneHa B Hammx HabsojeHnsx #a dacrorax 43-24 I'rip u 15-8 I'T'n. TIporskén-
HOCTL 3TO# 00JIACTD B HPEJIIOJIOKEHUN JTUHEHHOTO U3MEHEHUT UCTUHHOIO CIEKTPaJIbHOIO
uHJeKca oreHena B 2 Mcek Jayru g 15-8 [T u 0.3 Mcek jgyru (0KoJ10 7 1K BJOJIb CTPYH).
[InaBHOCTH M3MEHEHUS TTAPAMETPOB BJIOJIb CTPYH yKa3bIBaeT Ha IMPABUILHOCTb MHTEPIIPETa-

nun BuauMoro Hadaja crpyu 3C 273, Kak 00/1aCTH ¢ ONTUYIECKONW TOJIIION JIJId PaIMOU3IIy-
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venus 7 ~ 1. Pazpaborannbiii MeTO/] MOXKET ObITH TPUMEHEH K OOJIBINON BHIOOPKE JIZKETOB B

AT

6. /Iy olleHKM JIOCTOBEPHOCTH 3HAYEHUI CIIEKTPAJILHOIO UHJIEKCA ITPUMEHEH METOJI MOJICTUPO-
BaHUA JIAHHBIX (DYHKIUU BUIHOCTH. Pacmpesesnenue ClieKTpaabHOr0 MHJIEKCA BJIOJIb CTPYH
na dacrorax 15-8 I'T'm u 85 I'I'1 nmoka3biBaeT JMHENHBIN CIaJ ¢ PACCTOAHUEM Ha YPOBHE
1073 na kazk b1t napcex. CKoOpocTh cliajiausl CIEeKTPaIbHOIO HHICKCA OJMHAKOBA, B 9TUX da-
CTOTHBIX JIUAIIA30HAX, YTO FOBOPUT O IpeobJajianuu ajuabaTndecKux 1norepb. M3menenne
CHEKTPAJbHOIO MHJIeKCa Havdaja CTPYH Ha Pa3HbIX YacTOTaX COIVIACYeTCs C IIPEIIIOJIOZKe-
HUEeM, 9TO HaOJIIO/aeMble BCIIBIIIKU BbI3BAHBI [TPOXOXK/ICHIEM BO3MYIIEHUS Yepe3 BUIUMOE
HAYAJI0 CTPYHU, PACIOJIOZKEHHOE TeM HUXKE I10 CTpye, UeM HuzKe dactora nadsinojenus. Crek-
Tpasibiblit unjieke 43-24 I'l'n Bo Bpems Benbimku By pactér ¢ 0 g0 1.5, na gacrorax 24-15
['T'y Takke pacTéT, HO ¢ HEKOTOPOI 3a/1epxKKoil, a Ha 15-8 I'T'm u 8-5 I'T'11 ne nokaspiBaeT

COIJIaCOBaHHBIX C M3MCHEHHEM IIJIOTHOCTHU IIOTOKa BapI/IaHHﬁ.

7. Ilo pesyiabratam IOCTUPOBOYHBIX HAOJIOICHUN KOCMHUYECKOI'O PaJIMOTEIECKONA ITOJTyIeHbI
ornienkn uvyBcTBUTebHOCTH KPT B mosiére. B quamazonax 18 m 92 ¢M 4yBCTBUTEIHHOCTD
KPT coorBercTByeT HOMMHAJILHOM, & B Juanazonax 6 n 1.35 ¢cM HiKe 3agBjieHHOl B 1.0 n
2 pasa cooTBeTCTBeHHO. Bo BpeMmsi I0CTUPOBOYHBIX HAOJIIOJIEHUN Ha JJIMHE BOJHBI 1.35 M
obHapy»kKeHo OTKJIoHeHnue peajbHOil smekTpudeckoit ocu KPT ot ocn X BusmpHoit cucremsr
KOODJIMHAT, YTO IPUBOJIUIO K OIIMOKE HABEJIEHUs HA MCTOYHUK 2.5 yIVIOBBLIX MUHYTbHI. [ljst
KOMIIEHCAIINK 3TOr0 OTKJIOHeHUs ¢ Hadasa 2012 roja Oblia BBeJeHA MOCTOSHHAS MOIPABKA
K nasegiennio KPT, 4To 1o3Bo/in/io MOBBICUTHL 4yBCTBUTEILHOCTHL nntepdepomerpa Pajmo-
Acrtpon B 1.5 pasa na jgymae Bosabl 1.35 cm. Takeke o nabsogernsay 2013 66110 MOKa3aHO,
YTO TOYHOCTH nocTpoenunsd opuentarun KPT me 3aBucut oT KoJImdecTBa MCIOJIH30BAHHBIX

IJIS 9TOTO 3BE3IHBIX TATINKOB.

IlepcriekTuBBI JaJbHENIIINX WCCJIEJOBAHUM

Pesynbrarsl npejicTaB/IeHHON JMCcepTAlId OTKPBIBAIOT BO3MOYKHOCTH JTAJIBHEHIINX HUCCTIe-
joBanuit. B gactnoctun Tpedyer oO0bsCHEHUS JIETEKTUPOBAHUE SKCTPEMAJIbHBIX SPKOCTHBIX TEM-
nepatyp. C oIHO# CTPOHBI, yKe TPOBOJAATCS Hab oaeHns 600 Beioopkn Al'Yl ¢ momorisio
HazeMHO-KocMudeckoro maTepdepomerpa [51]. C apyroit ¢TropoHbl, TpeOYIOTCS OIEHKH CKOPOCTH
JIBUZKEHUS] BO3MYIIEHUII B CTPYAX aJIbTEPHATUBHBIMU METO/AMM, & TaKyKe€ MOHHUTOPHUHI ITOTOKOB
6ostbIIoro Kosimdecrsa AI'Yl B peHTreHOBCKOM jirara3oHe.

[IpecraBiasgiorcs NepCHeKTUBHBIMU METO/IbI UCC/IC/IOBAHNS BUIUMOIO Hava/Ia CTPYH, paspa-
OoTaHHbIE JUCCEPTAHTOM. B 9acTHOCTH HCCieoBaHue JIBUZKEHUS BUJIUMOIO siJIpa CTPYU MOZKET
OBITH MIPOBEJEHO JIJIsi DOJIBINOI BLIDOPKU JIKETOB U MO3BOJIUT U3YUUTH U3MEHEHUE HEIPO3PATHO-

CTHU B BUJUMOM JIp€ BO BPpEM BCIIBIIIECK. Takke cBoiicTBa HEIIPO3PaYHOCTHU MOI'YT OBITD OII€HECHDbI
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yTEM U3YYEHUS MPOTIKEHHOCTU YaCTUIHO-TIPO3padHoil obactu crpyu. Takoit anains jiid 00/1b-
I10#1 BBIOOPKH UCTOYHUKOB ITO3BOJIUT YCTAHOBUTH, MOYKHO JIM CIATATH OIKUCAHUE BUIMMOTO HadaJIa
CTPpyH Kak objiacTi 7 & 1 oOIIIM CBOMCTBOM CTPYil KBa3apoB.

UccnenoBanns cyocTpyKTyphl paccessuust Al Ha HazeMHO-KOCMUYECKHX Ha3ax ¢ MOMOIIBIO
uarepdepomerpa PaanoAcTpon B crienmaabHO MOATOTOBIEHHOM SKCIIEPUMEHTE TIO3BOJIAT OIEHUTH
nmapaMeTpbl paccenBaloIieil cpeabl Ha MaciiTabax, HeJOCTYITHBIX paHee. s 3Toro ObL1a mogaHa
HabJogare/bHas 3asiBKa Ha nepuoj 2017-2018 na PajguoAcTpon, mosy4unsiias BHICOKHE OIEHKU

IIPOrPAMMHOTO KOMHUTETA.
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Aemop evipastcaem baazodaprocmyv:

o rayuromy pykosodumento KOpuro FOpvesuuwy Kosanésy za obuiee pyrosodcmeo npoexmonm,
UEHHBLE KPUMUYECKUE 3AMEYAHUA, G MAKAHCE BO3MONCHOCTND NPEICTNABAIML PE3YNLMAM b

PabOMDBL 1A BEAYULUL MEACIYHAPOOHBLT KOHPEPEHUUAL,

® KONANEKTMUBY aABIMOPo6 cmamezi, 6 KOMmopuvlxr onyd/m%oeaﬂm pesyavmaimol, npe@cmaeﬂeHHbLe

K sauwume,

o xoanexmusy Acmpoxocmuneckozo uenmpa PUAH u auuno Hukonaro Ceménosuvy Kapda-

WéBY 3a 603MONCHOCTD pabomamv 6 npoekme PaduoAcmpon,

e podumensm u cynpyee 3a noddeporcky, 6es Komopot dannas paboma He oviaa Obl 3aKOHYEHA.



CrucokK muIiiocTpaiuii

1.1

1.2

1.3

1.4

1.5

Tpaexkropust ocu X 1npu MpoBejIeHNN IOCTUPOBOYHBIX HABJIIOICHNIT. (&) — B inaraso-
max 18 u 92 cm. ymua ckana 5°, ckopocts Bpamienus KA 36 7/c; (6) — B quanazonax
6 u 1.35 cm. [Iuna ckana 1°, paccrosinue MeKIy CKaHaMmu 2.5’ CKOPOCTH BpallleHUs
KA 18 ”/c. Ha pucynke 5 ckaHOB BOKpYT ocu Y U 5 CKAaHOB BOKpYT ocu Z (10 2
IPOX0/Ia HA KAXKJIOM CKaHe).

Pannomerputeckue oTkiauku npuémuuka 1.35 ¢M 1pu JBUXKEHUU BOKPYT ocu Z BO
BpeMs IOCTHPOBKI TI0 cxeMe, npubenénHoii Ha Pucynke 1.1(6), Ha pasindHbIX 9Ta-
nax duisrparun. (a) — nexoxusiii curnan S(t); (6) — curman C(t), ¢cBOOOIHBIH OT
KPYITHOMACIITAOHBIX KOJIeOaHuil mapaMerpoB NpuéMHUKa; (B) — yCpeIHEHHBIH cur-
mast C(t).

XapakTepHOoe U3MEHEHUe OPUEHTAIUd OCU X IPU IPOBEJIEeHUN HHTEP(MEPOMETPU-
Jeckux HabJojieHuii na npumepe Haosojenns kBazapa 0212 + 735. Ilosoxkenue
ucroununka obosnadeno 38é37104koit. Opuenrtarus KPT oboznadena Troukamu. Bep-
TUKAJILHBIA OTPE30K COOTBETCTBYET YIJIOBOMY paccTosiHuio B 17.

Pacnpesenenne TounocTH HaBeJeHNs (OLpeIeICHis opueHTaIn). (a) — Juis Beex
uaTepdepoMerpuueckix Hab roeHnil B ipoekTe, (6) — juist Habmonenuit B 2013 1.
C UCIIOJIb30BAHUEM JIBYX aCTPOJATINKOB; (B) — jyist Hab oaenuit B 2013 1. ¢ ucmosib-
30BaHUEM OJIHOTO ACTPOJIATIUKA. .

Pacnpenenenue pazbpoca Touek nasesienus KPT Bo Bpemsa mnrepdepomerpute-

ckux HabsrojieHnii. (a) — 1Mo MPSAMOMY BOCXOZKJIEHUIO; 6 — 10 CKJIOHEHHUIO. .
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Kaprer nosinoit marencusnoctu 3C 273 B Habmogennn 28 aprycra 2009 rojga ¢ Ha-
JIOKEHHBIMHU Ha HUX KOMIIOHeHTaMu Mojesn. Kpyramu obo3HadeHbl Kpyriible rayc-
COBbIe KOMIIOHEHTBI, [P 3TOM pas3Mep Kpyra COOTBETCTBYET HOJIHON IIUpHUHE Ha
HOJIOBUHE MakcumyMa. Kpecrukamu o603HaueHbI KOMIIOHEHTHI — Jie/IbTa-(DyHKIHN.
[To ocsim OTII0ZKEHO OTHOCUTETHHOE IIPSIMOE BOCXOZKJIEHUE U OTHOCHTETLHOE CKJIOHE-
HUe B MIJLIMCEKYH/IaX Jyru. Ha kaxK ol kapre o603HaYeHa JIJIMHA BOJIHBI, & TaKzKe
n300pazkeHa juarpamma Hanpassiennoctu (/IH) na mosoBune makcumyma B BuUje
9JIIUIICA B HUZKHEM JIEBOM yIily. JIBa IYHKTUPHBIX KPylra HA KapTe Ha JIJINHE BOJIHBI
7 MM 0003HAYAIOT KJIACTEPhl KOMIIOHEHTOB, UCIIOJIb30BAHHBIE B AHAJIN3€ KHHEMATH-
ku KjgacrepoB B Pazyiene 2.6. Konrypol nposejenst ¢ marom 2. [lapamerpsr n306-
paxkennsd (mHmkuuit kKouryp[mfdn/IH|, nuk na xkapre|fdn/IH|) caenyromue: 7 mm
(4, 2.7), 1.3 cu (9, 5.0), 2 cn (8, 6.6), 3.6 et (4, 6.7), 3.7 et (3, 7.1), 6 em (8, 11.6),
6.5 cm (11, 11.6). Pesynbrar auccepranra u3 paborer [7T1]. . . . . . . . . . ... ..
Kaprer nosnnoit uarencusnocru 3C 273 B mabsomenun 25 okrsabps 2009 roga c
HAJIOZKEHHBIME HA HUX KOMITOHeHTaMu Mojiesin. [lapamerpbr n3obpazkenus (HuzKHUI
kouryp[mfn/AH|, muk na kapre[dn//IH]) cremyromme: 7 MM (4, 4.7), 1.3 em (4,
4.2), 2 eu (5, 6.6), 3.6 e (3, 6.3), 3.7 en (3, 6.8), 6 v (4, 8.8), 6.5 em (4, 9.0).

[Mogpobuoctu cM. B nojnucu K Pucynky 2.1. Pesynbrar quccepranra uz pabors [71]. 40

Kaprsr nosnoit marencusnoctu 3C 273 B nadbsmogenun 28 asrycra 2009 roja ¢ na-
JIOXKEHHBIMU Ha HUX KOMIIOHeHTaMu Mojesn. [lapamerpsr nzobparkenus (HUZKHUIL
kouryp[mfn/AH|, muk na kapre[dn//IH]) cremyromme: 7 MM (9, 6.5), 1.3 cm (8,
3.8), 2 cm (4, 6.5), 3.6 cm (4, 6.7), 3.7 cm (4, 7.4), 6 cm (4, 9.7), 6.5 cm (7, 9.6).

[Mogpo6uocTu eMm. B nojnucu K Pucynky 2.1. Pesyibrar auccepranra usz padorst [71]. 41

Kaprsr nosiaoit marencusnoctu 3C 273 B Habmogennn 28 aprycra 2009 rojga ¢ Ha-
JIO?KEHHBIMU Ha HUX KOMIOHeHTamu Mojean. [lapamerpsl n3obpazkenus (HuKHMIA
kouryp[mn/IH|, nuk na kapre|fdu/IH|) caemyromme: 7 mm (5, 8.6), 1.3 em (10,
5.4), 2 em (8, 7.4), 3.6 em (8, 6.3), 3.7 c™m (6, 7.3), 6 cm (5, 10.4), 6.5 em (9, 9.5).

[MoxpobrocTu cM. B noamuc K Pucynky 2.1. Pesynbrar auccepranra u3 paborsr [71]. 42

Kpussie Giecka sipa Ha 7 MM (KpacHble KBaJpaThl), CTAIMOHAPHON KOMIIOHEH-
el ST1 (ropumdible TPEYrOJIbHUKN), CTAIIMOHAPHON KOMIOHeHTHl ST2 (3eémble
POMOBI), HAJIO’KEHHBIE Ha KPUBYIO OJIecKa B raMMa-uatiazone (cumss jumms ). O60-
3HAYEHMsI I'aMMa-BCIBIIIEK [IPUBE/IEHBI B BEPXHEN YacTH pUCyHKa. Beblnku B sjipe
Ha 7 MM obosnadensl Y; u By, Ilo ocu abernuce ornozkeno spemst (MJD), a o ocu
OPJIMHAT: CJIeBa — IVIOTHOCTD [TOTOKA Ha JIIHHe BOJIHBI 7 MM (flm), cupasa — dboron-
upiit toTok B suanasone 100 MaB-300 I'sB (1075 em2c™1). Pesysnbrar muccepranta

w3 paboThl [T1]. . . . . oL
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[LnornocTn moroka komronent, rnogBusiiuxcd B 2008-2011, najioxkennbie Ha Kpu-
By1o 6Jiecka B ramma-uanasone. [lo ocu abermce ormoxkeno spemst (MJD), a o ocu
OpJIMHAT: CJIeBa — IJIOTHOCTH IIOTOKA Ha JiTMHE BOJIHBI 7 MM (91H), cipaBa — dhoToH-
Hbiit 1oToK B jnanasone 100 MaB-300 I'sB (1075 cm2c™1). Pesynbrar juccepranta
u3 paborsr [71]. . . .

Juckpernasi koppeJssiuonnas (pyHKIUs OTOKA B TaMMa-/IAIIa30He U [JIOTHOCTH
[OTOKA sJIpa Ha JIJIMHE BOJIHBLI 7 MM. 3HAYEHUs, BEPOATHOCTH CJIyYafiHOIO IMMOSB-
Jiennsg KOTopbix Huzke (.05, jieskaT BbIIIe W HUYXKE COOTBETCTBYIONIUX ITYHPTUPHBIX
kpusbiX. [lo ocu aberpce oToXKeHa 3ajep:kKa MexK Ty KpuBbiMu Osiecka (/lan), 1o
ocu opaunar — 3uadenue JIKD. Pesynbrar auccepranrta us pabors [71]. . .
Pacnpenenenne makcuMmyMmoB 3Hadenuii kpocc-koppessiun g 1000 map mnckyc-
CTBEHHBIX KpUBBIX Ojiecka B juarazoHe 80-140 mueii. ITo ocn abcrmee orsioxkeHa
3aJiepKKa MezKjry KpubBbiMu Osecka (/IH1), 10 ocH OpIMHAT KOJIUIECTBO KPUBBIX
6s1ecka. Pesysbrar jquccepranta u3 paborst [71]. . .

CxeMarnveckoe n300pazKeHue pesisiTUBUCTCKOrO BBIGPOCa 10 MOTHBaM paboThl [33].
Wcrnnnoe nagaJio jkera HaxXoauTcs ciieBa. [IpuBeeno noJioxkenne BUIIMMOTO si/ipa,
Ha Pa3HbIX YacTOoTaxX V1 > Uy > V3 > V4.

[Ipumep rpada, onuchIBaONEro N3MEpPEHHbIe CABUIU MEXKJy KapTaMu. BepriuHb
rpada COOTBETCTBYIOT OTJE/ILHBIM YaCTOTHBIM JIaia30oHaM, pédpa HalpaBJIeHbl OT

OOJIbITIEN YACTOTHI K MEHbINEH 1 uMeIoT jyny, pasuyio casury mexkiay PCJIB sapa-

MU, IIOJIy9aeMOMY METOJ0M L[ByMepHOfI KPOCC-KOppeJ/idnuu, Ha 3a/aHHbIX TacTOTaX.

Basucumocts casura sipa 3C 273 0T 9acTOTHI It BCEX HAIIUX MHOTOYACTOTHBIX
nabsoenuii, cvm. Tabmumy 1.1. Kpacnas uHns nokasbiBaeT pe3yJabTaT HOATNOHKU
creneHHbIM 3aKOHOM. [lo ocu abermce otmoxkena dacrora (I'T'), mo ocu opauHaT —
capur sizipa (Mcek jgyru). Pesynabrar auccepranta w3 paborsr [71].

JBuzkenue komonent ¢l (ciesa) u ¢4 (cupasa) B KAPTUHHOI 110ckocTH. 110 0csim
OTJIOZKEHBI IPSMO€E BOCXOzKIeHne 1 ckaonenue ornocuresibno PCJB spipa. Toukamu
0003HAMEHBI H3MEPEHUS MOJIOXKEeHN KOMIIOHEHT, a IPAMBIME — UX TPaeKTopun. [l ia
KOMIIOHEHTHI ¢l mpoBommIach ammpokcuMmanys Toabko 10 Ommkaiimux K Hagamry
KOOD/MHAT M3MepeHuii. PasMepnl sijipa NPUHATHI PABHBIME MEAMAHHOMY 3HAYCHUIO
0.035 Mcek ayru u o6o3HAYEHDbI CepbIM KpY:KKOM. OmmbKa onpeesenus moI0zxKe-
HHsl KOMIOHCHTHI B MOMEHT HaMMEHDIIEro yIaJeHHs OT s/pa ObLla pacunTaHa u3

o1murOOK KO3 DUIMEHTOB MOJTOHKH, 0003HaYeHa O€/IBIM KPYZKKOM.
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Paccrosane ot PC/B sapa s mmectt KOMIIOHEHT ¢ 1—¢ 6, TTOSBUBIINXCS B CTPYKTY-
pe CTPyH Ha JJINHE BOJIHBI 7 MM B IIEPUOJL BBICOKOI ramma-akTusHoctr B 2008-2011
rojiax. Tak:ke B HUKHell JyacTu rpaduKa MoKa3aHbl JBE CTallMOHAPHbBIE KOMIIOHEH-

et ST1 and ST2. Ilo ocu aberuce ornoxkeno Bpems (MJD), mo ocu opaunar —

paccTosiaue J10 BHIUMOro sypa (Mcek jayru). Pesysibrar auccepranta u3 paborsr [71]. 58

MoMeHTbI TPOXOXKJICHUS JIBUKYIIUXCA KOMIIOHEHT ¢3—CcH Ha, JJTUHE BOJIHBL 7 MM Ye-
pe3 crarmonapubie Komionentol: PC/IB sypo (Bropas cBepxy manesn), ST1 (Tpe-
Thst cBepxy), ST2 (nmkuss). Ha Bepxueil nmaHe I moKa3aHO W3MEHEHHE MJIOTHOCTH
[IOTOKA si/Ipa Ha, JIJINHE BOJIHBI 7 MM. /lnama3on 3Hadennit MOMEHTOB ITPOXOK ICHIS
JIUTs KazK/I0 KOMIIOHEHTBI ITOJTyYeH U3 PE3Y/IbTATOB JIMHEHHON MOJIrOHKN KUHEMAaTU-
KI KOMIIOHEHTDI U [T0OKa3aH B BUJIE TOPU3OHTAJIBHOIO oTpe3ka. CILIONIHOM JTuHIei
nokasaHa Kpusas OJjiecKa B ramma-amanasone. Ilo ocn abenmee — Bpemst (MJD),
[0 OCH OPJIMHAT: Ha BepxHeM rpaduke — IIOTHOCTH MOTOKa (91H), HA OCTAIbHBIX
~ doronupiit norok B guanazone 100 MsB-300 I'sB (107% cm—2¢™!). Pesysbrar
JccepranTa u3 paborst [71]. . .

Kpussie 6ecka sijpa u cranuonapabix komnorneat ST71 u ST2 (em. nanp. Pucy-
HOK 2.1). JIuHusiMu mokasaHbl pe3ysIbTaThl OJTOHKH KPUBBIX GJIECKA /Ipa U CTalli-
onapHoit koMmroneHTol ST 3xcroneHuabHbIMU 3akonamu, cMm. Gopmyity 3.3. Bep-
TUKAJIbHAS Y€PTa MTOKA3bIBAET OKUIAEMbIIl MOMEHT MaKCUMYMa, BCIIBIIIKI B KOMIIO-
nerre ST2, eciim oHa ObLTa OBl BEI3BAHA BO3MYIIIEHHEM, JBUTAIOINMCS C BUIAMO
CKOPOCTBIO B KAPTUHHOMN TIOCKOCTH [l = 0.81 £ 0.02 mcex B rog.

Bepxuss manesn: kunemaruka kjaacrepos K1 u K2. Jlunusamu nokasanbl JTUHEHbIE
3aKOHBI JIBIKeHUs KiacTepos. [lo ocu aberucee — Bpemst (MJD), mo ocu opunar —
paccTosiHre OT BUIMUMOTO sijipa (Mcek Jyru). HuKHsst aHesb: OTKJIOHEHUS TOJI0ZKe-
rnst Kiaactepo K1 (kpyKkn) u K2 (TpeyroabHUKH) OT JIMHEHHOTO 3aKOHa, a TaKKe
IJIOTHOCTD TIOTOKA sijIpa Ha JinHe BOJHBI 7 MM (KpacHas Jjimaust). [To ocu abenumce
— Bpems (MJD), o ocu opjunat: cjieBa — OTKJIOHEHHE OT JIMHEHOTO 3aKOHA (MCEeK
JIyTH), cIpaBa — IUIOTHOCTH TIOTOKa BHIMMOrO sijpa (fu). Orpunaresbabie 3HaTe-
HUS OTKJIOHEHUH COOTBETCTBYIOT CUTYAIINHU, KOTJIA PO OBLIO OJIMKE K KJIACTEPaM,
YeM 02KMJIAJI0Ch IPU JINHEHHOM 3aKOHE JIBUYKEHUs], TTOJIOKUTE/IbHbIe — jajbiie. Tu-

NUYHOE 3HAUYCHUE OIIMOKU Ha YpoBHE lo IIpUBEIEHO B JIEBOM 4YacTu PUCYHKa.
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AprocrHas Temmeparypa (B jorapudmyudeckoM Mmacmrabe) Ui siipa Ha JJIHHe
BOJIHBI 7 MM (3aI0JTHEHHbIE KBAJIpaThl, (DHOJIETOBAs JIMHUSA), JJisi CTAIIMOHAPHOM
komroneHThl ST1 (3amosiHeHHBIE KPYXKKH, 3eJIEHAsT IIYHKTUDHAS JIMHUS ), & TaKyKe
nerekTupoBanus ¢ PajmoAcrporom Ha JymHax BoH 18, 6 1 1.35 cMm (4épHbie poM-
6b1). Crpesikamu 0003HAUEHBI HIZKHUE TIPEJIesibl Ha IPKOCTHYIO TemMiieparypy. s
y100CTBa CpaBHEHMS Ha TOM 2Ke I'paduKe MPUBEJIEHbI KPUBbIE IIJIOTHOCTH ITOTOKA
JUIS TeX yKe KOMIIOHEHT, KpacHas - JIJId si/ipa Ha 7 MM, 2KéJITasd — JJIs CTalluOHapHON
koMmroneHThl. 1o ocu abermee — spems (MJD), mo ocu opiunaT: ciieBa — SpKOCTHAST
temreparypa (K), cupasa — miaornocrs nmoroka ().

CumynupoBannble U300parkenus, MokasbiBaiolue 3bdekT pedpakimonHoit cyo-
CTPYKTYPHBI paccesHus Ha jjuHax BoyH 18, 6 u 1.35 cm. [laa Kak10it JIMHbBI BOJI-
HbBI [IPUBEJICHO JIBa CJIydasd: JIJId UCTUHHON APKOCTHON TeMIepaTypbl HCTOYHUKA B
cucreme orcuéra nabmogarens 10" K (Bepxusas cepus mzobpazennit) u 1014 K
(HmKHss cepusi n300pazkenwit). [{iis Becex cirydaeB HCTUHHOE PACIIPEJIEICHHsT SIPKO-
CTH OIHMCBIBAETCA JIBYMEPHOI KPYIJIO rayCCUAHON € ITOJIHOM IIOTHOCTBIO TTOTOKA, D
dAn. dpxrocrb npuBesieHa B JIMHEIHON MIKaje W MacIITaOUPOBaHa TaKUM 00pa3oM,
YTOOBI UK SIPKOCTU Ha BCEX M300pPaKEHUAX B KaxKJIOW cepuu ObLIT ObI OJIMHAKO-
BbiM. [IIKkasia yrioBeix pazMepoB JIMHEHHO MACIITAOUPOBAHA B COOTBETCTBUE C JITU-
HOII BOJIHBI TaK, UTO JIJIsI KaKJIO¥ IaHe I HEePACCesTHHOe N300parkeHne MCTOUHUKA
nMesio Obl OJIMHAKOBBIN pasmep Ha Bcex m3odOpakenusax. MaciiTab mpuBeaéH 1o/
KaxKIbIM n300pazkenueM. [lapamerpsr paccesnusi coorBeTcTByIOT Mojesmn NE2001
Juts nanpassenus wa 3C 273. g jymn Bosin 6 u 18 ¢ cyOCTpYyKTypa paccesHust

OTYETIINBO BuUJHa. .
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[Tosryuaemas sipkocTHas TeMIepaTypa B 3aBUCUMOCTH OT ITOJIHOH IJIOTHOCTH TIOTO-
ka PCJIB siipa Vf). B kadecrBe koppeupoBannoii miotTHocTu motoka Ve = 47 mdAu
B34TO CpejiHee 3HadeHue Ha JyimHe BOJHBI 18 cm s 6a3bl B = 164000 kM. Kpac-
Has CILIONIHAS JIMHUS TTOKA3bIBACT MOBEJICHNE U3MEPIeMOil APKOCTHOM TeMIlepaTy-
pbl Jiisg ucrournka B opme rayccuanbl, cM. Popmyny 3.4, a takxke [151]. Cunsas
IIyHKTUPHAS JINHUS TTOKA3bIBAET U3MePIeMYyI0 APKOCTHYIO TeMIIEpPaTypy B ciydae,
ecyin jierekTupoBanus ¢ PajgunoActponom ob6yc/ioBIeHBI CyOCTPYKTYPOii paccesiHus,
cMm. @opmyiny 3.6. Hukugs orubaroras onpejie/isier, YTo JOMUHUPYET B aMILIUTY-
Jie bYHKIUU BUJHOCTU Ha JIMHHBIX 0a3axX — M3JIydeHue OT UCTOYHHMKA WU CyO-
CTPYKTYypa paccesiius. T}, OT UCTOUHUKA UMEET OCOOEHHOCTDH JIjIs HEPA3PEIIEHHOIO
ucrounuka Vy = Vg, a T}, or cyberpykrypsol — korga Vp/Vy = 0peq. s moboit
MOJTHOI TIJIOTHOCTH MOTOKA sijipa =, 1 flH meTrekTupoBaHus Ha JIMHHBIX Oa3ax o0y-
CJIOBJIEHBI BKJIAJIOM OT CyOCTpyKTypbl paccesans. s 3C 273 na jymne BostHb 18
emMmVop=50duauTi ~7x 102 K.

Ammuryna dyskipn BugaocTn (MSH) B 3aBHCHMOCTH OT JJIMHBI IPOEKIMN Oa3bI
(10% kM) jyis Kpyrioit rayccooit Mojien ucrtounnka. CILTIONHbIC JTMHAM COOTBET-
CTBYIOT CHT'HAJIy OT MCTOYHHMKA, & IIYHKTUpHbIE — pedpakiuonnomy rmrymy. [To-
Has [JIOTHOCTH MOTOKA, JIIMHBI MIPOEKIINU 0a3bl U aMILINTYIbl (DYHKIIMH BUTHOCTH
Ha JUIMHHbIX Oaszax mnpusejiennbl B Tabsuie 3.1. Ha kaxjgoMm pucynke Bepxuss u3
JIMHUI OJTHOTO I[BETa OIpPEJIE/IsieT, YeM OOYCJIOBJICHO JICTEKTHPOBAHME HA JIAHHOMN
JutnHe 6a3bl, CAMUM HUCTOYHUKOM MM CyOCTPYKTYpoil paccednns. OmubKu m3me-
peHuil aMITUTY/Ibl Ha HA3EMHO-KOCMHYECKUX 0a3ax MpUBeJ/eHbl Ha ypoBHe +£1o u
BKJIIOYAIOT OIMUOKK KA MOpoBKHU. PasubiMu 1iBeTamMu 0003HAUEHBI MOJIEIN UCTOYHU-
Ka ¢ Pa3HOil MCTHHHOH SPKOCTHOI TemmepaTypoit: cunne — ¢ Ty, = 10'2 K, xpacmble
— ¢ T, = 10" K, 3eénnle — ¢ apKOCTHOH TeMIIepaTypoii, COOTBETCTBYIONICH Han-
JIydlieil anrpokcuManuu Jianabix. Ha jgune Bosiabr 18 v jerektupoBanus ¢ Pa-
JIMOACTPOHOM OOYCJIOBJICHBI CYOCTPYKTYPOil paccesinusi, Ha 6 ¢M — BKJIAJI CUTHAJIA
OT UCTOYHHMKA U CYOCTPYKTYPBI COIIOCTABUM, & Ha 1.35 ¢M JIOMHHUPYET CUTHAJ OT
ncrounuka. Ha cpeirem pucynke Takzke IMOKa3aH Juana3zoH +10 BOKPYT cpeaHeit
AMILTATY/IBI PeOPAKIIMOHHOTO 11yMa. Bujino, 9To 9T0T Jinana3on CUIbHO aCCUMMET-
puden. [l oguHouHOr0 HAO/IIOEHIS HEJeTeKTUPOBAHNIE ropas/io 0oJjiee BEpPOsSTHO,
YeM JICTEeKTUPOBAHUE CUTHAJIA C AMILIATY/IOH BBIIIE CPeHEro 3HaYeHus pedpakiiu-

OHHOT'O HIyMa.
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Kaptol pacripeiesienns qByX4acTOTHOTO CIHEKTPAJIHLHOTO UHJIEKCA MEXKJLy YacCTOTa-
M 43.2 u 23.8 I'T'n i mammM MHOrOYacTOTHBIX HaO OAeHnit. KonTypom pasmoii
MHTEHCUBHOCTH TIOKa3aHa CTPYKTypa cTpyu Ha dacrore 23.8 I'l'm na yposue 9, §,
13, 22 mdu/JH g nabmonennit 2009-08-28, 2009-10-25, 2009-12-05, 2010-01-26
COOTBETCTBEHHO, & IBETOM IIPUBE/ICHBI 3HAYCHUS CIIEKTpabHOro uHjekca. /luarma-
30H 3HAYEHUIT CIIEKTPAILHOIO HHIEKCA BBIOPAH OJIMHAKOBLIM JjIs BceX KapT. Pazmep
JIarpaMMbl HAITPABJIEHHOCTU Ha TOJIOBHHE MakcuMyMa Ha gactore 23.8 ['T' moka-
3aH B JIEBOM HIKHEM yriiy. Pesyibrar uz paborel auccepranta [71]. . .

Kaptol pacripesiesienns qByX4acTOTHOTO CHEKTPAJIHLHOTO UHJIEKCA MEXKJLy JacTOTa-
v 23.8 u 15.4 I'T'11 g1t HaImuM MHOrO9acTOTHBIX Hab roieHnit. KoHTyp mokasbiBaeT
CTPYKTYpPy crpyu Ha vacrore 15.4 I'l'm na yposue 12, 11, 22, 25 mfn, a nserom
NPUBEJICHBI 3HAYEHUS CIIEKTPaJIbHOrO WHIeKca. Jlnanaszon 3HadeHuii crekTpaibHOTO
UHJIEKCa BBIOPAH OJIMHAKOBLIM JIJIsi BCEX KapT. Pa3zMep jmarpaMmbl HAIlPpaBJICHHO-
CTH Ha I0JIOBUHE MaKcUMyMa Ha dacTore 15.4 I'I'1 moka3zan B JIeBOM HMKHEM YIJTY.
Pesynbrar u3 paborsr juccepranta [71].

Kaptbl pacripesiesienns qByX4acTOTHOTO CIHEKTPAJILHOTO UHJIEKCA MEXKJLy JacTOTa-
v 15.4 m 8.4 I'T'm ajig HAIIMM MHOTOYaCTOTHBIX HabJoennit. KoHTyp Mmokasbl-
BaeT CTPYKTYpy cTpyu Ha vacrore 8.4 I'T'm ma yposue 5, 3, 8, 33 mfH, a nBeTom
NIPUBEJIEHBI 3HAYEHUS CIIEKTPAIbHOIO HHeKca. Jlnana3zon 3uadeHunit cCreKTpaibHOTO
UHJIEKCa BBIOpAH OJIMHAKOBBIM JIJIsi BCEX KapT. PaszMep jmarpaMmbl HallPpaBJICHHO-
CTH Ha T0JIOBUHE MakcuMmyma Ha dacrore 8.4 ' mokazan B JieBOM HUXKHEM YIUIY.
Pesynbrar u3 paborsr juccepranta [71].

Kapro! pacripesiesiennst 1ByX4acTOTHOTO CHEKTPAJIHHOTO WHJIEKCA MEYKILY JacCTOTa-
v 8.1 u 5.0 '’ jiuts HAIIIMM MHOTOYACTOTHBIX HaOJo/iennii. KouTyp nmokasbiBaeT
CcTpYKTYypy ctpyu na dactore 5.0 I'l'ty ma yposue 7, 2, 5, 7 mdu, a nserom mpuse-
JIEHBl 3HAYEHUs CHEKTPAJLHOTO MHJIeKca. /lmarna3on 3nadeHunil CreKTpaJbHOTO WH-
JIeKCa BBIOpaH OJMHAKOBBIM I Bcex KapT. Pasmep jumarpaMmbl HAIIPABIEHHOCTH
Ha MOJIOBMHE MakcnMyMa Ha dactore 5.0 I'I'in mokasan B jeBoM HuzKHeM yruty. Pe-
3y/bTaT n3 paboTel guccepranta [71]. . .

DBOJIIONHUSL CIIEKTPAJIBHOrO HHJEKca « (S o< %) co BpeMeHeM B BHJIMMOM HadaJie
CTPYH Ha Pa3HBIX YacToTax. KpyKKu — crekTpasbHblil nnjgekc 43-24 I'l'n, uzme-
pennblii B sjpe na 24 [''m, tpeyrosbauku — crekTpasbibiil unjgeke 24-15 ',
u3Mepennbiii B sjipe na 15 ['T't, pom6br — ciekTpasbubiil unjgeke 15-8 ', uzme-
pennblii B gpe Ha 8 I''1, KBagpaThl — cieKTpasbublil naaekc 85 ['I', n3amepennbrit

B djpe Ha b ['T'm.
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Pacripesienienne cnekTpapbHOTO MH/IEKCA BJOJb CTPYW Ha KapTaxX, MOCTPOEHHBIX C
UCIIOJTb30BaHUEM peasIbHbIX M MCKYCCTBEHHBIX JIAHHBIX. KpacHble CHUMBOJIBI COOT-
BETCTBYIOT pacupejiesiennio naTencupHoctun Ha 43 I'T'n, a cuame — na 24 I'Tn. B
000X ciiydadx CIHEKTPaJbHBIN UHJIEKC J0KEH OBbITh paBeH HYJIIO, CM. IOgCHEHUS
B TEKCTe. 3aKpallleHHbIe CHMBOJIbI OTJIMIAIOTCS OT HYyJIs MeHee, UeM Ha BeJTUIUHY
ommbku (OIMMmMOKM JIJIs TAKUX TOUEK HE MOCTPOEHBI Jist sichocTh ). HesakpatenHbiMu
CUMBOJIAME 0003HAYEHBI 3HAYEHUsI CIIEKTPAIBHOIO MHIEKCA, 3HAYUMO OTIMIAIOIU-
ecs oT Hynd. VI3 pealibHOTO pacipe/iesieHusT CIIEKTPAIbHOIO UHJEKCA BJIOJb CTPYH,
Pucynkm 4.8-4.11, Takue TOYKMA OBLIN UCKJIIOYEHDI.

Kapra nosmnoit warencusnocru 3C 273 B nabimogenun 28 asrycra 2009 roma ma
gacrore 15 I'T' ¢ namoxkennoit na neé xpedTOBOI JIUHUEIH.

Pacnpenennenne criekrpaibnoro nijekca na 43-24 I'l'n B1ob cTpyu Jijig MHOTO-
JacToTHbIX Habsmogennit 28 asrycra 2009, 25 okradbpsa 2009, 05 nexkadbpsa 2009 u
26 smBans 2010 (cieBa nampaso). [IpuBeeHbl TOJBKO JAHHBIC, HE MOBEPXKEHHBIE
BJIMSHUIO PA3IUIUil B 3a10/iHeHuN UV-110cKOCTU. Cephble KPYTU MOKA3bIBAIOT MOJIO-
Kenne komnoneHT Ha dactore 24 ['T'H n ux pasmep mocje CBEPTKHU ¢ HArPaMMOI
nanpassieanoctr 24 I'T'i. [To ocu abermce — paccrosiHue BIoJIb cTpyn (MCEK JIyTH ),
10 OCU OPJIMHAT — CHEKTPAJIbHBIN WHJIEKC. .

Pacnpenennenne criekrpasbnoro najekca na 24-15 I'l'n Boab cTpym i1 MHOTO-
JacToTHBIX Habsmogennit 28 asrycra 2009, 25 okradbpsa 2009, 05 nexkadbpsa 2009 u
26 smBama 2010 (caesa mampaso). [IpuBe/ensl TONbKO JalHbIe, He TOBEPKEHHBIC
BJIMSHUIO PA3IUIUil B 3a10/iHeHUN UV-TI0CKOCTU. Cephble KPYTU MOKA3bIBAIOT MOJIO-
»kKenne komnoneHT Ha dactore 15 ['T'L] m ux pasmep mocsie cBEPTKHU ¢ uarpaMMoit
nanpassierroctr 15 I'T'i. ITo ocu abermce — paccrostaue BoJb crpyu (MCeK JiyTH),
110 OCH OPJINHAT — CHEKTPAJbHBIN WHIEKC. .

Pacnpenennenne cnekrpasibnoro mujekca #na 15-8.1 I'l'm Broab cTpym it MHO-
rouacToTHbix nabsiojenuit 28 asrycra 2009, 25 okrsadps 2009, 05 mexadps 2009 u
26 smBamg 2010 (caesa mampaso). [IpuBeensl TONbKO JaHble, He TOBEPKEHHBIC
BJIMSTHUIO PA3IMYNN B 3aI0OJHEHNN UV-TIOCKOCTU. Cepble KPYTH MOKA3BIBAIOT IT0JI0-
»kenne kKoMmroneHT Ha gactore 8.1 I'l'Ll u ux pasmep mocse cBEPTKH ¢ uarpaMMoit
nanpasseanoctu 8.1 I'T'm. Ilo ocn abenuce — paccrosiame BB cTpyn (MCEK JIyri),

II0 OC;’ opJuHaT — CHeKTpaJIbeIfI MHIECKC. .
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Pacnpenennenune cnekrpaibioro najaekca #a 8.1-4.6 'y Boab crpyu i MHO-
rouacToTHbix nabsiojenuit 28 asrycra 2009, 25 okrsadps 2009, 05 mexadps 2009 u
26 smBans 2010 (cieBa nampaso). [IpuBejeHbl TOJBKO JAHHBIC, HE MOJBEPXKEHHBIE
BJINSTHUTO PA3IUIUI B 3aII0JIHEHUN UV-TLIOCKOCTH. Cephble KPYTH MOKA3bIBAIOT MOJIO-
kenne kKomronenT Ha gactore 4.6 I'I'Ll u ux pasmep mocje cBEPTKH ¢ UaArpaMMoit
nanpassieanoctu 4.6 I'T'i. Ilo ocn abenuce — paccrostaue B0JIb cTpyn (MCEK JIyTi),
10 OCU OPJIMHAT — CHEKTPAJIbHbIN UHJIEKC. .

XapaKTepHbIil BUJI MOJIEEH pacipeeieHusd UCTHHHBIX 3HAYCHUN CIIEKTPAJIHLHOTO
UHJIEKCA BJIOJIb CTPYU B OKPECTHOCTAX €€ BHJIMMOTO HadaJia: PEe3KUil Hepa3peréH-
HBII TIepexoJl — CTyleHbKa (cJieBa), JUHEeRHbI epexo (cripasa). MakcuMasibHbie
U MUHUMAaJIbHbIE 3HAYEHUS UCIOIb30BAaHHBIX MOJIEJIeil yCTaHaB/IMBAINCh B COOTBET-
CTBUU C COOTBETCTBYIONIUMH 3HAYCHUAMUI B PEAJTHHBIX JAHHBIX. .

Cpesbl criekTpabHOrO HHAeKca Mexk Ty 43 n 24 ['I'1, B3gaTHIE B/IOTH HAIIPAB/ICHUS
BBIOPOCA BOJIM3M €r0 BUIUMOTO HAYaJ I JIJIs HAINUX MHOIOYACTOTHBIX HAOJIIOICHMIA.
SeJiénas MyHKTUPHAs JUHUS TOKA3bIBACT PE3Y/ILTAT HAWJIYYUIIeH MMOJIOHKH 3Hade-
HUI MOJIEJIbIO Hepa3pelIeHHoi obJracTu step, a CHHsisi — MOJIE/IbIO pa3penIéHHOM
obnmactu ramp. Cepblil KPYT MOKa3bIBAET MOJIOKEHNE U pa3Mep BUIUMOTO spa Ha
gactore 24 I'T'm moce cBépTkm ¢ gumarpammoit HarpasiaenHoctu wa 24 ['T'm. Pas-
Mep JIMarpaMMbl Ha IIOJIOBUHE MAaKCHMyMa B HAIpABJIEHUH Cpe3a MOKa3aH B JIEBOM
muzkaeM yrity. [lo ocn abenmec — paccrostHue BIoJb cpesa (MCEK Jyru), a Mo OCH
OPJIMHAT — CIEKTPAJIbHBIN HHICKC. .

Cpesbl cniekTpasibaoro umjekca mexiay 15 u 8 ['T'r, anamoruuno Pucynky 4.13.
Cepblit KpyT' MOKa3bIBAET TOJIOKEHUE U pa3Mep BUIUMOTO sjipa Ha dactore 8 I'T'n
1IocJjIe CBEPTKH C uarpaMMoii HampapjaeHHocTu Ha 8 I'T'.

Dopmasbno nocuntaninasg sepogrnocts (AICc) mMozenn step OTOHOCHTEIBHO MO-
JIeJIH Tamp, a TakyKe TpoTsKEHHocTh (width) mepexoaHoit obsacTu B 3aBUCHMOCTH
OT JIIMHBI YaCTU Cpe3a B 00JIACTU BBIIIE BUJIUMOIO HadaJja CTPyu. fAnpo pacrosio-
»eno B myste. (ciesa) 43-24 I'T'n, mocrpoena Kaxkas 9eTBEpTas TOUKa. (CIpasa)
15-8 I'T'n, mocTpoena kaxktaga 12-as Touka. Habmonenue 28 asrycra 2009. [To ocu
abCIICC OTIOZKEHO PACCTOSHUE CJI0JIb CPe3a, a M0 OCU OPJIMHAT: OTHOCUTE/ILHAS Be-

POSITHOCTH MOJIeJIell 1 ImupuHa 00s1acTu mepexoja (MceK JIyri).
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Concoxk TadJnil

1.1

1.2

1.3

1.4

1.5

Mmuorouacrorubie Habsoenns na VLBA (mogpobrocT 110 gacroTam puBe/IeHbL B
Ta6s. 1.2). Bo Bpemst nocsiesinero HabJIIOIeHNsT TIPOTIAJIN JaHHble B anTeHHbl HN,
JIDYTUX CYIIECTBEHHBIX HOTEPh HE ObLI0. BUIHOCTH MOCYUTAHBI TIOC/IE YCPETHEHUS
YACTOTHBIX KaHAJIOB, & TaKyKe YCPEIHEHUs 10 BPEMEHHU C II1arom H C.

YacToThl 1 JUIMHBI BOJH PE3yJIbTHPYIONEro Hadbopa JaHHbIX, [1OCJIe Pa30MBKUA Ha
T10/1/IUATIA30HBI.

Ornenka KavecTBa JAHHBIX, MCIIOJIB30BAHHBIX IS aHAIN3a KWHEMATUKNA KOMITOHEeH-
TOB Ha, JIJTUHE BOJTHBI 7 MM, KaK HaITUX HaOJIIO/ICHIH, TaK 1 HAOJII0/IeHnii rpynnbl Bo-
crouckoro yuusepcurera. MJD = JD-2400000.5 — mogucduniupoBanas 0/imaHCKast
nata. Neq — IpUOTMKEHHAA OIEHKa KOJIMYECTBa YyIaCTBOBABIINX aHTEHH C yUETOM
daarupoBanus jannbix. KommdecTBo mamepenuilt (hyHKIMN BUJIHOCTA U3MEPSIOCDH
[I0CJIe YCPEIHEHU 110 KaHaIaM IIPOMEKYTOYHON 9acTOThl M UHTETPUPOBAHUH 110 20
cexkynubiM nnrepsaiam. Obosnadenue “—TEJIECKOIT” B komMmenTapusx o3nada-
€T MOJIHOE OTCYTCTBHE JIAHHBIX OT YKA3aHHOI0 Tesieckona. Habiromenusi, obo3natien-
Hble 3BE3I0YKOI ObLIM UCKJIIOYEHbl U3 JlajibHeiinero anaaunsa. leranu mo mammm
MHOrOYacTOTHBIM HabsonernsM (5—43 ['T'i) npeacrasiens: B Tabsmre 1.1.
Vcerernible jieTeKTUpOBanus HHTEPGMEPEHIINOHHOro JieriecTka oT KBazapa 3C 273 ¢
[IOMOIIBIO Ha3eMHO-KoCcMu1IecKoro nnrepdepomerpa. I'pun Bank — 110 M Teseckorr,
CIIIA. Y27 — 310 anrennasg pemeérka VLA, CIITA, koropast paboraja B pexkume da-
3UPOBaHNUsI, T.€. (DAKTUIECKN KaK OJuHOYHas aHTeHHa. Apecnbo — 305 M Teseckorr,

[Tyspro Puko. 9ddenncdepr — 100 m Testeckorr, 'epmanust. Pazperiienne npusejieno

coracuo dopmyiie = /B, rye A - jjiuHa BOJIHBL, a B - jyinHA IpoeKnun 6a3bl. .

[Tapamerpsr KPT. Ty — cucremuas temueparypa (K); Fyys — 9KBUBaJIeHTHA II7I0T-
nocth noroka cucrembl, SEFD (10% fu);/JIH — pasMepbl uarpaMmMbl HallPaB/JIeHHO-

cru [91]; Aeg — abdekrusnas mwiomanns (m?) [91].
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2.3
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[TapameTpsl BCHbIIIEK B TaMMa-/lnalia3one, B cooTsercrsuu ¢ Pucynkom 2.5. [Tna Y,
U Z, yKa3aHbl cpejiue 3HavdeHud. Bosee 1moJpobHO napaMeTpbl OCTJIbHBIX BCIIbI-
IeK IPUBE/ICHBI B Hamieil pabore [127]. . .

[Tapamerpsr aapa 3C 273. T — HabmroaeMas APKOCTHAS TeMIIepaTypa BUIIMOTO
dJipa Ha JIJIMHE BOJIHBI 7 MM, IIPUBEJICHHAS B CUCTEMY OTCUETa MCTOYHUKA 03 KOp-
PEKIINK 3a peaTUBUCTCKOe yuuaeHune. OcrajabHble MapaMeTpPhl IOJIYIeHbl U3 aHa-
JIN3a CJBUTA siJIpa ¢ 9aCTOTOM. k. — IIOKa3aTe/b CTEIIeHN B 3aBUCUMOCTH 2.1 7 —
paccTosinue BJIOJIb CTPYH OT UCTHHHOTO Hadva/a CTPYHU JI0 €€ BUJIUMOIO HavaJa Ha
nymae Bostabl 7 MM; By (I'c) — marauTHOE 10J1€ Ha paccTosHun 1 K OT HCTHHHOTO
HadaJjia crpyu; BY ™™ (I'c) — MarnuTHOE 110J1e B BUIMMOM Hadajie CTPYM Ha JTHHe
Bosinbl 7 MM; Ni (eM™3) — IJIOTHOCTL YacTuIl Ha PACCTOAHMU 1 IIK OT MCTHHHOIO
Hauajia ctpyu; By, BT ™™ g N| oleHeHbl B IPEJIIOJ0KeHHI PaBHOPACIIPe,Ie/IeH st
IJIOTHOCTH SHEPTUU MEXKJIy YaCTUIAMU ¥ MATHUTHBIM TojieM. KypcuBoM ormMedeHb
dopMaJIbHO TIOJIYIeHHBIE 3HAUEHUs B IIPEJIIOIOKEHIN PACBHOPACIPEIETICHUST JIJIsT
TeX HAOJ/IIOACHUN, B KOTOPBIX 10 JAaHHBIM M3MEPEHUs i PKOCTHOI TeMIepaTyphl paB-

HopacIipe/iesienne ObL10 Hapyieno, cMm. Pazmen 3.3.2. [lorpertinoctu k, moJrydennl u3

pPE3yJIbTAaTOB IIOJAT'OHKI I/I3MepeHI/II71 CABuUra sdJapa CTEIICHHBIM 3aKOHOM. HOFpGH_IHOCTI/I

44

OCTaJIbHBIX BECJIMYNH PaCCHUTAHbI I10 (bOpM}UIG IOI'PEITHOCTU KOCBEHHBIX HSMGPGHHﬁ. 54

[Tapamerpsnt HOBBIX KOMIIOHEHT. 151 KOMITIOHEHT 1 1 ¢2 ObLIO OOHAPYKEHO 3HAUM-
MO€ YCKOPEHHE, IMO9TOMY CKOPOCTH IPUMEJIeHA HA MOMEHT 4, ¢M. (popmyiry 2.6.
CKOpOCTb JJId 9TUX KOMIIOHEHT, IIepeCdruTaHHasd Ha MOMEHT IIEPBOI'O IIOABJICHMA

UX B CTPYKType crpyu (mocje mpoxoxjenusi depe3 ST2) paBHa COOTBETCTBEHHO

1 1

0.85+0.02 mcek gyrurom * u 0.73 +0.04 mcex gayruron '. max(7},) — MaKcHMaJIb-

HOe 3HaUYeHNe IPKOCTHON TeMIlepaTypbl KOMIIOHEHTHI B CHCTeMe OTcUYéTa ncrognnka. 60

Kosddunment koppesndiun r 1 BEpOATHOCTD CJIYIARHOIO COBIAJICHUA P I KJla-
crepoB K1 n K2 juis nepuojia senbiiiku By 8 PCDB s/pe; Bo Bpemst BHE BCIBIIIKY;

JJId BCEI'O paCCMaTPpUBaEMOI'O IIEPUO/Ia.
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Ycrernrable JIeTEKTUPOBaHNST THTEPGEPEHITMOHHOTO JierecTka oT kBazapa 3C 273 ¢
MIOMOIIHIO HA3EMHO-KOCMUYIECKOro uHTepdepoMeTpa, U3MepEeHHbIe TapaMeTphbl Uc-
TOYHUKA W IOJIyYeHHble IPKOCTHBIE TeMIilepaTypbl. [lapaMerpsl ucrouynmka u sp-
KOCTHBIE TeMIIepaTyphl, ONpeeéHubie 10 gerekTupoBanusm 3C 273 Ha Ha3eMHO-
KOCMU1IecKuX 0azax. B — jpmHa npoekinn 6a3br; P.A. — mo3umonsbIit yros Hampas-
Jenns 6a3pr; S/N — MakcuMaIbHOE U3 OTHOMICHU aMILTUTY/ bl HHTEP(EPEeHITHOHHO-
ro JierecTKa K IIyMy [PU YCPeIHeHun 110 9.5-MUHYTHBIM UHTEpBaJIaM; Sy — OIeHKa
IIOJTHOHM TIJIOTHOCTH TTOTOKA; S. — M3MEpeHHAasl aMILUIUTY/Ia CATHAJA Ha HA3IEMHO-
KOCMUIeCKOH Oaze n eé ommbKa;  —oreHka pa3mepa n3/ydatornieii 00,1acTu B peji-
[IOJIO?KEHUU, ITO OHA MOXKET ObITH IIPeJICTaB/IeHa JIBYMEPHON KPYIVION rayccuaHoii,
0 B 3TOM cilyvae — MOJIHas MUPUHA HA TI0JIOBUHE MaKcuMyMa; 1}, — ApKOCTHAs TeM-
nepaTypa B CUCTEME OTCUYETA UCTOUHUKA, TOCYUTAHHAs C UCIOIB30BAHUEM Pa3Mepa
0; Ty au — MUHIMAJIBHAS TEMIIEPATYPBI, OlleHEHHA 110 dopmyiie 3.4. .

MaruuTHoe 1oje B BUJIMMOM Hadajle CTPpYH Ha JIMHe BOJHLI 7 MM Bl ™™ (Ic)
JUIA PA3/IMYHBIX 3HAYEHUN IPEBBINIEHNs IJIOTHOCTU YacTHI 110 cpaBHeHUI0 ¢ N =
1500 cM 3, OIeHEHHBIM B IIPEJIIOJIOKEHIN PABHOPACIPEICJICHUS [T HAOJIIOICHIA

28 asrycra 2009 roma (cm. Tabmmmy 2.2).

JlmanazoHbl paccTOSHUI BJIOJIb CTPYH, NCIOJIH30BaHHBIE [TPU aHAJN3E PacIIpeiesie-

HUs CIEKTPAJLHOTO MHJICKCA. BHYTPU KaxKJI0ro JIuala3oHa JIoJisd TOYEK, MOJIBEP-

2KEHHDbIX BJIMAHWIO HEOJMHAKOBOI'O 3allOJIHEHUA UV-IIJIOCKOCTH, HE IIPDEBbLIIIACT 20%

Cpeanne 3HavUeHNsT CHEKTPAJIHLHOTO HUHJIEKCA B ONTHIECKH-TOHKON YacTU BBIOpPOCa
3C 273 Ha pasHBIX Hapax YacTOT, B3AThIe BIOJbL XpeOToBOH juHnm. V3 amaimsa
OBLIN MCKJIIOYEHBI HEITPO3PAaTHbIE TacTH CTPYU, a TaKKe 00JIACTH, MO/IBePIKeHHBIE
BJIMSTHUIO HEOJIMHAKOBOTO 3allOJHEHUsT UV-TLI0CKOoCTH, ¢M. Tabaumy 4.1.

Cpapuenne Mojiesieil Jijis CIIEKTPAJIbHOIO MHJIEKCa IepexoHoil obiactu Ha 43—24
I'Tu. ITapamerp kpurepnsi Axanke wayc. [180, 181] mokasbiBaeT BO CKOJIBKO pas
MOJiesib ramp OoJiee BeposiTHA, deM Mojenb step. [lupwra mepexoia oreHeHa s
Mozeau ramp. 1locieanee nHab/rogeHIe He BKJIIOYEHO B aHAJIN3, IIOCKOJILKY 00€ MO-

JeJIn 11IJIOXO OIIMCbhIBalOT JaHHbIC. .
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