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OBIIAA XAPAKTEPUCTHKA PABOTEHI

AKTYalIbHOCTB TEMBL.

Hecmotpa Ha To, 4To akTHBHbIE Aapa ranakTuk (aanee Al S) 6puiH OTKPBITHL
emwe B cepeaMHe XX Beka, Uenblit pag (U3MUECKUX XapaKTEPHCTHK 3THX
00BEKTOB MO CcUX MOp ocraeTrcid HeussectHM Ecnu ocHOBHas kapTuHa
npoucxopasiiero B AlA arnserca Oonee-mMeHee oOUEenpHHATONR, TO AETANH,
Kacarol[HECd Kak TMapaMeTpoB LEHTPaNsHON MalliHHel, Tak M BIOpoOcOB
ABNIAIOTCA KpaiiHe Maynou3yvyeHHBIMH Tak, 10 CHX MOp B HAYYHOM coobLecTBe
HIYT CMOPEl O COCTAaBE BELIECTBA BHLIOPOCOB, O €ro JHEPreTHYECKHUX
XapaKTepHCTHKaX, OJHOPOJHOCTH BELIECTBa, MPUBOAATCS Pa3NHYHBIC MOAEIH
MarHMTHOTO noNis — Ppa3HOOOPa3HBIX [EOMETpPHil, HANPMKEHHOCTH H
YIOPAJOUYEHHOCTH, OCTAETC OTKPHITBIM BOMPOC O MEXAHH3IMAX YCKOPEHHs
YacTHL, KoJuiuMauud BbIOpocoB W T Jlnf onpeneneHus CTONs BaXKHBIX
actpodusndeckux cBoicTE AI'Sl HeoOxomuMO He TONBKO KONHYECTBEHHOE
YBEIMYEHNE HaAOMIOJATE/IBHOrO MaTepuana, HO M €ro Kau4ecTBEHHOE
pasHooOpasHe — HaOMIOACHHA HAa pasfiHYHBIX YacTOTaX, C pa3IH4HBIM
TIPOCTPAHCTBEHHBIM  Pa3peilleHHeM,  HM3yueHHE He  TONLKO  TIOJIHOM
HHTEHCHUBHOCTH, HO W TONAPH3aLMOHHBIX CBOMACTB u3nydeHUA [Tockonbky
napamerpsl BeIOpocoB AI'Sl CHJIBHO MEHAIOTCA Kak Mpd  YAAIEHHH OT
LUEHTpansHOM MallHHEL, Tak U OT OCH BBIGpOCa K €ro Kparw, 0co0yio BaXKHOCTh
AN ompedeneHus OSTUX [apaMeTPoOB MPEACTaBAAOT HAOMOAEHHA co
CBEPXBBICOKMM pa3pelleHHEM B MHJUIMCEKYHBL Ayrd (uto and AISl coctaBnser
nopsAjKa MapcekoB), MOCTHXKHMBIM METOZaMH paguouHTEphepoOMEeTpUH CO
cBepXWIHHHBIMK bazamu (PCIIB)

Hactosimias auccepTauus Kak pa3 MOCBAIEHA M3YYEHHIO KPYroBoit
xommoHeHTH nosmapusauuud (KKIT) pamuousnydeHns AISl Ha mapcexkoBbIxX
macwtabax Meronamu PCJIb

Ecnu nabmopaemas creneHb AMHEHHOM NONApU3aLMK  pagHOU3TydeHHA
AT'SI MoXer cocTaBlATh JECATKH MpPOLEHTOB, TO CTelMeHb KPYTroBoii
nonapuzaund Al'Sl, kax npaBuio, COCTaBisET JecsAThie JOJH MPOLCHTA -
NpOLEHTH, a 3ajflaya €€ ompeAeneHUs Aaneko He TpuBHaJlBHA M Tpebyer
cnieynansHelx Metoguk obpaborkun Hecmorps Ha cronp Manbie CTENEHH,



MHGOPMALIMA O KPYroBoil KOMIOHEHTE MOMAPU3aLHH ABAsSETCA KpaiHe BaxHOM
UL OTIpEACIieHHA pAAa MapaMeTpoB BHIOPOCOB, TaKMX KaK XapaKTepHCTHKH
MarH{THOTO [0, COCTaB, IUIOTHOCTb W JHEPreTHHYECKHE XapaKTepHCTHKH
PeNATHBHCTCKOM MIa3Mel B BEIOpOCE, MMOCKONBKY BCE 3TH MapaMeTpsl B TOH HIH
MHOM CTETEHH ONpPEAeNAoT HabAIOAAEMYIO MOJAPH3AUNOHHYIO KAPTHHY

[MuoHepamu B M3yueHHH KpyroBoH mnonspusauun AlSl Ha napcekosbIX
macmrabax ssasiorcs astopsl Xomad u Bopan (Homan&Wardle) B cepuun
paboT OHHM mpeliarafoT HECKONIBKO MeToauk obpabotku PCHB naHHBIX C
YyYETOM KpYrOBOH KOMIIOHEHTHI MOJIAPU3ALMK, KOTOpble OHHM YCHEHIHO
OPUMEHAIOT IS OfIpeAeHe sl CTEMeHN KPYTOBOil MONAPH3aLUMU U MOCTPOECHHUS
nonsipusalMoHHeix kapt [lonmyueunsie Xomanom H BopnnoM pesyneratsl
ykaspigatloT Ha 10, uyto KKII uznydyenus AIS, kaxk mpasuno, cBizaHa ¢ HX
PClib-sanpamu Habniomaemasi ycTOHHHBOCTE 3HaKa KpYroBoii MONApU3aLMH OT
3MOXH K 3MOXE HA BPEMEHHBIX MaclitabaX B HECKOJBKO NIeT TPeIrosaraer
Hanuuue CTaGUNBHOrO HAMNPaBNIEHHOrO MArHUTHOTO MO B HM3yYaeMBIX
obnacrax

Jo pabor aBropa aMccepraumH, nonyyeHHele XomaHoM H Bopmiom
pe3ynbTarsl ObUIH €MHCTBEHHBIMU BCIEACTBUS HOBU3HBI MeTONUK 06paboTku
KKII, cnoxHocrelf, CBA3aHHBIX C HX BHeapeHHeM u TpeboBaHUH K
HaGmogaTe/IeHBIM AaHHBIM, @ TAKXKe CIIOXHUBIIErocs B HaydHOM coobimecthe
MHEHHS, YTO KpYroBas MOJIPU3ALMA B CHIIy CBOeH MaJloCTH HE MOXET OBITH
uccnenopana meromamu PCIB  OcHosHo#t mpoGneMoit mpu  obOpabotke
panuoMHTEPEPOMETPUUCCKMX [JAHHBIX KPYroBOH MONSpH3alHU  SBIAETCA
Kpaiine cnaboe oTHowmeHue cUrHaW/IIyM (TUNHYHAsT MaKCHMalbHas CTENcHb
KpyroBoil MoAspu3alud COCTABIAET BCEro AOMM MPOLEHTa - HPOLEHTHl OT
MOJIHOM MHTEHCHBHOCTH), TOSTOMY MpoLeaypa MNONYHYEeHHs KapT KpYroso#
HoNisApU3alru TpeOyeT BHICOKOTOYHOH KanubpoBky HaORIORATENLHBIX NAAHHBIX,
B 4AaCTHOCTH KOMIUTEKCHBIX KOI((MHIHMEHTOB YCHIIEHHS AaHTCHH, YTO Ha TaKHX
BBICOKHX panuovactotax kak 43[TL sasngercs BecbMa CNOXHOH, HO, Kak
HOKa3bIBACTCA B HACTOAIIEH AHCCEPTALUH, BBIMOIHUMO 3agaqeii



Heas paGoTsl.

Llensto Hacroswieil paboThl ABMANOCE H3YHEHHE KPYroBOH KOMIOHEHTHI
MOJIAPU3AUMM  PAJMOM3NYUEHHU  aKTUBHBIX  Sep raJakTHK  METoJaMH
paavounTeppepoMeETpUM  CO  CBEPXMUIMHHBLIMM  0a3aMH Ha  HECKOJbKHX
paaMoyacToTax, YTo BKJIOYAN0 B cebA Kak 00paboTKy AaHHBEIX, TaK H aHAIH3
MOJIy4EHHBIX [PH 3TOM KapT KPYroBOH MOMAPH3aUHHM B paMKax MpOCTEHLINX
Mmoneneil Beibpoca

Lensto  apdcceprauvd  Obla  Takke [pOBEpKa, ONTHMH3AUMA U
YCOBepLUCHCTBOBAHHE METOAMK 00paboTkH JaHHBIX KPYroBoi MOJIApH3altuu,
npenioxeHHblx Brepeele (Homan&Wardle 1999) u ewe se nomyuuBUIMX
IIHPOKOro NPUMEHEHHU

Xots paGora M HOCHT IKCHEPHMEHTAIBHLIH XapakTep, B TEOPETHYECKOH
YacTH [uCCepTalMK aBTOP [OCTApanca MNPHUBECTH JOBOJBLHO MoapobHOe
OIMHCaHHe W AHATH3 MEXaHH3MOB CHHXPOTPOHHOTO H3jlydeHus u gapaneesckoit
KOHBEPCHH, OTBETCTBEHHBIX 32 TeHEPALIMIO KPYroBoii mosprM3auHH B BEIOpocax
AT, nenas ymop Ha HabnromarenbHble 0COOEHHOCTH, KOTOPBIE JOKHBI GBITH
XapaKkTepHsI [ STHX MEXaHH3MOB MPH pa3NHYHbLIX [apaMeTpax BeIOpPOCOB

Hay4Hasi HOBH3HA

B pesynbrare paGotst ObLIH [OCTPOEHBI OJHM M3 MEPBBIX KapT KpyroBoii
nonspusaiuu  paguousnydenus Al Ha  nmapcekoBsix — Mactitabax
OJHOBPEMEHHO HA HECKOJIBKHX YAaCTOTAX U BMEPBLIC — OJHOBPEMEHHO Ha TPex
yactorax (15, 22 u 43ITu) Mo Hacrosuwed paborel He OBUIO JAHHBIX O
KPYTOBO# HONApU3aLUK paIHOM3IYYEHHUS Ha TAKHX BBICOKUX 4acTOTax Kak 22 u
43ITu Ha napcekoBunix Macmtabax B 9 ATS kpyrosas nonspusauus Obuia
obHapyxeHa BnepBble Takxke, BriepBble 06HAPYKEHB MOMEpEUHbIE CTPYKTYPHI
KPYTOBOH MONSPH3aLMH € NPOTHBOMOJIOXHBIMH 3HAKAMM Ha Ppa3HbIX Kpasx
BEIOpoca

B pabore anA yMeHbIUEHUs OTHOLICHHUsI CHTHA/UIYM Ha KapTaxX Kpyrosoit
[ONApH3aLMH NPUMEHSETCS METOJ Pa3fiesibHONH KanuOpOBKH, MPELIOHEHHBIN
A KTaby3noit u peanuzoBaHHbIl aBTOPOM AHUCCEPTALMM B paMKax IMAKETa
AIPS, a Takxe cepus mporpaMm il BH3yann3aUud peAaKTHPOBAaHUA JaHHBIX,



pacuera olIHOOK M MOCTPOEHUs KapT KPYroBOM MOJAApH3ALUMM, pa3paboTaHHBIX
aBTOPOM JMCCEPTALMM, MO3BOJSIIOMUX CYIIECTBEHHO YCKOPHTb MpPOUERypY
06pabotku PCIIb naHHBIX, B TOM YHCIIE KpPYrOBOM MOMAPU3ALUAH

Bniepaeie obHapyxeHa KoppensuMs HaGmoaaeMoil KpyroBoii Noisipu3anuH ¢
JNIMHEeHHON mnofdpu3anMel W rpagueHtamu Mep Bpallenus B AlSl Ha
MapcekoBblX MacuItabax, KoTopas MoxerT ObiTh OOBACHEHA B paMKax
ApocTeiei MORENH CIIHPANBHOrO MarHUTHOrO NoJIs B BEIOpOcax

Hay4sas R npakTHYeCKaf OEHHOCTH paboTkl

B pabote npuBoasTcs pe3yNbTaTHl UCCAEAOBAHHA KPYTrOBOH MOmspuU3aLivu
70 A5l Ha napcexkoBblX Macmrtabax, 41 H3 KOTOpBIX — OZHOBPEMEHHO Ha
yacrotax 15, 22 u 43 ITu u 29 — wa yacrore 15ITu JIjns HCTOYHHKOR,
noka3aswux Hanuuue curHana KKII Ha yposHe 26 M BblILE, IPUBOAATCS KAPTHI
pacripeefieHus paJHOSspPKOCTH KpyroBodl momsapH3auud Ilockonsky Ha
CErOAHAIHUI NeHL Kpyrosas mosspusaums ADlS] Ha mapcekoBelX MacmTabax
H3yyaaack JIMIIL JABYMS KOMaHOaMH HCCIeJORaTeseil, B 4HCiIe OAHOM M3
KOTOpBIX COCTOMT aBTOP MAUCCEpPTalUH, TO0ble HOBBIE PE3YJETATHl BHOCAT
CylIecTBeHHbII BKIIaa B hopMUpoBaHUE Ga3sl 3HaHUI O KPYroBoii Mosspusaliu
panuousnyuenus AI'Sl Hosele naHHble NO3BOMAIOT Kak aHAIM3HPOBATH
KOHKPETHBIE MCTOUHHKH, pacCMaTpHBas, HampuUMep, NEPEMEHHOCTE KPYTOBOi
HOJAPH3AaLHH HIIH CBA3b €€ C KOMITOHEHTaMH BHIOpOCa NMpPH HaJHM4YHM KapT Ha
HECKOJIBKHX 3Ml0XaxX HaOIofeHUH, TaK U aHaNH3UPOBaTh BHIOOPKH GONBLIOrO
Yyciaa HCTOUHUKOB, ONpENENss CBA3b KDPYroBOH IMMOJIAPU3ALMM C JADYTHUMU
HabJrofaeMbIMH CBOMCTBAMH HCTOUYHHUKOB BBhIOOpKkH Jlakke pacronarast CTols
HeGONMBLIMM Ha CETOAHALIHHH HEeHB KOJMMYecTBOM HHGOpMALMH O KpyroBoi
nonspusauuu B AlSl, ymaerca cnenaTsh BakHble acTpopH3MyecKue BBIBOAB! O
napaMeTpax HMCTOUHHKOB Tak, HampuMep, Ha OCHOBAHMHM KapT Kpyrosoif
NMOJIApH3AUMH  JUIi  BHIOOPKM HCTOYHMKOB B HACTOsliedl OUCCepTaLiuH
TOKA3bIBACTCA BO3MOXKHAA CBs3b HAOMIOAAEMOro 3Haka KpyroBoii Moyspu3aliu
€O CIUPANLHOM CTPYKTYpOil MarHUTHOrO MoJis B BeIOpocax

IlonyueHHBlE KapThl KPYTOBOH MOMNAPU3aLUH MOTYT OBITH HCIONB30BAHEI
JUI CPaBHEHHS C pe3yJisTaTaMH YHMCIIEHHBIX pacuyeToB B Oyayumx paborax, uro
MOXET BHECTH HEOLUEHUMBIHl BKJNal B OfpelesieHHE ITapaMeTpoB BBIOpOCOB



Ananu3  nabmofaeMoff  xpyrosoli  KOMROHEHTs!  NONApH3AUMM  JaeT
BO3MOXKHOCTb BBECTH [IOMOJHHTELHbIE CBA3H U OrPaHHYEHHR IS 3THX
NapaMeTpoB B KOHKPETHLIX MOAeAsX BbIOpocoB BaxHyio pons npH 3TOM
UrpaloT MHOroYacTOTHhle HaO/IOAEHHA, MO3BOJAIOIIHE pa3feNHTh BKIad OT
Pa3HbIX 1aPAMETPOB B HA0IOAEMYIO TIONAPHIALMOHHYIO KapTHHY

Anpobanas pe3yIbTaToOB

PesyneTatbt, u3noxeHusie B paboTe, aKTHBHO OGCYKAANUCH C KOUIETaMH H3
AKL{ ®UAH u u3 nabopatopui akTHBHBIX Sep rafakTHK B YHHUBEPCHUTETCKOM
Konnemxe Kopka B Hpnawamst, noknagsiBanuch aBTopoM Ha ceMHHapax W
KOH(epeHuHax

1 Cemunap B uHcTuTyTe PagnoactpoHoMuu uMeHu Makca [TnaHka
(Max-Planck-Institut fuer Radioastronomie) 8 Boutte, Fepmanus,
2005r

2 CeMHHap-KOHKYpC aCMHUPAHTCKHX U CTyleH4eckux aoknaaos, CII6I'Y,
2006r (moknan 3aHsan I MecTo)

3 Cemunaps! 8 Yuusepcurerckom Konnemke Kopka (University College
Cork), Kopk, Upnannus, 2006 u 2007rr

4 XXIII konepeHuua « AKTyansHble mpobaeMbt BHEraNaKTHUECKOT
acrpoHomMuny, Ilymuuo, 2006 r

5 XXIV kondeperuus « AKTyanbHbie MPoGaeMbl BHEranakTHUeCKOH
acrpoHomuuy, ITyumuo, 2007 r

6 XXXVI kondepeHuus Monoasix paauoactpoHoMos « Young European
Radio Astronomers Conference», Bopno, ®pasuus, 2007r

Pesynsrarsl paboTsl TakxKe NOKNAABIBANHCH HAyUHHIM PYKOBOAUTEIEM

I K I'aby3znoii Ha koHbepeHUMsx

7 Koudepenuus «Reaching Micro-Arcsecond Resolution with VSOP-2
Astrophysics and
Technology», 86auzu Tokuo, SAnouus, 2007 r

8 KoHdepeHuus-wkona «High Energy Phenomena in Relativistic
Outflows», Ay6auu, Upnauaus, 2007 r

9 Koudepenuus «Extragalactic jetsn, Anscka, CIUA, 2007 ¢



OcaoBHbLIE pe3yabTaThl, BLIHOCHMbIE HA 3aI0ATY

1 TIpoBeneHo uccnenosaHue kpyroBoi noaspusaunu 70 akTUBHBIX aep
rajakTHK Ha napcexoBeiX Mmacwrtabax meromamu PCOB B pabore
HCIIONb30BANUCH AAHHbIE, MONyveHHble He HuTepdepomerpe VLBA
Hna 41 AT’ 6611tn Mcnionb3oBaHbl JaHHbIE HA TpeX 4actorax — 15, 22
H 43I Tu, anst 29- ronsko Ha 15[ Tu 310 mepBbie pe3yAbTaTHI Ha TAKUX
BBICOKMX uvactorax kak 22 w 43[Ty B 18 uctounuxax Osin
obHapy»KeH cUrHan KpyroBoil NoNspH3auHH Ha ypoBHe Bbite 26 s
HCTOUHUKOB, HaOMOJABLIMXCA B TEYEHHE HECKOJBKHX 30X,
oGHapysKeHa MOCTOAHHAA Ha BPEMEHHBIX MaciiTabax B HECKOBKO JIET
coctapnaromas KKII, uro ceuaerenscrsyet o Hanuuuu B BHOpocax
MOCTOSIHHOMN yNOpsAO4YeHHON KOMIOHEHTbI MarHutHoro nons Jfina 9
HCTOYHHKOB KpPYroBas MnoJiipu3alus Ha napcexoBbix Maclurabax Obina
obHapyxeHa BriepBble, AN 9 UCTOUHHKOB ObLAU NOATBEPKACHH DoMlee
padHute pesyastarsl (Homan, Attridge& Wardle 2001, Homan&Lister
2006)

IMonyuyennsle [ns HccnenoBaHHslX OOBEKTOB CTENEHH KpPYroBoii
MONAPM3ALMH  COCTABMASIOT OT [ecAThlX JlONelk MpoueHTa RO
HECKOJIBKHUX MPOLEHTOB, YTO BHOCHT OrpaHH4YeHHE Ha MHHHMAIbHbBIE
BEJIMYMHEl HAMPAKEHHOCTH MArHUTHOrO NMOAA B COOTBETCTBYIOUIUX
obnacrtax BeIOpOCOB B Ciydae, €C/IM CHHXPOTPOHHBIA MEXaHH3M
reHepaunu Kpyroso# MosiApu3aliy ABIAETCS JOMUHHPY IO UM

Ha nonydyenHbix Kaprax BO BCEX CJyyasX [IHKOBbIE 3HayeHHUS
MHTEHCHBHOCTH KpyrooH nonspusauuy cooreercryior PCIAB-sapam
BeIOpOCOB MNM fieXKaT 32 HUMM Onvke K UEHTpanbHOW Mawnte AlA
[MockonpKy cHIIBHOE BHYTpeHHee (apaieeBcKOe BpALEHHE MPHBOANT
K MpaKkTHYecKd MONHOH AeronspH3auMH Kak JHHEeHHO#, Tak o
KPYTOBOH KOMITOHEHT MONAPH3AUMU B ONMTHHECKU TOMCTHIX OBnactax
HCTOYHHKA, BBILLIEONMHCAHHLIH HabmogaTensHbIiA dakr
CBHIETE/IBCTBYET B MOJIB3y TOro, YTO I3TO BpameHHe ciabo dnu
OTCYTCTBYET, YTO B CBOIO Ouepensb Aenaer Gosnee BEPOATHOH rHMOTEY
00 3neKTPOH-NO3UTPOHHOH MpHpoae BuiGpoca

Bboina ofHapykeHa Kpyrosas nofiipu3auMs B ONTHYECKM TOHKHX
BelOpocax 1334-127, 2223-052, a Taxke MOATBEPKIEHO 0OHAapYxeHHe



B 3C279, TeM caMbIM, MEXaHH3M reHepaudH KpyrosoH MOIApH3aALHU
MO3ET 3peKTHBHO paBOTaTh H B ONTHYECKH TOHKMX O0JIACTAX

2 BnepBeie nomyyeusl KapTsl Kpyropoit nonspusauud AlS Ha
napceKoBbIX MaciuTadax OIHOBPEMEHHO HA TPEX paAHoOYacToTax ans 5
ucrounuxos Ings 6 uctouHukoB monydens!  Kaptel  KKII
OJHOBPEMEHHO Ha [IBYXx 4actoTax Xors B OOJBIUMHCTBE
MCCIICAOBAHHBIX CIyYaeB CHUrHAI KPYroBO#H MOMAPH3AUMH HA HacToTe
43Ty 611 BhIIE, YeM Ha AByX OoJiee HHM3KMX 4acTOTax, KaKOii-To
obuieii TeHAEHLUMH B YaCTOTHON 3aBUCHMMOCTH KPYTOBOH MONSApU3ALUH
HE MPOCIIEXKHBACTCA

3 BnepBeie  obHapyxeHBl  NOMEpPEYHblE  CTPYKTYPbl  KpyroBoi
NONAPU3aUMK C IPOTHBOMOJOCXKHBIMH 3HAKAMHM HAa Pa3HBIX Kpasx
Bbibpoca B ucrodnukax 1055+018 u 2251+158, kotopsie MoryT GoiTh
00bsICHEHE! HAIHYHEM TOPOMIATBHON YNOPANOYEHHOH KOMITOHEHTHI
MAarHUTHOTO MO B COOTBETCTBYIOLMX 06acTsx Beibpoca

4 B pamkax nakera AIPS (astronomical image processing system)
peanyzoBaH MeETOJ «pa3feNbHOM KalHOPOBKH», MpPHUMEHAEMbIH I
006paboTku  JaHHBLIX KPYroBoil MORApPM3aUMH M MO3BOJLLIOLIMIA
CYUIECTBCHHO YMEHBUINTS IIYM Ha KapTaxX KpYroBoit MONApH3aLUd

Crpykrypa Auccepranan

Jucceprauus coctout U3 BreneHus, 4 rnas u 3akmoueHus, coaepxut 80
pHCyHKOB 1 6ubnuorpaduro u3 70 Haumenosanuit O6wuit 06beM gHCCEPTALHH
cocrasnsaeT 150 cTpaHuL, BIUIIOYast pPUCYHKH

Coaepxanne JHCCEPTAHM

Bo BBexemHR cTaBHTCA 3ajaya HOMYHMEHUS HHGPOPMaUHH O KpYroeoii
NONApU3aLHH PATHOU3NYYEHHS aKTHBHAIX SIEP anakTHK C MOMOLIBIO METOROB
PCIb [TonuepkuBaercs akTyaNbHOCTh M HAyUHas LIEHHOCThL JaHHOM 3a1auu, ee
HOBHM3HA, KPaTKO YKa3bIBAIOTCA MPHHUMIIHANBHBIE CIOXHOCTH, BO3HHMKAaIOUIHE
npu ec pemieHud [IpUBOAHTCS KpaTKas XapaKTepUCTHKAa HCTOYHHKOB,



M3YYEHHIO KOTOpPBIX MOCBSIEHAa JHCCEPTalUs — AaKTUBHBIX SAAepP TaNakTHK
Henaetca o0630p KmoueBbIX paboT, MNOCBALICHHBIX H3YYEHHIO KpYyroBoi
KOMMOHEHTH! pajuousnyueHus Al - uurerpansHbIM pafroHaOMIOACHUAM
KpyroBoH MonapH3auuH, HaOMIOAECHHAM C MOMOIIBIO pagHOMHTEpdEpPOMETPa
ATCA u PCJIb-nabmonenusm 4 ux o6paboTke, TakKe NPUBOAITCS OCHOBHBIE
TeoperHueckue paboTel Mo TeMe aucceptauud  DopMyaupyercs  Lenb
JAUCCEPTALMH H MPHBOAATCA BBHIHOCHMBIC Ha 3aUIMTY pe3yJIbTaThl, MPU ITOM
YKa3bIBACTCA JUYHBI BKNAJ aBTOpa B NpPEACTaBACHHBIE pesynbTatel B
XPOHONOTHYECKOM HOPAAKE H3NOXKEHA anpobauus pe3ynsTaToB W CIIMCOK
nmyGnuKaumi no TeMe gUccepTauHy

B I'maBse 1 paccMaTpuBarOTCS OCHOBHBIE MEXZHH3MbI T€HEPaLHH Kpyrosoii
KOMMNOHEHTHI monApu3audd B AI'S] - HenocpeACTBEHHOE H3IYy4YEHHE MO
CHHXPDOTPORHOMY MeEXaHH3My H (papajeceBCckas KOHBEPCHA H3 JIHHeHHOH
NONAPU3aMKM  TIPHM  MPOXOXIACHHUW  MOMAPH3IOBAHHOTO M3NyueHus yepel
HaMarHHyYeHHylo nrasMy cpenst [locne BeegeHus onpeaeneHUs MONAPHU3ALMH H
HEOOXOAMMBIX U JAJIbHEHINEro pacCMOTpeHHS TEPMHHOB, MPHBOIMUTCA
KaYecTBEHHOE ONMCAHHE CHHXPOTPOHHOTO MeEXaHW3Ma H  MeXaHH3Ma
KOHBEPCHH, KOTOPOE MOXKET OBITh MONE3HO IUIS OCO3HaHHA (hu3Hyeckoi
NpUpOJBI JaHHBIX 3 (hEKTOB, a TaKXkKe HEKOTOPBIX UX MPOCTEHUINX CBOHCTB

[MoxazetraeTcs, YTO CHHXPOTPOHHOE U3JNyUeHHE OTACNHLHOMN PeNsTUBHCTCKON
4acTHLB! B OOL{EM CliyHae ABAAETCA UTHITHYECCKH MOIAPH3OBAHHBIM, MPHUEM
HafpaplieHHe BpaUleHHA MUIOCKOCTH MOMSPHU3aLMU 3aBUCUT OT Pa3HOCTH MHUTY-
yrna yactiusl (yria MexJay MrHOBEHHO# CKOPOCTBK) YaCTHIEI M BEKTOPOM
MarHHTHOrO MO0JIA) H YIila MEXAy HanpaBiIeHHEM Ha HabMIOJaTeNs H BEKTOPOM
MarHutHoro mnona  Jing  aHcam0ni  4acTML, HMEIINMX paBHOMEpHOE
pacrpefencHyde Mo uMmmnynscam (MUTY-yriaM) BKNARBl MONONKUTEABHOrO W
OTPHLATENBHOIO BPAMIEHHUs TUIOCKOCTH MOJIAPH3AUUH NPAKTHYECKU MOJHOCTBIO
B3aMMHO KOMIIEHCHPYIOTCA, TeM He MeHee, HabiiogaeMoe HinyuyeHHe Oyner
HMETE XOTb M MaNylo, HO OTIHYHYIO OT HYJNA KPYrOBYIO KOMITOHEHTY
nonspuzaunu TIpu OTKIOHEHHH pacnpeneieHys JIEKTPOHOB 110 UMITYIECAM OT
W3OTPONHOro, CTEMeHb KPYroBOH MOJAPU3ALMH CHHXPOTPOHHOrO M3JyveHH:
MOMET MEHATHCA KaK B GONBIIYIO, TaK U B MEHBLILYIO CTOPOHY 3HAKH KPyroeoit
NONAPU3ALHHM HM3JIYyYeHHS YacTHULl C OJMHAKOBBIMU MUTY-yINaMH, HO pa3HBIX
3apagoB OyayT npoTHBONOJOKHEIMH CliefoBare/IbHO, B MIa3Me, COCTOALIEH
HCKJTIOYHTENBHO W3 3JIEKTPOH-IMO3UTPOHHBIX Map, pe3yNsTHPYIOWIas CTeNeHb
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KpyroBoil monApu3auuy, HEMoCpeACTBEHHO TeHEpHpyeMoil B mpouecce
CHHXPOTPOHHOTO H3jy4eHus, OyAeT paBHa Hyno Haubonswmas creneHs
KpPyroBoH nonspu3aiiyu B cllydyae HEMNOCPEACTBCHHOH resHepauud B8
CHHXPOTPOHHOM MexaHH3Me Ha0mogaeTcs MNpd  MalblX  yrioax — Mexay
HanpaBAeHHEM BEKTOpa MATHHTHOrO MO H JIy4OM 3peHHs (POONBHOE Noie)
dapageeBckde MarHutoonTudeckne 3PpQekThl KOHBEPCHM H  BpalllEeHHA
MOryT Takxke OBITb OTBETCTBEHHBI 32 TFEHEPALMIO KPYroBoH MOJspH3aLHH
OddekT KOHBEPCHM NPUBOAMT K B3aUMHOMY Mpeobpa3zoBaHHIO JTHHEHHOH H
KpYroBOH KOMITOHEHT MNOMApH3auMH, a 3ddext BpatlleHHs - K IOBOPOTY
IUVIOCKOCTH ndHeliHoi nonspuszauun  IlokassiBaeTcss, uTo JUId  AEHCTBUS
MeXaHH3Ma KOHBepCHH Heo0X0auMo, uyTobbl MIIOCKOCTH BXOAALEro B 06nacTh
JIHEeiHO MOJAPM30BAHHOTO H3YHYEHHs COCTaBNsNa Yroj, OTIAMYHBIA OT
OpAMOro ¢ HAaNpaBleHHEM JIOKANLHOTO MAarHHUTHOro nofis OTcroAa clieyeT, uTo
JUIsT TEHEPALMU KPYroBof MONApU3alMH 10 MEXaHH3MY KOHBEpPCcHHM Tpebyertcs
nubo BHyTpeHHee dapaieeBckoe BpallleHHe, nub0 HanuuMe H3IMEHEHHS
nonepevyHoil KOMIMOHEHTHI MarHUTHOTO MONsl BAONS Jy4a 3peHHs B HCTOUHHKE
B ueiirpaneHOll mnasMe, cocroflled  UCKMIOUMTENBHO W3  3NEKTPOH-
MO3UTPOHHBIX Nap, 3hdexT dapaneeBckoro BpaleHUs OTCYTCTBYET, MOCKONbLKY
3MEKTPOHLI U [O3UTPOHBI MPUBOAAT K BPALUIECHHIO MIOCKOCTH MMOIAPH3ALMH B
NPOTUBOMONONKHAX HanpaBieHuaX O¢deKT KOHBEPCHH HMEET OAMHAKOBBIN
3HaK IS 4acTHU pPa3HBIX 3aps/0B, IO3TOMY KOHBEPCHS BO3MOXHA Kak B
00514HOIl NU1a3Me, TaK U B NIA3Me U3 eKTPOH-NO3UTPOHHBIX 1ap
B 3akiOYeHHWM [NaBbl pPACCMATPUBACTCHA BIUSHUE PEJIITHBUCTCKHX
3¢ dekToB Ha HabNOgaeMBIe NONAPU3ALMOKHHBIE CBOHCTBA H3Nny4eHus Al
Inasa 2 nocesuiena Oonee JeranbHOMY paccMOTpeHHio obwieil 3apaqu
nepeHoca usnydyeHus B AI'Sl - mnpuBoAsATCA YpaBHEHUA [lepeHOCa H
KO3 HUMEHTEl H3NYyYEeHHs M [OCJIOMEHHS HHTEHCHBHOCTH, JHHEHHOH |
Kpyropoi  monspuszauuit  Anst  PEASATUBUCTCKOM  MJIa3MBl  MCTOYHHKA
CHHXPOTPOHHOTO H3JIy4YeHHs, a Takke KOG HIMEHTH KOHBEPCHH H BpaUICHHA
ans  xonognoit W pensrusdcrckoit  mnasmel  (Jones&O’Dell, 1977,
Beckert&Falcke, 2002) TocnemoBatensHo noapobHO paccMaTpHBAlOTCA BCE
ko3¢ ¢uiieHTs] B ypaBHeHHAX mnepeHoca [IpuBopsrcsa pemenus ypaBHEHMI
nepeHoca Jns ciy4ad OJHOPONHOrO MCTOYHHMKA HadWMHad OT MpocTeliuero
Clyyas HEMONPH3OBAHHOTO CHHXPOTPOHHOIC U3NYyHEHUA H 3aKAHUHBAK YUSTOM
JMHEHHOH M KpYroBOil KOMIIOHEHT moJjisipu3alMu M (apaneeBckux >ddexTon
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[lpoBoauTc aHanMU3 BIMSHHA Pa3IMYHBIX [1apaMETPOB IUIa3Mbl BBIOPOCOB Ha
HaOMIOAAEMYIO MONAPUBALMOHHYIO KAPTUHY INIA  HEOIHOPOIHOTO HUCTOYHHKA
Oco0oe BHUMAHHE YACAAESTCA FEOMETPUH MArHHTHOTO N0 BHIOPOCOB
3HaueHust ko3 QUUMEHTOR meEpeHoca  CBA3AHBI  C  QUIHMUECKUMH
napamerpamd rtasmel  BeiOpoca  Tak, ko3dpHUHEHTBI U3TydEHUS H
NOrOWEeHHs] KPYroBOil KOMIIOHEHTHI MOJAPH3aLHH CBA3aHBI C FeOMETpueil M
HANPDKEHHOCTBIO MarHMUTHOrO mons B BeIOpOCE, @ TalkKE C HAKIOHOM
CTEMEHROrO pacrpeleneH s PENATHBUCTCKHX YAaCTHL( IUIa3Mbl [0 3HEPrUsiM
[TokassiBaercs, uTo Ans reHepaudd HabmogaeMoil cTenmeHU Kpyro,oit
MOJIIPH3AUMH MOPSAKA (IPOUEHTA [0 CHHXPOTPOHHOMY MEXAHH3MY HY KHBI
yropsaoUueHHble MORA ¢ HAMPSHXKEHHOCTHIO MPOJOILHOH KOMIOHEHTH! NOpsaKa
0 1II'c B cayuae nHeoanopoaHoro nons, ero HanpsXKEHHOCTb, COOTBETCTBEHHO,
nomkHA OuTh ecife Beime HakgoH coekTpoB KPyroBoit KOMIOHEHTHI
AOMApPHM3ALMA  ANA JOMUHUPYIOUEre CUHXPOTPOHHOIO MEXAHU3Ma MOXKeT
MEHATHCS B LIMPOKHX IMpexenax B 3aBUCHMOCTH OT ONTUYECKOH TOMUIH
HCTOYHMKA OT -s/2 (rme s - mokKalatenb CTeMeHH B pachpeleneHus
PENSTHBUCTCKUX YaCTHLL [0 S3HEPTHAM) B ONITHYECKH TOHKOM CIIy4ae [0 CHIBHO
TIONOKUTETEHBIX 3HAYEHUH NPH MPOMEXYTOUHEIX ONMTHYeCKHX Tonmax >1 B
ONTHYECKH TOJICTOM ClIy4Yae HaKJIOH CreKTpa GyAET MOMOKHUTENBHBIM M PaBeH 2
Ha ocHoBe aHanMTHYECKHMX peLIEHHH ypaBHEHHH [epeHoca, aBTOpPOM
MOKa3bIBAETCA, YTO MAaKCHUMYM [MOTOKA KPYroBOil MOMSPH3aLIMM Ha Kaprax A
CHMHXPOTPOHHOTO MEXaHM3Ma T[eHepauuHd JoJbkeH OBITE NPONOpLMOHANEH

KBaIpaTy YaCTOTHl, T€ Ymax o v? ITockonbKy HMHTEHCHBHOCTB KPYroBoii
NOJApH3aLUM, TeHepUpyeMoH MO CHHXPOTPOHHOMY MEXaHH3MYy, IpH
BO3PACTAHUK (O YyBeNMYMBaeTCs OOPAaTHO NPONOPUMOHANEHO YHKLHH
HCTOYHMKA, B MOACNAX UCTOYHUKA [JE HAMPHKCHHOCTH MOJA BO3PACTAET MpPH
NpHOJIHKEHUH K UEHTpansHO| Mamnue (Hanpumep monens Blandford & Komigl
1979) moxer HabmoAaThCA NBA MHKA KPYTroBOH MOJAPHIALUN Pa3HBIX 3HAKOB,
O[MH H3 KOTOpbIX OyAeT pacrojioeH Ha paccTOSHHH, COOTBETCTBYIOIIEM
onuueckoii Tomme T ¥ 1 | a apyroit 6yner HaxonuThes GaHKe K LEHTPANbHOM
maiwnHe (ecTectBeHHO, peus uaer o6 PCJIb-nabmoaenusx, obnapaiommx
JOCTATOYHBIM pa3pellueHHeM) 3HaK KpyroBOW MONpH3auuM NPH reHepauuH 1o
CHHXPOTPOHHOMY MEXaHH3MY OIIpEAeiAeTcsl MpOoeKiUMeH BEKTOpa MarHHTHOTO
nojii Ha Jiyq 3peHHs - B MOJie, HMEKLIEM MPONOJBEHYI0 KOMIOHCHTY,
HanpaBleHHYIO Ha HAGMIOAATeNs B CHCTEME OTCUETA, CBS3AHHON C BEIECTBOM
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BbIGpoca, Oyaer reHepUpOBAaThCS OTPHLATENbHAs KPYroBas MOJAPU3ALMUS U
Hao0opoT 3aBUCHMOCTBIO 3HAKA MONAPU3AUMHU OT HANpaBJIEHUS BEKTOpa
JIOKaNbHOrO MAarHUTHOTO MO MOXHO BOCHONB30BATHLCA [ ONpeleieHus
reoMETpUM MarHUTHOro nofs B BeiOpoce B rnase nmpuBOAATCA NpPUMEpSHI
Pa3sNHUHLIX CEOMETPHI MO M UX BO3MOXHbBIE HabAloAaTeNnbHble MPOABICHUA
{onats ke, TNpH  JOCTATOYHOM  Pa3pelieHUH M  YYBCTBHTEILHOCTH
paavouHtepdepomerpa)

K  redepausi  KpyroBOoH  MmOJApU3ALMH  MOTYT  MPUBOAHTE W
marHuroorntudeckue (apaneesckie 3dexTHl KOHBEPCHHM M BPAIUEHHUA
KoathduupueHtsl KOHBEPCHHM M BpalleHHWd B  YPaBHEHHIX MEPEHOCA,
XapaKTepU3yIolIMe MOUIHOCTh COOTBETCTBYIOWHX (apajaecesckux 3Pdextos,
CHJIBHO  3aBHCAT OT HIDKHeil TpaHUUBl CTEMNEHHOro  pacupefefcHus
PEASTUBUCTCKUX YaCTHL( FIA3Mbl 110 3HEPrUaM (OT Hanuuus Gonee MeUIEHHBIX
PENATHBHCTCKUX YacTUL), a TAKXKE OT [COMETPUH W HANpsHKEHHOCTH
marnutHoro nons [lokasbiBaercs, YTO B 3aBUCHMMOCTH OT f1apaMeTpoB BeiGpoca
OHH MOTYT MEHATKCA B OYEHb WHMPOKHUX npenenax [IpuUBousATCE 4MCNEHHbIE
pellieHHs ypaBHEHMs MepeHoca /Uil OAHOPOZHOrO MCTOYHMKA C Y4YeToM
neiicteus  QapanmeeBckux 3¢ipexToB MM pasmHuHBIX [apaMeTpoB BbIOpoca,
KOTOpBIE MMOKAa3bIBAIOT, YTO NpH ONpeleseHHBIX 3HaueHWIX kod(dHUMEeHTOB
nepeHoca, B OAHOPOJHOM HCTOUHHKE MOTYT FEHEPUPOBATHCA KpaliHe BBICOKHE
- 30%8] crenenn KpyroBoii noaspusaudu Paccyxaenus oGobwmarorca Ha
ciiydail HEOAHOPOAHOTO HCTOUHHUKA, MPH 3TOM PacCMaTpUBACTCs 1Ba Ciiyyas -
CHIIBHOTO U cnaboro BHyTpeHHero ¢apageeBcKoro BpaieHus B nepBoM ciiydae
B ONTHYECKH-TOJICTBIX OONacTsAX BHIOpOCA H3Ny4EHHE IOJDKHO HCHBITHIBATH
CHIIBHYIO JEMOJIIPHU3ALUMIO Kak JIHHEHHO|, Tak M KPYroBOil KOMIIOHEHT, 4TO
NPOTHBOPEYHUT HaOMIOAEHHSM -~ MAaKCHMYM HHTEHCHBHOCTH KPYrosoii
Monspu3alMH MPaKTHYeCKH BO Bcex cny4asx (M B Hactosueil pabore, u B
paborax apyrux asropo) HaGmomaerca B PCHB-agpax Beibpoca B cnydae
cmaboro BpaleHHs Ans paboThl MexXaHHU3Ma KOHBEPCHM, HEOOXOAWMO 4TOGHI
HApaBieHHe MOMEPEUHO KOMIOHEHThI MATHUTHOIO MO MEHSUIOCH BJOJIb
Jlyya 3peHust BHyTPH HCTOYHHKA

Paccmarpusaercs npocTas Mo/Jesb KOHBEPCHH, B KOTOPOii FEHEPUPYEMOE IO
CHHXPOTPOHHOMY MEXaHHU3My B OJHOH OmHOpOoxHON oOnacTH JiMHEHHO
MONAPH3OBAHHOE H3NyYeHHE, IPOXOAs Uepe3 BTOPYIO OJHOPOAHYIO 06acTh ¢
OPYrUM  HanpaBieHHEM MOMepedyHOH KOMMOHEHTH MarHUTHOrO IO,
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HCTIBITEIBAET  (hapajieeBCKYI0  KOHBEpCHIO ¢  0Opa3oBaHHeM  KpyroBoi
KOMUOHEHTBI  nossipusauuu  Ilpu  ompeneneHHBIX — OrpaHHuYeHMAX  Ha
ONTHYECKYIO TOJILY H BEMHYHHBI KO3D(DULMEHTOB BpalleHUs H KOHBEPCHH,
3HAaK KpPYroeoil MONApHU3ALUMH HA BBIXOAE M3 TAKOMO0 HIASAIM3HPOBAHHOIO
HCTOYHMKa OyIeT 3aBHCETh TOJBKO OT Yyrja MeXIy MHOHEpeuHbIMH
KOMITOHCHTaMH MarHUTHOrO [OJI B 3THX JABYX 00JIaCTAX DTOT yNpoUIEHHBI
MOAXOA MOXHO OPUMEHUTH K MOIENAM pealbHBIX UCTOUHUKOB, HAMpuUMep, K
MOAEIH HCTOYHHKA CO CMHPANBHBIM MarHUTHBIM [OJIEM, €CJIM YrojI 3aKpyTKH
CIIMPANM He CUJIBHO MEHSETCA OT ocu Bhibpoca k ero kpasMm [Ipu MeicieHHOM
ABIDKEHMH BIOJIb Jlyua 3PEeHHS OT «3afHEro kpas» Buibpoca K ero OcCH,
HallpaBJIEHHE BEKTOPA MArHUTHOTO N0 OyaeT NpaKTHYECKH MOCTOSHHBIM, MPH
nepexone uepe3 LEHTP BrIOpOca OHO HCIMBITAaeT pe3KHil CKauek Ha yrona @,
COXpaHss 3TO HOBOE HaTIpaBIIEHHUE J0 KIEepeaHero Kpas» Beiopoca TeM cambiM,
H3Ny4YeHHE C «3aJHEH» MOJOBUHBI BEIOPOCca OyneT HCNBITHIBATE KOHBEPCHIO HA
«HEPENHERN €ro MOoNOBUHE, TCHEPHPYS KPYTOBYIO MOIAPH3ALIUIO, 3HAK KOTOPO
OyneT onpeaenITECA TONMBLKO BETHYHHOM YIia @ DTOT YroJi, a CIeI0BATENEHO H
pacnpezie/ieHHe 3Haka KpyroBoii MosspH3auuy, OyAeT BApEHPOBATHCS MOMEPEK
Beifpoca, M npu HabmoNEHHAX ¢ OrpaHHYEHHBIM paspelieHueM OyaeT
HabmiogaThcs  ycpefHEHHAs II0 JMArpaMMe HANpaBleHHOCTH KpyroBas
nonspuszauua [IpusesieHHBIE aBTOPOM AHUCCEPTALMH PACUETHI [NA NpocTeituieit
MOJEJH CITHPATBLHOrO MOJIs — TOBEPXHOCTHOrO CIIMPANEHOTO MOJ — MOKa3alH,
4TO 3HAK KPYrOBOH MONAPU3AUMM, KOTOPEI AO/mKeH HabmogaTecs s 31Ol
MOZENH  OmNpenedercsi NUTY-yraoM  (yrjioM 3aKpyTKH) CHOHPaIH H
CIUPANBLHOCTLIO (HanpasiienneM 3akpyTKU) OH Tax)kKe 3aBUCHT OT Yrjia MexIy
JIy4OM 3pPEHHS H OChIO BBHIOPOCA B CHCTEME OTCYETa, CBA3aHHOM C BEIIECTBOM
BbIOpOCA, HO B pe3y/isTaTe peATHBUCICKOro ysapueHus H  sddexta
HabnogaTeneHol cenekunyd GONBIUMHCTBO BBHIGPOCOB JOJGKHO HaGmomaThes
noxa yrinamu, 6nmskumu K 90°, B cobeTBenHoi cucreMe oTcyera Wik k ~1/T" B
cHCTeMe OTcyeTa, CBA3aHHOH ¢ Habmoparenem (Lyutikov, Pariev, Gabuzda
2005) BeoiBonsl Ans MoaeNd MOBEPXHOCTHOrO MO MOXKHO 00OGUIMTE M Ha
Oonee INMPOKHH KNTacc CHHpANbHBIX MoOJsiel, [ KOTOPBIX MHTY-Yron
MPaKTHYECKH HE MEHAETCA B 3aBUCHMOCTH OT pacCTOSHHA OO0 OcH BBIGpoca
Takum o6pazoM, ecnd TOMHHHPYIOWMUM MEXaHWIMOM TeHepalyu Kpyrosoi
MONAPH3ALUMH  ABISIETCS KOHBEPCHS, TO IMPH BHIMOTHEHHWH BCEX YCIOBHH
BEILUCONUCAHHOW Mozenu, Habmo aeMblil 3HaK KpyroBodl nonspu3auuy Oyaer
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CBS3aH C BeJIMYHMHOM NUTY-yr/a NONA M €ro CnupansHOCThio BenuuuHa nurty-
yrnia MOXeT ObITh OLCHEHA U3 JaHHBIX JHHEHHOH KOMMOHEHTH MOJApH3aAUNH,
aHanM3 rPagueHTOB Mep BpALIEHHS I03BOMACT OUEHHUTh CIHPANLHOCTH MONA
npu ero 3agaHHoit monspHoctH Criel0BaTebHO, €CNIH peajibHble HCTOYHHKH
ONM3KU K OMUCAaHHOHW Moaenu, HabMoAaeMblii 3HAK KPYroBOH MOJApH3aLMH
MO3KeT ObITh MCMONB30BAH ANs ONpEAENEHUs CIHPANBHOCTH Mol Boibpoca, a
nocneAHsas, MNpH HAMMYUM JaHHBIX [PaMEHTOB MeEp BpauleHus - And
ornpeaeneHus ero MoJspHOCTH

Jna 8 AI'Sl u3 pasauyHbIX HCTOYHHUKOB OBIIM OJHOBPEMEHHO HOCTYIHBI
JaHHBlE O KPYFOBOH M JIMHEHHOH MoJsdpu3auuy, a TAKXKE rpaaMeHTax Mep
BpatieHus JIns Bcex 8 ciyyaeB paccUMTaHHLII B paMKax NMPUBEACHHOH MOAENH
3HaK KPYroBoil MOJSApU3alMU COBMAT C HabMIOAaeMbIM MPH YCIOBUHM, YTO BO
BCEX Clly4YasX MarHUTHOE Mojie BRIOPOCOB HMENO OAMHAKOBYIO MOJIAPHOCTD, @
HMEHHO, CHJIOBbIE JIMHUU GBUTH HAMPABJICHB! B CTOPOHY LEHTPATLHOM MALIHHBL.
Dt0oT UHTepecHBIH HabmogaTenbHbIid GakT MOXET CBUAETENBCTBOBAThH KaK B
NOJIB3y AKTYalnbHOCTH TMPUBEACHHOH MOAend, Tak U B MOMB3Y HOBOJNEHO
HETPUBHAIBHOIO BHIBOJA O TOM, UTO GonbLIMHCTBO BbIGpocos AI'Sl umetoT
onuHakoByto nonspHoctk [locnepHee MoxeT OOBSCHATBHCA, HAMpUMEp, B
paMKax KBaIpyMONbHOH MPHPOABI MONed, reHEPHUPYEMBIX UEHTpalsHOH
MaluHOH (Blandford, 2008) Koxeutio, BLIOOpKM H3 8 HCTOYHHMKOB
HEJOCTATOYHO JUI1 KaKHUX-NHOO CTaTHCTHUECKHX BHIBOAOB H HeoOXoouM
JanpHeiiyit aHanu3 G6oJbLIero Yucia HCTOUHUKOB

B I'laBe 3 paccMaTpuBarOTC OCHOBHble HpOOJIEMBI, BOIHHUKAIOLIUE MPH
ofpaboTke [JaHHBIX KpyroBoit mnomaplauud AlA — HHCTpyMeHTan6Has
nonsapusanus, 3¢dexr «kocornazus» (beam squint) Teneckonos, npoGnema
onpeneaeHus KOMIUIEKCHBIX KOI((HLUMEHTOB aHTEHH H OLIMOKH, CBA3aHHbLIE C
oraensHBIMH 0a3aMu  YKa3pIBAalOTCA METOIbl, HCMONB3YEMBIE IS pELICHHS
3THX NpoBieM, MPUBOANTCA OLEHKA OWHMOOK KATUOPOBKU

Ha npakTtike HEBO3MOXHO AOOMTBCA TOro, 4TOOBl MPUEMHUKH AHTEHHEI
NPUHUMATH CTPOrO 3aRaHHbIC MOZABl MOJADH3AUMM, H 3T0 HEOOXOAHMO
YYuTHIBaTh NpU ob6pabotke uurepdepomerpuueckux JaHHbX B cnyuae, koraa
npeanonaracTcst, 4ro NpHEMHHKH AHTCHH MNPHUHHMUMAKOT ABE OPTOrOHAIBHBIC
KpyroBple MOABI MOJLIPH3ALMH, B  PEANTBHOCTH MPHHHUMaeMble MOJBI
OKa3bIBAIOTCA CNab0-3/UIHNTHYECKUMHY ITO BHOCHT OWIMOKH B pe3yNbTaThl
o0paboTkH MNOJIPH3ALUMOHHBIX [JaHHBIX, Ha3bIBAEMBIC HHCTPYMEHTANIBHOH
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nonspusanue, nostomy tpedyercs cneyuanbHas kanuOpoBKa, NO3BOJIAIOLAS
€ro yMEHbUIMTE J[JIf 3TOro COBMECTHO C HCTOYHHKAMHM BHIGOpKH HEODXOAUMO
HabnroaaTe KAMMOPOBOUHBIH HCTOYHHK, KOTOPBIH mub0 He nonspu3osaH, nubo
CHIILHO MOJSIPH30BaH, HO ABMAETCA KAaK MOXHO Oonee KOMmakTHbIM Jins
JAHHOTO MCTOYHHUKA HAXONATCSA MOMPABKH, CBA3AHHLIE ¢ MHCTPYMEHTANBHOM
nonapusaLrei, KOTOPSIE 3aTEM MPHMEHSIOTCA KO BCEM UCTOYHHKaM BHICOPKH

B pesynpTate TOro, Yyro NpPUEMHHKH MpaBoH M JEBOH KpyroBbIX MOZ
HEMHOTO CMELUEHbl OTHOCHUTENBEHO OCH TeNecKoma M JPYr Apyra, AHarpaMmel
HAMpaBleHHOCTU Afd HUX Takke OyAyT cMewensl Jlrobas omubka HaBeAeHHA
Tefieckofa NPUBEAET K TOMy, 4TO GyaeT HabnionaTeCs UCKYCCTBEHHAS pasHULA
B aMIUIMTyJaX CHCHAJIOB, MPHHHUMAEMBIX IBYMA 3THMH NpUEMHHKaMH OTOT
apdext HazbiBaeTcs 3ddexToM «Kocornazus» Teneckona Pa3HHua B
aMIUINTYaX, BO3HUKawoWas B pesynbTare d(ddekra, Moxer ObITh BEIMKA 10
CPaBHEHHIO C THNMYHBIMH HAGMIOAAEMBIMH CTENEHIMH KPYTOBOM OAPH3ALUH
K cuacTeio, mockonsky AaHHbIH 3(DPEKT He KOppenpoBaH Mex1y aHTeHHAMH,
€ro BKJIaJ B OWIMOKY ONpenesieHHs KPYropoi monspuzauud Oyaer MeHsiue B

VN pa3, roe N- yucmo aHTeHH, y4actByoummx B PCIIB-nabmoaeHusx
IMockonexy ammnutyasas owubka BeleacTBHe maHHOro 3ddekra Takxe
MEHseTCd C a3UMYTAJIGHBIM BpalllcHHEM B TedeHHe BpeMeHM HabiomeHui,
YCpenHEHHE MO BPEMEHH M03BOJIAET NPAKTHYECKH MOMHOCTLIO €€ HCKIHOUHTH
OcHoBHOI1 mpoGneMoit npy xamuOpPOBKe NaHHBIX UL aHalW3a KPYroBoii
KOMIOHEHTB! TTOJIAPU3ALIUU SBAAETCS HEOOXOAUMMOCTS OIpeAeIeHHs OTHOIIEHUS
KOMIUIEKCHBIX ~ KOO(Q@HUUEHTOB yCHNeHust (gains) [pUeMHUKOB  IBYX
OPTOrOHaNBHBIX KPYFOBBIX MOX MNOMAPHU3AUMH UISI KaXOOM W3 aHTEHH C
OonpwIoil TOYHOCTEIO, TaK KAk OWMOKH B OMNpeAEieHHH 3THX OTHOLICHHIA
BHOCAT HaubonelIMii BkNam B pe3yNbTaThl 0O0paboTKHM OaHHBIX KPYroBOWH
nonspuzaumu Habmomas BmecTe ¢ M3yyaeMBIMH HCTOYHHMKAMM OfMH HIH
HECKOJIBKO MCTOUHMKOB C HyNEeBOW Wiy oueHb Manoff cremeHuto Kpyrosoi
MONIAPU3ALNM, MOXHO IIEPEHECTH» MEUICHHO MEHSIOLIYIOCS COCTABIAIOLIYIO
OTHOIIEHUS K03 ULHEHTOB YCUNEHHA NPHEMHHMKOB [BYX OPTOTOHANBHBIX
MOJI, HAHAEHHOTO [UIA JAHHOTO MCTOYHHKA, HA OCTAIBHBIE HCTOYHHKU BEIOOPKH
Kak npaeuno, pacnvcaHus HaOnMrOAeHHI COCTABJIAIOTCA Tak, 4TO ONU3KHe Ha
HeOecHO cdepe HCTOUHMKY SBISIOTCH CMEXHBIMH M0 BpeMeHH HabmoJeHus B
PAaCMUCAHHH, YTO FapaHTHPYET BOIMOXKHOCTH TAaKOro «mepeHocay OMUCaHHbLH
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METON HOCHMT Ha3BaHWHE METOAa (lepeHoca norpasok (gain-transfer) u Osin
npennoxeH 8 padore (Homan& Wardle 1999)

[Tocne npumeHeHa MeTOAa NEPeHOCa NONPABOK OCTAeTCA HEHCNpPaBIEHHOI
GeicTponepeMEHHAsA COCTABAAOW(AN OTHOWEHHA  KOIDPHUHEHTOB YCHICHHUS
(IpUEMHHKOB ABYX OpTOroHanbHbIX Mol JIns ymedbllenus 3¢pdexta oT JTO#H
cocraBnalouied  MOXKHO  BOCIOJIL30BATBCA  METORAOM,  APEATOXKEHHBIM
U K Taby3aoit u peanHzoBaHHBIM aBTOPOM HACTOAuEd aAHccepTauun Meton
COCTOMT B pa3flenbHOil caMokalubpoBke KOppENAUMH MNPUEMHHKOB MpaBoil
MOAb! MOAPH3AUKH U KOPPEIAUUH NPUEMHHUKOB JIEBOI MOABI MOAAPHU3ALHH AN
KaXA0H H3 Nap A@HTEHH C HCIIOML30BaHHEM MOAENCH HHTEHCHBHOCTH
KpYrOBOH MONApH3aLMH, MONYYEHHLIX MNyTeM KapTrorpadupoBaHHA MaHHBIX
nocie NpHMEHEHHS MeToa fepeHoca MonpaBokK

IMomumo  ownboK, CBA3AHHBIX C  HHAWUBHAYANbHbIMH  aHTEHHAMH,
CYLECTBYIOT OluMOKH, CBA3AHHBIE C OTAENBHBIMH 6a3aMi U 3TH owHOKU HHKAK
He YYMTHIBAKOTCA Mpu KannOpoBke kpyrosoil nonspuzauvn K cuacreto, ans
ceti VLBA, nanHsle ¢ KOTOPOH H HCIIONE30BAIMCE B HACTOAWLEH AMCCEpTaLHH,
owrHOKH, CBA3aHHBIE C OTACTLHBIMH Da3aMu, KpaliHe Mansl

B TnaBe 4 npuBOJATCA pe3ynsTaThl OOpabOTKH JaHHLIX KpPYFOBOH
noaspusauuy 70 AI'Sl c ucnonszoBaHneM METOAMK, ONTUCAHHBIX B rlase 3 Jlns
41 AI'S Opuiu ucnons30BaHBL AaHHBIE HA TPEX HacToTax — 15, 22 y 43I Ty, mns
29- tonbko Ha 15ITu Jlns 9 ucTtoyHHkoB Kkpyrosad mnoispu3alua Ha
napceKoBbix MacwTabax Gsu1a o6HapyskeHa Brepshie, 415 9 HcTouHHKOB 6bUTH
noaTBepxkaeHs Gonee paduHue pesynstatel (Homan, Attridge& Wardle 2001,
Homan&Lister 2006) Xapakrepusie oOHapy>KHBaeMbie CTENEHH Kpyrosoi
NoNspu3aliMd  COCTaBJAKOT  AECATble  JI0JIM  MpPOoueHTa -  MPOUEHTHL,
MaKCHManbHble — 10 HECKOJIBKUX NMPOLEHTOB

Jns  ucTOuHHKOB, HabmoJaBlIMXCs B TEYEHHE HECKOJABKMX 310X,
obHapy:eHa MOCTOSHHAas Ha BPEMEHHBIX MacuiTabax B HECKONBKO neT
coctasnstomast  KKII, uto cBuoeTensCTBYeT O Haauuud B BeIOpocax
NOCTOSHHON YNOPANOYEHHON KOMIOHEeHTB! MarHuTHoro nons [nsa Bcex 8
MCTOYHHKOB, B KOTopsIX Ha 15Ty 6etna oGHapyxeHa kpyrosas nonspu3auus
KaK B Hacroslleil AMccepTaumy, Tak U B Habmonenusx MOJAVE nepgoii anoxu
(Homan&Lister 2006), 3Hak Kpyroeoii Nonspu3auuu HaxoaUTCs B COFJIACHH

B Hactosuiedt pabore nonydeHsl OAHM M3 MEPBBIX MAHHBIX KPYroBoi
nonspusauun Al'Sl Ha napcekoBsix MaciTabax OIHOBPEMEHHO HA HECKOIBKHX
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dactotax XoTd 8 GOMBILMHCTBE Cy4yaes CHPHAN KPYTrOBOH MOAAPH3aUHH HA
vactote 431'Tu sbitie, 4em Ha nBYX Gonee HU3KHX MAacTOTaxX, KaKoO-TO 00wWEd
TEHACHUMH B  YacTOTHOH  3aBHCHMOCTH KPYrosod mMoOJISpM3audM  He
npocnexusaerca Jlna 11 HCTOUHUKOB, o5 KOTOPBIX Kpyrosas MOMApH3aUMs
Obiia oBHapysxeHa OJHOBPEMEHHO Ha ABYX MM TPEX 4acToTax, Habmonaercs
KaK pOCT, Tak M MajfeHHe CUrHala Kpyrosoil nonspusauuu c uacrorod N3 9
ATl'Sl, ana kOTOpBIX Kpyrosas nojspusauus Gsina obHapyeHa OAHOBPEMEHHO
Ha yactotax 15 n 22I'Tu, 8 nmoka3zand oQuH W TOT *e 3Hak noaspuzauun Mz 7
HCTOYHHKOB, I KOTOPBIX OHA OblIa 0OHapyKeHa OJHOBPEMEHHO HA YACTOTaX
22 1 43I'Ty, B 5 cnyyasx 3HAK KPYroBOH MOJApU3aLMU HA 3THX ABYX YacToTaxX
OB pa3nHuHBIM

B 5 uctounnkax (3C84, 3C273, 2128-123, 2134+004 u 2251+158) nepsoil
anoxu MOJAVE kpyroBas mnonspusauus Osuta obHapyxeHa B ONTHYECKH
ToHkoM BeiGpoce (Homan&Lister 2006) B HacToswei aucceptaunu Kpyrosas
nonspuzauus 6ema obHapyKeHa B ONTHYECKH TOHKOM BbIOpoce 1334-127,
2223-052 u noarsepxaecHa B 3C279, TeM caMbiM, OYEBHIAHO, MEXAHH3M
reHepauMd Kpyropoil nomspHzauuu Moxer 3ddektuBHo paborate H B
ontHYeckd TOHKHX obnactax [lukoBble 3Ha4YeHHA WHTEHCHBHOCTH KpYrosoi
TIONAPH3ALNH BO BCeX ciyvasx Habmonanucs B PCIB-aapax Boibpocos

Jns wuctounukos 2145+067, 0J287, 0109+224 u 2223-052 MakCUMyM
NOTOKa KPYroBOii MOAAPH3ALMHM Ha MOMYYEHHBIX KapTaxX CMELeH OTHOCHTENBHO
HHTEHCHBHOCTH B CTOPOHY UEHTpansHoH mauHel [Ipu 3TOM A9 HCTOUHHKOB
2145+067 u QJ287, ans KoTOpeIX Kpyrosas mosspu3auns Ovula obHapyxeHa
OZHOBPEMEHHO HA HECKOJIBKHUX HACTOTAaX, 3TO CMeuieHHe Habnoaanock Ha BCex
YacToTax

HutepecHbIM pe3ynsTaToM, MOAY4YEHHBIM B HacToslledt AHCCepTaLMH
ABNAETCH OOHApyKeHUe MONEePeUHbIX CTPYKTYp KPYroBOH MONADH3aLMH B
BpiGpocax B nsyx cnyuasx - 1055+018 u 2251+158 Obina obHapyxeHa
nomnepeyHas CTPYKTYpa B BHAE [MUKOB Pa3HOrO 3HAKA [0 Pa3HbIE CTOPOHBI OT
Boibpoca B uctounukax 1334-127, 01334476, 0823+033 u 1510-089 nuk 6511
CMEIIEH B MomnepeyHoM K BHIOpocy Hanpasnetuu B uctounukax 1055+018,
0133+476, 1510-089 u 1334-127 Takue CTPYKTYyps! Oblau OOHApYXKEHHl Ha
yactote 43[ Ty, 4to roBopUT B MOALIY HEOOXOAUMOCTH fanbHeUIEro aHamH3a
KpYyroBod (ONAPU3AUHMU HA TAKHX BBICOKHX HacroTax, MO3BOMAIOLIErO
paspeuiats [ONEpeuHyIo CTPYKTypy nonspusauud B 1510-089 nonepeunoe
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cMelleHHe fMKa MOMApH3aUMM B TOM >K€ HanpaBlieHHM, 4To M Ha 43ITy
uHabmopanocs u Ha 22Ty B ucrounuxax 2251+158 u 0823+033 nonepeunas
cTpyktypa Gbina obHapyxena Ha 15TTu IlpucyTcTBHe nogoOHBIX nmonepedHsiX
CTPYKTYp BEpOATHEe BCEr0 CBHUETSNIBCTBYET O HANHYMH TOPOUAANBHOM
KOMMOHEHTH! MArHUTHOIO MONsl B BBIOpOCAX, XapakTepHOH A/I8 TOPOURUIBHBIX
M CIHpaNbHEIX NONEH

HAna wucrounuka 3C279 u3 skcnepumenta 1503 2005r Ha 43[Tu Geina
o0HapyxeHa MpOJOMBHAT CTPYKTYpa KpyroBoW mMOMSpH3AUMH C JBYMS
MaKCMMyMaM# pa3HOr0 3Haka NO pa3HbBle CTOPOHBI OT MaKCHMyMma
uatencusHoctd Xotsa aeropst (Homan&Lister 2006), Takke HabGniogasuiue
nogo0HbIe [POJONBHBIE CTPYKTYPHI, CUHTAIOT, YTO MOCNHEOHHE MOrYT
MOSABJIATECS MCKYCCTBEHHO B pe3yJibTaTe ouOok $azoBoil KamHOpoBKH, HENb3S
OTpHLATL BO3MOXHOCTH TOrO, UYTO 3TH CTPYKTYPhl SBJSIOTCA peabHBEIMH
Hanpumep, B rnaBe 2 JMccepTalii TOKa3blBAETCA, 4TO OHH MOTryT GhITh
XapaKTepHbl U1  CUHXPOTPOHHOTO  MEXaHH3Ma [EHEPalMH  KPYrosoi
NoJLIPH3AUNU

B 3axtiodeHHA riepeqlcneHbl U MPOKOMMEHTHPOBAHBI OCHOBHBIE BBIBOMbI
M pe3yAbTATH JUCCEPTALHH, BBIHOCHMBIE Ha 3alHTY

CrnHacox nybJAKanal N0 TeMe JACCEPTANEHA

OcHOBHBIE pe3ynsTaThl UCCEPTALIMH COAEPXKATCSH B CIELYOLIHX
peleH3UpyeMbIX MyOIuKauusax
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JinqHbIH BKJIAJ ABTOPa B COBMeCTHBIE paGoTsI

Bce pabotsl, npuseaeHHbIe B ciiMcke myGnukaunMi no TeMe AHCCEPTaLUH,
OBUTH BBITIOJIHEHEL B COABTOPCTBE ABTOPOM JMCCEPTALIMK B 3THX paboTax Osia
TNpoBeeHa BCsS KaMOpOBKa AaHHBIX KPYTOBOI MONAPH3ALMH [TOCNE MEPBUYHOM
KaJUGPOBKM ¥ [OCTPOEHBl BCe KapThl KPyropoil monspusaud [lopasnsiomee
GONBIIMHCTBO  KapT [MONHOH MHTEHCHBHOCTH, HWCHOJBL30BABIINXCA IS
KaauOpoBKH, OBUIM MOJYUEHBl COABTOPAMHM MWJIM 3aMMCTBOBAaHbI M3 JAPYrHX
paboT mpu coriiacHud MX aBTOPOB Bce TeopeTHYecKHe BHIKIAJKU M Pacuersl,
IpUBENEHHBIe B paboTaX, 3a MCKIIOUEHHEM BBIK/IAJOK, 3aHMCTBOBAHHBIX H3
JIpyrux paGoT npuHagnexar aptropy Maes Metoaa paziensHoil kamuOpoBKH U3
pabotst (Butpuinak u I'aby3na 2007) npunamnexur I K [aGy3ne, peanuzauus
METO/a U ero npuMeHeHHe OBUTH BBINONHEHEBI aBTOPOM quccepraunu JlaHmHbie
Mep BpAUleHHs, CHEKTPANbHBIX HMHIACKCOB M JIHHCHHON MONApU3aLMH OBUTH
MOJIY4EeHB! COABTOPAMU MM 3aMMCTBOBAHbI U3 LIUTHPYEMBIX paboT
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