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3ax6armua

IIpe ceeza, zaxsanmyjem ce menmopy dp Topany lammarnosuhy Ha ceemy wmo cam 00 weaaq
HAYUUAG. 3ATEAAHOCT HA CAPadbU U cyzecmujama dyayjem MeHmopy u waahosuma Komucuje
3a oueny u 0dopany doxmopcke ducepmavuge: dp Aywarny Mapwemu, dp Oausepy Bunuey u
dp @Ppancoa Tapucy. Ceu onu cy c80JUM 02POMHUM U OPA2OYUEHUM UCKYCTEOM JONPUHEAU
KOHAUHOM u3enedy ose ducepmanuje. 3aT6amYjem UM Ce Ha mpyoy Koju cY YAOACUAU U
KOPUCHUM CABEMUMA Koje CY MU npyscust. Xeara u vsanosuma Komucuje 3a oueny naywre
3ACHOBAHOCTIU MeEME HA AH2ANACOBAILY.

3azsanyjem ce mojum Kosezama Acmporomcre oncepsamopuje, na ceuM 00AULUMA
npogecuonarre nodpwke, KoAC2UJANHOCU U HYICKOM Pa3ymesarsy. X6ara c8um
npujamesuMa Koju cy me orpabpusasu u eeposasu y mewne. Iloceobno /lujanu Mauypu xoja je
buna aexmop ose mese.

00 seaukoe 3nauaja buaa MU je NOOPWKG U Pa3ymesatoe moje nopoduye Y c6axom nozaedy da
ucmpajem y ocom pady. Ilocebny saxsarnocm 3a 6eapedepsry nHybas u nodpwky 0yayjem
majuu Becnu.

Mumwana Josarnosuh






HacaoB mucepranuje: [Ipomena V u R marnuryma nzabpannx KBaszapa U [IOBE3UBAHE CHU-
crema GAIA ca cucremom ICRF

Caxkerak: Jeman oj1 riaBHuX HaydHux nubeBa Gaia mucuje EBporicke cBeMUpCKe areHiiuje
je Jla ce KOHCTpyHuIlle HeOECKN KOOPJIWMHATHU CHUCTEM Yy TaJAaCHUM JTy?KUHAMAa ONTHYKOL JIe/Ia
enmekTpoMaraerHor crekrpa, Gaia CRF. OBaj KoopaMHATHH cUCTeM Tpeba Jlia ce IOBEeXKe ca
Mebynapogaum HebecknM kKoopauaaTtHuM cuctemMoM - [CRFE, xoju je dpuKcupaH y OJHOCY Ha
ynabene objekre (kBasape). Heomxojmo je ja 06jeKTH, KOjU CJIyKe 3a IMOBE3UBAIE OBa JIBA
KOOD/IMHATHA CHCTeMa, Oy/ly BUJ/bUBU y 00a JoMeHa (onTudkoMm u pajmo). Ilpeaioxkeno je u
JoaTo 47 TakBuxX o0jekara, KOju y PaJino-JI0MEHY HEMajy JIETEKTOBAHY IPOIIUPEHY eMUCH]Y.

[TomenyTu objekTn cy akTuBHa rajaktudka jesrpa (Al'J), umju ce cjaj Mema Ha IeI0M
eJleKTpoMarueTHoM criekTpy. IIpomena cjaja mMoxke OUTH IMOCTIEIUIA AKTUBHOCTHA Y Pa3JINYIN-
tum permonnma Al'J) amm u crnospanimbux dakropa. OBakBe TpoOMeHe MOTY Ja JIOBEIY JI0
IIpOMeHe I0JI0Kaja (POTOoIeHTpa, a TUMe U KoopmHaTa objekTa. [la GucMo yTBpauIn Koju cy
00jeKTH IIOTrOJIHU 3a TOBE3UBAIbe OBa JIBA KOOPJMHATHA CUCTEMAa UCIHUTAJA CMO IIPOMEHE cjaja
y ontuwakoM jomeny. OOjektu cy mocmarpanu o 2013. r. y V u R nomennma. Anaymsupain
cMo ¢jaj, 60jy (V — R) n OUTHYKE CHEKTPATHU HHIEKC ().

YTBpauim cMo Ja je cjaj Behune objekara npomersbus, nau Moryhe npomenssus. Cxkopo 15%
objekara nMma 3HauajHe pomene y cjajy (Behie oz 1 mag), camo ~10% objekara je crabusiHo ca
MaJjuM pomenama cjaja o ~0.3 mag. IIpencraBuim cMo u pesysirare anaause mpomene 6oje
n «. Ha ocnoBy oBux pesyirara mzadpaiu cMo 17 objekara KOju Cy IOTOJIHUA 33 ITOBE3UBAIHE
cucrema [CRF u Gaia CRF. Pesynraru anaanse Kao 1 BPeJIHOCTH Koje Cy Jo0ujeHe mocMarpa-
IbIIMa, BayKHU Cy 3a UCHUTHBae OBUX o0jeKkara 300T BUXOBOI 3HaUaja 38 aCTPOMETPH]Y, aJld I
acrpodusnky. OBU moJaIy cy OJ] 3HaYaja 3a 00Jbe pasyMeBaibe (PU3NKEe PA3TUIUTUX PETHOHA
AT'J, xao u 3a pasymeBame GOpMHUparba U €BOJIYIIHje TAJIAKCH]a.

Kibyune peun: ['anakcuje — aktusne, Meroja — obpajia rnojartaka, Texuuke — gporomerpuja
Hay4ana o6sact: Acrponomuja

VYka Hay4dHa obJjact: Actpomerpuja






Dissertation title: Variation of V and R magnitudes for selected quasars and the link between
the Gaia CRF and ICRF systems

Abstract: One of the main objectives of the Gaia mission of the European Space Agency is
to construct a celestial reference frame at the wavelengths of the optical domain, Gaia CRF.
This frame needs a link to the International Celestial Reference Frame — ICRF which is fixed
with respect to distant objects (quasars). The objects serving for the purpose of linking are
required to be visible in both domains (optical and radio). A set of 47 such objects has been
proposed and included which in the radio domain have no detected extended emission.

The mentioned objects are active galactic nuclei (AGN) the brightness of which varies
over the whole electromagnetic spectrum. The brightness change may be due to activity in
different AGN regions, but also to external factors. Such variations can lead to changes in
the photocentre position and, consequently, to changes of the object coordinates. In order
to establish which objects are suitable for linking these two frames we have examined the
brightness variation in the optical domain. The objects have been observed from 2013 in the
V and R bands. We have analysed the brightness, colour (VV — R) and optical spectral index
().

It has been established that for the majority of objects the brightness is variable, or possibly
variable. Almost 15% of all objects have significant changes in their brightness (more than 1
mag), only ~10% are stable with minor brightness changes of ~0.3 mag. The results concerning
the change analysis of the colour and « are also presented. Based on these results 17 objects
are chosen as suitable for linking ICRF to Gaia CRF. The results of the analysis, as well as the
observed values, are essential for the examination of these objects because of their importance in
astrometry, also in astrophysics. These data are relevant to a better understanding of formation
and evolution of galaxies.

Keywords: Galaxies — active, Methods — data analysis, Techniques — photometric
Research area: Astronomy

Research sub-area: Astrometry
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IloriaBs/pe 1

YBo

[Tosbe acTponOoMEje Koje ce 6aBu MMOJI0XKajuMa HEDECKUX TeJIa, je MOJI0KajHa acTPOHOMU]a, Tj.
actpomeTrpuja. [la Ou mosoxkaju n Kpetama HeOeCcKuX Tejia oumm mro 6osbe onpehenn morpedbuo
jé pasBUTH MocMaTpadKe TeXHUKe, NHCTPyMeHTe, 00pajly U aHaJM3y MOCMATPAYKUX I0/IaTaKa
u yHarpeautu pedepentau cucrem. llomanum npukynbeHn acTpoMETPUjOM MOTY €€ y3 HOMOh
acTpOHOMUje, (PU3MKe, CTATUCTUKE UTJI. TPAHC(HOPMUCATU y TOJIaTKe KOJU CYy KOPUCHU 3a (hu-
3UYKY MHTEPIIpeTaIujy nocMarpator ¢penomena. Tako je acTpoMeTpuja OCHOBa 3a CBa OCTAJIA
nosba acTpoHoMuje. BazkHa je 1 3a reojie3u]jy, HaBUranujy u cucreme 3a npaheme (moceGHO cBe-
mupckux Jiereuia). OJ1 JaBHUHA OCTOje TParoBu Gesiexkerba MmoJiozkaja 38e3/1a U MopaBHAbA,
ca mUMa. 3Hadaj acTpomerpuje cy yBubasu um acrpouomu crape ['puke. [Ipsu ['puku acrpo-
Homu 6usm cy: Tumoxapuc Astekcanjpujcku, Apuctun ca Camoca (4. Bex 1. H. €), Xumapx ca
Ponoca (2. Bek 1. H. e.) u Knaymauje ITtosomej (2. Bex H. e.), 9uju je KATajaor IPBU CATyBaH
y IeJIMHI (Sevarlié & Brki¢, 1971). Karasor je nommc Hebeckux objekara ca KOOpAUHATAMA,
cjajeM (Koju je M3pazkeH y MarHuTyIaMa) U JIPyruM TOJAIuMa ca oAropapajyinm onmcom Kako
ou npentudukaiuja TuX odjekara OUJA jeIMHCTBEHA.

Karasosu cy pahenn na ocHOBY Mepema pasMINTUM WHCTPYMEHTHMA 3a Meperhe YIJIOBA.
Hajraunuju oj karajora Koju cy cacTaB/beHU HA OCHOBY IOCMAaTpama 0e3 yrnorpebde jiypouna je
karasior Tuxo Bpaxea (koju cajgpxxku oko 1000 3Be3sa ca tadnorhy o 0Ko 1 JIydHOT MUHYTA).
Yuorpebom jypbuHa pacTe TaIHOCT KaTajora. Kako je Iperu3HOCT Mepema IocTajajia Beha,
yTBpheHo je ma ce nebecka tesa CyHUIeBOT cucTteMa Kpely 10 eIMIITUIHUM TyTambaMa. 3eM/ba
ce kpehe oxko CyHIra, MITO JIOBOJN JIO OCIMJIAIIAja TPUBUIHOT OJIOZKAja 3BE3/1a — MapaJsiakca.
[TapaJsiesio ca MepermeM Hapajakce pajujo ce Ha KOHCTPYKIMJU 3BE3/IaHOr KOOP/IMHATHOT CH-
cTeMa, HA Mepemby U OeJiexkerby 1moJjioxkKaja ojpehenor 6poja pedepenTHUX 3Be3/1a paciopehennx
o mejiom nedy. Tako cy mHacraau pyHaMeHTaJ Hi KATaJI03U.

1.1 dPyHmaMeHTaJJHHU KaTaJio3u

[Ipeu dynnamenranun karanosu cy: Fundamental-Catalog (Auwers, 1879) (ca 39 3Be3/a 3a
cesepHy xemucdepy u 83 3a jyxxuy xemucdepy) u Neuer Fundamental Katalog - NFK (Peters,
1907) ca mo3unujaMa U CONCTBEHUM KperarbuMa 3a 925 3Be3ina. TauHOCT CONCTBEHUX KpeTamba
je bma MaJjia, 3aTo je ypaheHa peBusuja Karajora m To je mosHaro kKao Third Fundamental
Catalogue - FK3 (Kopff, 1937, 1938). Osaj karasor ce cacroju u3 japa jena, npsor (Kopff,
1937) koju jaje mosuimje u corncTBeHa Kperawma NFK 3Be3ma ocum 3a 52 JiBojHe 3Be3je U
momatka (Kopff, 1938) ox 662 3Be3sme Koju cajp:Ku MO3WIMje W CONCTBEHA KpeTarba. Hak-
HaJHO OTKPHUBaibe CUCTEeMATCKUX rpemaka y FK3§ kartajory mOKpeHy/0 je cTtBapaime Fourth
Fundamental Catalogue - FK4 (Fricke & Kopff, 1963). Osaj karasor caapxu 1535 3Be3na 3a
eroxe 1950.0 u 1975.0 y3 xoje je momaro 1987 3Besna FK4 Supplement (ARI, 1963), quju cy
[IOJIOZKAJU M COIICTBEHA KpeTarba Be3aHu 3a FK/, anu oHe He JOIPUHOCE U3IPAJIEbU OBOT pede-
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peHTHOr cucreMa. ¥Y0Op30 HakoH 3aBpiierka FK/ karasora ypabhen je npuimdan Opoj HOBUX
IIOCMATPAYKUX KaTaJIora Koju MoKpuBajy obe xemucdepe. HoBu mojtarm cy oTKpuin HeJIoCTaTKe
katajiora F'KJ.

[Ipenazak ca FK4 na FK5 karanor yk/bydyje oOOJbINAE 38 CUCTEMATCKE U CJIydajHe Tpe-
mKe Karajora FK/, nonpasky 3a Ipeniky y ojipehuBaimby peKkTacieHsuje, Kao U yBoherme HOBUX
BPEIHOCTH 3a OIIITY IPeNecrjy Kako je aeduHucaHo pe3oayimjom MehyHnapoaae acTpoHOMCKe
yauje (MAY) 1976. rogune. Ilope HOBOD crcTeMa acTpOHOMCKHUX KOoHCTaHTH yBoau ce J2000.0
3a cTanapany enoxy. [Ipunmunu koju cy Ounn 6a3a 3a KoHcTpyucame FKH Karaiora mo3urmja
U COIICTBEHUX KPeTarba 3Be3Ja Cy:

- Teopuja Kpetama CyHra n Hebecknx Teja CyHUIEBOr CUCTEMA,

- MOJIeJT KpeTarba HeOeCKOr TI0J1a U KpeTamhe 3eMJbUHE 0ce POTaliije y IpocTopy (mperecuja
U HyTanmja),

- MO3HaBaIbe HArnba eKJIMMTUKE U HeroBe IPOMeHe ¢a BPEMEHOM,

- peajinzalyja KOOPJAMHATHOI cUCcTeMa JIe(bUHICAHOT 3eM/bUHOM €KBATOPUjaTHOM DABHU W
TaukoM IipoJiehHe paBHOIHEBUIIE,

- HAaCTaBaK [OCMAaTparba 3Be3/la ¥ IIaHeTa W padyH pPeKTacleH3uje u JeKjuHanuje (amnco-
JIYTHOM ¥ PEJIATUBHOM METOJIOM),

- TpaHchOpMaInuja TPEHYTHUX 3Be3JaHUX KOOpJAuHaTa (PEeKTacleH3uje U JeKIMHAI]e) Ha
CTaHJIAP/IHY eIoXy U IoMepambe moderKa pedepeHTHOr cucrtema y Oapurentap CyHUIeBOr cu-
creMma.

FKJ5 karasor je 6uo y ynorpebu o 1997. romune. Karasmor qnne ocnosun FK5 (enr. Basic
Fifth Fundamental Catalog), Bunern Fricke et al. (1988), meros nacrasak The FK5 Extension
- New Fundamental Stars (Fricke et al., 1991) u momarak FK&5 Supplement (Schwan et al.,
1993). OcuoBuu FKJ5 KataJjor cajJp:Ku Marbe CTaHIap/He JIeBHUjallije M0J10Kaja U COICTBeHNX
kperama (3a enoxe J2000.0 u B1950.0) 3a 1535 3Be3na mnpeyserux u3z FK3 u FK/ karaora.
HacraBak FKJ5 karasnora (FK5 Extension) naje moboJblllaHe TI0JI0Kaje W CONCTBEHA KPETarba
3a HOBUX 3117 3Be3na. ¥ karajory FK5 Supplement cy npeicraB/beHu MOOOJBITAHN TTOJIOZKA]H
U COIICTBeHa KpeTama 3a 995 3Be3na u3 K4 Supplement karajora, Koje ce He Haymaze y FKH
Basic u FK5 Extension KaTtajio3uMa.

1.2 JlonmpuHocu cBeMHUPCKe acTpOMeTpuje
dbyHIJaMEeHTAJIHIM KaTaJI03uMa

Kpajem 20. Beka mpernu3HOCT acTpoMeTpuje ce mobosbIaBa MOCTaB/hAEM TEJIECKOTIa Y Op-
outy oko 3emsbe. IIpemHocTn TakBe CBEMHUPCKe MIECHje CY BUJJ/BUBOCT Iiesior Heba momohy
jeJIHOr jeMHOr MHCTPYMeHTa, u3berabame yTulaja arMocdepcke pedpakiujel, cuunrunanmje?
u exkcrunknuje®. Y Ty cBpxy Jjancupan je caresiur HIPPARCOS (HIgh Precision PARallax
COllecting Satellite)* o crpane Epporicke cemupcke arennuje (enr. European Space Agency -
ESA) 1989. ropure. Kako ce ToM IpUIMKOM MocMaTparba Bpilie BaH arMocdepe, mocMaTparmba
cy MHOro nperusunja (ca Tadnoniy oko jeaae Musmiaydne cekynze) (Atanackovié & Vukicevic-
Karabin, 2010). Ha ocroBy nmomaraka HIPPARCOS caresmra Hactaam cy acTpOMETPHjCKH Ka-
ranosu: Hipparcos xkoju cagpxku 118 218 3Besna (Perryman et al., 1997), Tycho karasor xoju
cagpxku 1 058 332 3Be3je, ykibyuyjyhu 6 301 3Be3ny Hipparcos karasora (Hoeg et al., 1997)
u Tycho-2 karamor 2.5 mummona 3se37a (Heg et al., 2000). Hipparcos Kartajor je IpernusHuju

I Pedbpaxiiuja je mpeaMame CBETIOCTH KPO3 CJIojeBe aTMocdepe Pa3iimunTe I'yCTHHE.

2Cupnrunanuja (Tperepere) 3Be3je je MOCAeINIA TPOCTUPARA CBETJIOCHOT Tajlaca Kpo3 TyPOYJIeHTHY H
HEXOMOT€eHY aTMocdepy, Taj YTUIA] TOCTOJU CAMO IIPU IIOCMATPAKY TAYKACTUX U3BOPA.

3ExcruEKImja je crabibeme ymaJaHor 3paderha JOK IIPOIasd Kpo3 aTMocdepy, Koja Ta acmopbyje I pacejaBa.

4HIPPARCOS caTesmuT je HazBaH 10 TPYKOM acTpoHOMY Xumapxy ca Pojoca (2. BeK 1. H. e.) KOju je TIpBH
YOUHUO TIPEIECH]y.
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ox Tycho u Tycho-2 karasiora. CrangapiaHa JeBujaiuja y pekraciuensuju Hipparcos kartaJora
je 0.77 mas, y nexsmunaaiuju 0.64 mas, a y CONCTBEHNM KpeTambiMa [0 PeKTacieH3uju (X cos d)
je 0.88 mas/y u nekmunarmju 0.74 mas/y. Ceomehn nonarke FK5 karanora na enoxy 1991.25
Hipparcos karajiora, rpelike y pekTaclieH3uju u jekaunnarnuju FK5 karamora cy 40 mas 3a
ceBepHy, ojHOoCcHO 60 mas 3a jyxkHy xemucdepy (craniapiHe JeBUjallije COICTBEHUX KPETAmbha
cy 0.6 mas/y 3a ceBepny u 1 mas/y 3a jyxuy xemucdepy), Mignard & Froeschle (1997). Jom
jeman dyunamentaiaan kKaraaor FK6 wacraje 1999. (mpsu geo Wielen et al. (1999)) — 2000.
rogure (Tpehin meo Wielen et al. (2000)) kao xombuHarmja pesyiarara Hipparcos Kataaora u
BHUIIIE O] JIBA BeKa Mepema Koja cy cyMupana y FK5 kartasory. Y npsom jeny FK6 xartasora
878 3Be3ma cy npeysere u3z OcnosHor FK5 karasora, JIok cy y Tpehem neny FK6 karasora
3Besjie u3 FK5 Ertension u FK5 Supplement karanora. Cranjap/iHe JeBujaruje COINCTBEHUX
KpeTama y mpBoM Jeiny FK6 karamora cy oko 2 myTa Mame Hero y Hipparcos xarasory (y
tpehem srenry FK6 oko 1.5 myTta mambe of] rpemaka Hipparcos katasora). Mako cy crangap/iHe
JIeBUjallnje COICTBEHUX KpeTarba 3Be3/a Maibe, oJpehuBarbe COIICTBEHUX KPeTamba je UIIaK jeIaH
OJ1 TJIAaBHUX HejocTaTaka 3Be3janux QyHaamentaaaux karajora (Walter & Sovers, 2000).

Haxkon monoB/bene penykimje ,,cupopux’ nocmarpama HIPPARCOS carenura, 00jaB/beH je
HoBu Hipparcos KaTaJor ca 1modo/bIIaHUM KOOPINHATAMA, COTICTBEHUM KpeTarbuMa U Iapajiak-
cama 3Be3ja. Jletasbu 0 peayKIuju mojaTaka U U3paJId KaTajiora cy ommcaHu y van Leeuwen
(2007a) u van Leeuwen (2007b).

1.3 Jlyrobaszm4dHa paamo-uHTepdepoMeTpuja

Nszymom pajmo-unrepdepomerpa u orkpuliem kpasapa 1963. rogune (enr. Quasar ckpa-
heno o Quasi-Stellar Radio Object), 3amovesio je HOBO MOIJIAB/E Y acTpOMeTpHju. Pajno-nn-
TepdepoMerprja KOPUCTU TPUHIUIT HHTe(hEPEHIInje CUTHAJIA Ca BUIIE IIPOCTOPHO Pa3/IBOjEHUX
anTena. Tume ce mocTmzke Beha TpocTopHa pe3oJiylidja mocMmarpama. logaune 1967. npsu
nyT je mcrnpobaHa MeToja jryrobasudana pajmo-uarepdepomerpuja (enr. Very Long Baseline
Interferometry - VLBI). Paguo-teneckonu VLBI cy Ha BEeJMKUM YAQ/beHOCTHMA, Yak U Ha
pPA3/IMIUTUM KOHTUHEHTHUMA, YUMe C€ MOCTUYKE TAYHOCT JI0 XUJbaIUTOT JeJia JIydHe CEKyHJIE.
TokoMm mperpara Heba y pajmo-JIOMeHy, youeHU Cy 00jeKTH (KBa3apu) KOjU OJroBapajy 3Be-
3JI0JTUKAM ONTUYKUM O0jeKTHUMa, a KOjU ce HaJla3e Ha BEJUKO] YJIA/LeHOCTU OJ HAc. ¥YIIpaBO
300T BUXOBE y/Ia/beHOCTH, COTICTBEHA KpeTarha KBa3apa Cy 3aHeMap/bHBO MaJja U 3000 Tora Cy
60761 W300p OJT 3Be3/1a 3a KOHCTPYKIN]y HeOecKor KoopanHaTHor cucrema. [ogune 1997. MAY
je ycBojuila KHHEeMaTHYKH® yMeCTO J0 Taja JMHaMUYKOr® KOOpAMHATHOr cucTeMa. YCBOjeH je
Mehynaponu nebeckn koopaunatuu cucteM International Celestial Reference System - ICRS
y KojeM Cy KBazapu (KOMIIAKTHH PaJino-u3Bopu) nocmarpanu VLBl meronom uzabpanu 3a pe-
depenTre objekTe, 0K je Hipparcos KaTajor meropa MpBa pean3alyja y ONTUIKOM JOMEHY.
[TpBa marepujanusarmja ICRS y paguo-nomeny je International Celestial Reference Frame 1 -
ICRF1 u yBenena 1. janyapa 1998. roaune; (Ma et al., 1998). ICRF1 uma jsa nacraska (Fey
et al., 2004) koja cy 6asupana Ha HOBUjuM mocMaTpamuMa VLBI texuukom. Y 06a HacTaBKa
KoopauHaTe n3Bopa koju necdunnmy ICRF1 cy octalie HeIpoMemeHe, YKYIIHO ux je 212, 10K je
HUBO IITyMa Tporiemed Ha 250 pas. Kacuuje cy ycBojena jorr jiBa MehyHnapoiHa HebecKa KOop-
JTUHATHA cucreMa duje cy Marepujaiusanuje [CRF2 (Ma et al., 2009; Fey et al., 2015) u ICRF3
(Charlot et al., 2020). ICRF2 je ycojen Ha 27. reHepasinoj ckynmruau MAY u 3ameHuo je
ICRF1 1. janyapa 2010. ronune, a 6poj o0jekara koju ra jgedunuiry je 295 u nuso myma je 40
pas. ICRFE3 je ycsojuna MAY Tokom 30. rerepasne ckyumirune y aprycty 2018. roguse u 3a-
menno je ICRF2 on 1. janyapa 2019. roqune. ICRFS3 je 3acHOBaH Ha MOJAIMMA, IIPUKYIL/HEHIM

SKumeMaTHIKy KOOPANHATHI CHCTEM je 6a3sHpaH Ha BAHTAJIAKTHIKIM O0jeKTHMA 33 KOje Ce CMATpa Ja UMajy
3aHEMAapPJbUBA COICTBEHA KPETArba.
6 TunaMUYKY KOOPIMHATHE CHCTeM je 6azupan Ha objexTuma CyHUeBOr CHCTEMA.

3
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TokoM ckopo 40 ropuna VLBI texuukom na pajuno-dpeksennujama 8.4 u 2.3 GHz u noganuma
3a 0KO 15 ropmua Ha BUmmM pajno-dpeksernujama (24 GHz u nyanno 32 u 8.4 GHz). Bpoj
objekara koju ra Jgedunniry je 303, 10K je mporemen HuBo ryma o 30 pas (de Witt et al.,
2022).

1.4 Mmucuja Gaia

ESA je 19. nenembpa 2013. roguue jancupasa carenut y okBupy mucuje Gaia (Global
Astrometric Interferometer for Astrophysics). Vzabpana je opouta oko L2 JlarpanzKose Tauxe’
y cucremy Cymnie — 3emsba (0ko 1.5 Muanona kujiomerapa usna 3emibe). Careaur cajapxKu
JIBa TeJIeCKOIIa Koja, Jeje UCTY KUXKHY paBaH, y Kojoj ce najiasu 106 CCD® nerexropa, yKyIHe
BeJIMYMHE jeHor ruranukcena. OBy KUKHY paBaH jejie acCTPOMETPU)CKU, (POTOMETPUjCKU U
CIEKTPOCKOTICKM WHCTPYMEHTH. Y OKBHUPY acTPOMETpHje JATU Cy: I0JI0XKAajU, Hapajakce u
COIICTBEHA KpeTama. Y OKBUPY doTomeTpuje: (HDOTOMETPHjCKE BeJUYNHE PAIUIUTHX CIEK-
TPaJIHUX OIICera U 3a PA3JINUUTE eoXe Mepera. Y OKBUPY CIEKTPOCKOIIHje: pajiijasiHne Op3uHe
n actpodusnaku napamerpu. (Gaia HelpeKuIHO CKeHUpa Ie0 HeDO, IPU YeMy Ce CBAKU JIe0
Heba mocmaTpa oko 70 myTa TOKOM H rojmHa npeaBuheHor pajHor Beka. Pajau Bek Gaia care-
JINTA je POy KeH J10 caja 3a jour 5 roguna. 1lnanupano je ga Gaia noganu Oyay objaB/bUBAHE
y HEKOJIMKO WM3/Iaiha; JABHO Cy JIOCTYIIHU W MOTY ce Ipey3eTu 0e3 orpaHudema ca cajta Gaia
apxupa’.

[IpBo m3name Gaia nonaraka (eur. Gaia Data Release 1 - Gaia DR1) noctymso je ox 14. cen-
tembpa 2016. ronune (Gaia Collaboration et al., 2016). Gaia DR1 cagpxKu acTpoMeTpujcke
nojiarke, OTOMETPUjCKE U Marbu OPOj KPUBUX Cjaja MPOMEH/bUBUX 3BE3/1a, 38 YKYITHO
1 142 679 769 objekara. AcCTpOMETPHjCKH CeT MmojaTaka je mojie/beH Ha JaBa jdesta. 1IpBu cer mo-
JlaTaka caJIpyKU: IMO3UIHje, apaJjiakce U COlCTBeHa KpeTama 3a 2 057 050 3ajeTHIIKNX 3BE37a
(karasiora Gaia DR1, Hipparcos u Tycho-2). OBaj cKyn mojaraka IpejCcTaB/ba Pean3aliujy
Tycho-Gaia acTpoMeTpHjCKOI pellierha, Herope crangapaHe aeBujammje cy oko 0.3 mas y mo-
noxkajuma u 1 mas/y y comncrBeHuM Kpetawmuma. [Ipyru cer nmojaraka cajpzku mosurnumje 3a 1
140 622 719 objekara. OBaj ckym je m3BejieH 6e3 MpopadyHa yTHIAja Mapajakce U COICTBe-
HUX KpeTama 3a 14-MecevHHU Iepuoj] ocMaTpama U CTaHIap Ha JieBujaluja moaoxkaja je 16.3
mas (Lindegren et al., 2016). Gaia webecku koopaunatau cucreMm Gaia-CRF1 je yckiaben ca
ICRF2 panno-karasorom Ha HuBoy rperike ox 0.1 mas y enoxu J2015.0 (Mignard et al., 2016).
Bpoj objexara koju medunuity Gaia-CRF1 je 262 (BelimHOM KBazapm).

Hpyro uzname Gaia nonaraka (Gaia DR2) o6jasibeno je 25. anpuia 2018. rojune. YKyman
6poj objekara Koju ce Hasaze y Gaia DR2 je 1 692 919 135, ox Tora 3a 1 331 909 727 objekara
Cy JIATH MOJAIN KOjU Ce OJHOCE Ha IbUXOBE I0JI0XKaje, MapajiaKce U CONCTBEHA KpeTalba, a 3a
361 009 408 cy matu camo nosoxkaju (Gaia Collaboration et al., 2018a). Ilopea actpomerpuj-
CKUX TIojlaTaka jare cy u Mmaruutyje GG 3a cBe o0jekTe, cpejihe pajinjajsne Op3uHe 3a, BUINIE O
7.2 MuanoHa 3Be3/1a, aCTPOMETPHUjCKH Tojalu 3a ojpeheny enoxy 3a 14 099 objexkara Cymue-
Bor cucrema, edekruBHe Temieparype 3a 161 497 595 objekara, eKCTUHKIIUje U TIOIPBEHHEHE
(enr. reddening) 3a 87 733 672 objexara n knacudukamjy 550 737 mpoMeH/BUBAX 00jeKaTa.
O 556 869 BanrasmakTuukux objekara Koju ce Hanaze y Gaia CRF2, cucrem nedununry 2820
u nanase ce y npororuny [ICRF3. Nako Hucy MHJICHTUYHE, eroxe jiBa HebecKa KOOPIMHATHA
cucremMa [ICRF3 n Gaia CRF2 cy Beoma 6aucke, 2015.0 3a ICRF3 n 2015.5 3a Gaia CRF2
(Gaia Collaboration et al., 2018b). Crangapana jgesujanuja Gaia CRF2 monoxkaja objekara je

"Ilocroju 5 JlarpanyKoBuX Tauaka y CUCTeMY JjiBa Tesa, Tyie Tpehie Teso (caTesuT, acTepous| U CJI.) MOXKe Ja
opOuTHpa OKO MaCUBHHUJEr TeJIa Ca UCTUM IIEPUOJIOM Kao Tesio Mame mace. CaTeuT Koju ce HAJIa3W Y jeIHO] Off
OBHX TaJaKa je BeOMa CTabWJIAH W HE Meha I0JIOXKA] Y OJHOCY Ha TEeJIO Marhe Mace.

8Bugeru nornoraasbe 2.1.1 o CCD gerexTopuma.

https://gea.esac.esa.int/archive/
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0.5 mas (omuocHo 0.12 mas 3a objekre unja je G MarHuTyj;a Mamba oj 18 mag), a COICTBEHUX
KpeTama je ucra kao n'y Gaia DR2 (oko 1 mas/y) (Gaia Collaboration et al., 2018b; Lindegren
et al., 2018).

Tpehe uzname Gaia 1mojaTaka je Moje/beHO Ha JiBa Jie/a: paHo u3jiame 1o Ha3uBoM Gaia
FEarly Data Release 3 - Gaia EDRS3 n xomiuierno Gaia Data Release 3 - Gaia DR3. Oba uznama
cajpxke nogatke 3a 1 811 709 771 objekara: 3a 585 416 709 nmartu cy mosioxkaju, napaJjakce u
COIICTBEHA KpeTama, 3a 882 328 109 rope 1 moMeHyTHX 10/IaTaka jgaTa je u 0oja, a 3a 343 964 953
objekara camo mojioxkaju. ¥ KoMmiuretHoM Gaia DRS cy mopej OBUX TOJaTaKa MPEICTAB/HEHN H:
acrpodusnukn mapamerpu (nnp. T,rp 3a 5.5 Mumona objekara), cpejiibe paanjasiie 6p3uie (3a
33 MuIMOHa 3Be3/1a), poraruone 6p3une (3a 3.5 Mumona objekara), GOTOMETPUJCKY MOJIAIM 38
nojeaune enoxe (3a 10.5 mumona usBopa), nogaiu 3a objekre CyHueBor cucrema (3a mwux 158
000), kanaumarn 3a kBaszape (6.6 mumona) uta. Bpoj objekara Koju ce nanaze y Gaia CRF3
je 1614 173, a 2269 nedunumie Gaia CRF3 nebecku koopaunarau cucreM (Gaia Collaboration
et al., 2021). Paaujyc koju je kopuiilien 3a melycobuo nonynapamwe ICRF3 u Gaia CRF3 je
Az = 100 mas. IIpu nopesuBamy, mogamu [CRFS ca enoxom J2015.0 cy cBejenn Ha emoxy
J2016.0 Gaia CRF3 (Gaia Collaboration et al., 2022). Crangapaua gesujainja Gaia CRF3
nosiokaja je 0.4 mas (0.05 mas 3a objekre umja je G Mama oj] 17 mag), a COICTBEHUX KpeTarba,
je 0.5 mas/y (0.07 mas/y 3a G < 17 mag).

Yerspro m3namwe Gaia DR/, koje he ce basuparn Ha 66 Mecern mocmarpamsa, 6uhe j10-
crymao cpejaunoM 2026. roxmnae. Karasor he cajpxkaru: actpomerpujcke U (poTOMETPHUjCcKe
nojilaTke, pajujajine Op3une, Kiacudukamnujy objekara (3Be3/1a, rajlakCchja, KBa3apa U JIPYIUX
objekara), scTy ersomianera uti. llociaenwn karasor 6ulie Gaia DR5, a mwerosu nojanu he
OUTH 3aCHOBaHU Ha CBUM DAHUjUM IIO/IAIIIMa MUCH]eE.
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Cnuka 1.1: Cranmapana JeBujaliija MO3UINAja U MAPAJAKCH aCTPOMETPUjCKUX KaTajora Kpo3 BpeMe,
IIYHUM KPYTOM je O3HavdeHa CTaHIap/Ha JIeBUjallja MoJI0XKaja, Mpa3HuM Tapajakce, a Opoj mopes Ha-
31MBa KaTaJora ce OJHOCH Ha Opoj objekaTa KOju ce y KaTaJory Hajia3e; cukKa je mpeysera n3 Perryman

(2012).

Ha comru 1.1 npukasan je rpaduk cTanIap/IHAX JeBHjalja MoI0kKaja KaTagora (y JIyTHIM
CEeKYHJIaMa) U BUXOBO BpeMe HAaCTaHKa, CJIMKa je mpey3eta u3 Perryman (2012). Csaku kartasor
je o3HadeH HA3WBOM M OpojeM obOjekaTa, MyHUM KPYIOM je O3Ha4YeHa CTaHJap/IHa JIEeBHjalldja
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1.5, AKTUBHA TAJIAKTHYKA JE3I'PA

oJI0Kaja, a mpasHuM mnapasakce. llogarak koju je moxeben (aia Karajory je cTaHIapIiHa
JeBujarmja Koja ce oueknnaJgia 2012. roaune. Buu ce j1a je ca BpeMeHOM cTaHIap/Ha JieBujaluja
acTpoMeTpHuje mocTasia Mama. HakoH HEKOJIMKO BEKOBa Marbe-BUIIE JIOTAPUTAMCKOT CMAIhECHHa,
cTaHjapjHe JeBujalije TOKOM BpeMeHa, mojaBa cBemupcke actpomerpuje (Hipparcos u Gaia
caresMTa) JIoBesa je Jo jour 6pxker mobosblama Kartagora. Cajia je cranjapiHa JeBujanuja y
onpebhuBamy mosoxkaja objekara y ontudkoM jgomeny ((Gaia caresmra) jgocTuria oaropapajyhy y
pajmo-gomeny ( VLBI rexuukom). Kako cy u Gaia CRF n ICRF uebecku pedepeHTHH CHCTEMI
Oa3upaHu Ha TOCMaTpalbUMa KBasapa, Tj. o0jekaTa KOjU IPeJICTaB/bajy aKTUBHA TaJIaKTHIKA
jesrpa, y caeaehem ojie/bKy Ouhe onucane muxoBe (HPU3UIKE 0COOUHE.

1.5 AxTuBHa raJakTudkKa je3rpa

AxruBHa ramaktndka jesrpa (A'J) cy koMmmakTHa cpeauinTa MOCEOHUX BpPCTa TaakCHja
(T3B. aKTHBHUX TaJaKCHja) KOja Ce OJUINKY]y BIUCOKHM CjajeM drje MOopeKJyo Huje o 3Be3na. V3-
Y3€THO CjajaH IMeHTPATHI PETHOH eMUTY]e TOJIMKO 3Paderha J1a MOZXKe ITOTIIYHO 3aCEHUTU OCTATaK
rajakcuje. Al'J emuryjy 3pademe y MeJ0M €JIeKTPOMATHETHOM CIIEKTDPY, OJ PAIUO-TAIACA JI0
rama 3paka. OBO 3paderhe HacTaje y MpoIecy akpelje MaTepuje OKo IMEeHTPAJIHE CYyIIepMACHBHE
npue pyme'.
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Cimka 1.2: [Ilemarcku npukas yHudukamonor Mojesa npeyser u3 Beckmann & Shrader (2012a).

1.5.1 ®Pusmuku; Moaesa

AT'J je cnoxkeH cucreM Koju ce cactoju of: mentpasHe (Moryhe pormpajyhe) cynepma-
CHBHE IIpHE pyIle, MaTepuje Koja ,Iaja’ y obJInKy yHYTPAIIher aKpermmonor amuckall, topyca

10Cymepmacusra npHa pymna (enr. supermassive black hole).
1 Axpermonn quck (enr. accretion disk).



1.5, AKTUBHA TAJIAKTHYKA JE3I'PA

npammune!? (Koju je jambe oJ] HeHTpaJHor 06jeKTa 1 caMUM TUM XJIaJHUjU), 0bJIaka raca Koju
KpyzKe OKO TIpHe pyIle W MaTepuje Koja ,u3iasn’ (Koja ce yldasbaBa O IEHTpaJHe I[PHe pyIie)
y ODJINKY DeIaTUBHCTHYKHX MJia3eBa (eHr. jets). Jake emmucuone jsimHuje Ha onTHIkuM u UV
TaJACHUM JTy?KHHAMa MOTUYY OJ 00J1aKa raca U IpalinHe Koju ce 6p30 Kpehy y 6im3unm akpe-
[UOHOr JiucKa. Peruon je nmosnar kao mmmpokojunujcku (enr. Broad Line Region - BLR) u
JIEYKU Ha YJaJbeHOCTHU OJ OKO 1 pc oJ1 ieHTpaJsine 1pue pyme. Bepyje ce ja je jonnsaruja racoBa
y OBOM DErMOHY y30PKOBaHa BUCOKOEHEPI'ETCKUM 3paderhbeM aKPEeIMOHOr JTUCKA, KOje JIOBOIU
1o dorojormnzanuje (Osterbrock & Ferland, 2006). I3a Topyca, mocroje obamnu raca u mpa-
IIMHE KOoju ce cropuje kKpehy m Koju cTBapajy ycke emucnone Jjnauje. OBaj eMHUCHOHU DETMOH
je mosuar kao yckosmuujcku (enr. Narrow Line Region - NLR) u nanasu ce Ha yna/beHOCTH
ox oko 10 pc jio 1 kpe ox menTpasHOor pernona. AKpelnja Marepuje Ha KOMIAKTHH OOjeKaT
YeCTO Ce T0Be3yje ca CTBapameM M3JIMBa MaTepuje IMO3HATUX Kao MJIa3eBU. ¥ CiIydajy akpeluje
Ha CyIEepPMAaCUBHY IPHY PYILy, IIPOU3BEJICHU MJIA3€BH Cy €HEPreTCKU €KCTPEMHH, NIPU YeMy Ce
MaTepuja y TaKBUM MJIa3eBUMa Kpehe peaTuBUCTUYKOM Op3WHOM. YIporiheHa IeMa YHU-
dbukarnmonor mogesia AT'J je npejcrasibena Ha cauiu 1.2) Koja je npeysera u3 (Beckmann &
Shrader, 2012a). V¥ 1eHTpy ce HajJa3W CylNepMACHBHA IPHA PyIa, By OKPYXKYyje aKperroHn
JICK, Bhera TOpyc (KOju MOKe Jia 3aK/Iaiba [IUPOKY eMICHOHY 00JIACT y 3aBUCHOTH OJI yTJia O~
cmarpamsa AI'J), Ha Maso Behoj yaasseHoCcTH je yeKa emucrona 0bsacT (Kojy TOpyc HE MOXKe y
HOTIYHOCTH JIa 3aKJIOHK) 1 Mya3. Takobe, Ha memu cy npukasanu u Tunosu Al'J, xoju 3aBuce
ox1, yriaa ocmarpada (1j. o opujentanuje AT'J): Cajdeprose ramakcuje tuna 1 (enr. Seyfert 1)
u turna 2 (enr. Seyfert 2), kBazapu ca yCKUM M KBa3apH ca IMUPOKUM AIICOPIIHOHNM JTHHIjaMa
u 6s1azapu.

YV pajmo-ranakcujamal® cy monekas npucyTHu U pajuo-osasu (enr. radio lobes). To cy
OBAJIHE CTPYKTYpPe KOje Cy UYeCcTO MOCTaB/beHe CUMETPUYHO Yy OJHOCY Ha je3rpo, JIOK je HeKaJl
youwbuB camo jemgan. OBajm mory Outu melycobHO yiaa/beHu U 0 Hap MUJIHOHA mmapceka. Ha
HEKUM CHUMITUMa, Y PaJIMO-JIOMEHY C€ BUJIU JIa CYy OBAJIM C& j€3rPOM IIOBE3aHU MJIa3eBUMA.
Moryhe je merekToBaTH MJIa3eBe U Y ONTHUIKOM JIOMEHY, /I MAIbUX JIMMEH3Hja.

1.5.2 Kuaacudukamnmja

Jenan o Haunna kiacudukanuje Al'J je Ha OCHOBY jaunHe JEeTEKTOBAHOT PAJINO 3padcHha
Ha paano-jake u paamo-ciaabe Al'J. Knacudukammja je HampaB/beHa Ha OCHOBY OJHOCA cjaja
rajakcuje y pajguo-npomeny na 5 GHz u cjaja y ontudakom B jomMeny. YKOJIMKO je Taj OIHOC
Behn ox 10 orma AI'J ciagia y kitacy pagmo-jakux Al'J, 1m0k cy ocraim KiaciupuKOBaHI Kao
pagmo-ciiabu AI'J (Kellermann et al., 1989). O6e kiace ce mame jene Ha objekre tuma 0
(HeoOmuHe), Tuna 1 u TUNA 2 y 3aBUCHOCTU O] KAPAKTEPUCTUKA HUXOBOT OINTUIKOL U yJITPa-
mybugacror crekrpa (Urry & Padovani, 1995).

1.5.2.1 Tuno 1

Ob6jexTn ca cjajHuM KOHTUHYYMOM U ITUPOKUM €MUCHOHUM JIMHIjaMa n3 Bpyher raca Bejanke
6p3une nosnaru cy kao Al'J Tum 1.

Y pajgno-ciaby rpymy npunasajy Cajdeprose ramakcuje tuna 1 (Syl) u pagmo-ciabu KBa-
3apyu BeJIMKe JIyMUHOZHOCTH. Syl mMajy pesaTHBHO MaJly JIYMHHO3HOCT (Ca AlCOJyTHOM Mar-
auryoMm Mpor, < —21) u crora ce Bujie caMo OHE Y HaIlloj OJU3UHU (ca IPBEHUM MOMAKOM
z < 0.1) u wuxoBa rajgakcuja jgomahnn Moxe 6uru jacHo nmedunucana. Pajamo-ciabu Ksa-
3apu Besmke jiymuHo3HOCTH (QSO) ce Tunmuno Buje Ha BehuM ynabenoctuma. Kako ce perko
MOI'y BHJETH Ha MalbUM pas3jia/buHaMa OJI Hac, PeTKO ce yodaBajy rajakcuje joMahnHa Koje
OKPYKYjy IEHTpaJHU 00jeKaT.

12Topyc npammume (enr. dusty torus).
13Pamo-rasakcuja je raJakcuja Koja MOXKe Ja Ce JIETEKTYje y Pauo-IOMeHy.
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Pajmo-jaku AT'J tuna 1 ce HasuBajy pajmo-rajiakcuje ca mupokuM JuHujaMa (edr. Broad-
Line Radio Galaxies - BLRG) maJie iyMUHO3HOCTH ¥ PaJINO-JaKUM KBa3apuMa BEJIUKE JIy MUHO-
3HOCTH. Pajmo-jakm KBazapu ce Jiejie y 3aBUCHOCTH 0J1 00JINKa KOHTUHYYMAa y PaIno-I0MeHY Ha
pajimo-kBasape ca crpMuM criekTpoM (eHr. Steep Spectrum Radio Quasars - SSRQ) u pavo-
-kBazape pasHor crekrpa (enr. Flat Spectrum Radio Quasars - FSRQ).

Ocum y cjajy mema MHOTO pazsmka u3dMehy Syl o pajmo-cirabux kBazapa, min BLRG ox
paJIfo-jaknx KBasapa.

1.5.2.2 Tum 2

AT'J tuma 2 umajy ciab KOHTHUHYYM M CAMO YCKE €MHUCHOHE JINHUje, IITO 3HAYU J1a UJIH
HeMajy rac Bejinke Op3uHe WK je BU3ypa 3aKJIobeHa jaebe/nM 3ujoM yrujajyher marepujasia.

Pagno-crabu tunt 2 AI'J ykipydayje ranakcuje Cajdbepr 2 ca MajoM JIyMHHO3HOIINY, KAo U
rajakcuje X-3paka ca yCKUM eMHUCHOHUM JinHUjama (eHr. narrow-emission-line X-ray galaxies).
Kanmnnaru 3a rajakcuje Bequke jgymuHO3HOCTH cy Al'J jymumHO3HA y mMHGMpaAIpBeHOM €Ty
criektpa (enr. infrared-luminous AGN).

Pajmo-jake rajakcuje Tuia 2, Koje ce 4ecTo HA3UBA]y PAJIMO-TaJlaKChje YCKUX JIMHUjA (EHT.
Narrow-Line Radio Galaxies - NLRG), yk/byuyjy JBa paziauanra MOPOJIONIKA TUIIA: Pao-
-rasakcuje Fanaroff-Riley type I (FR-1) maje yMHHO3HOCTH, KOje MMajy 9Ye€CTO CHMETPHIHE
paJImo-MjIa3eBe YUji WHTEH3UTET Omaja OJf je3rpa, n paguo-rajakcuje Fanaroff-Riley type I1
(FR-2) Besvike JIyMHHO3HOCTH, KOje MMajy BHIle KOJUMHDAHUX MJIa3eBa KOjU BOJE JIO JI0OPO
JlebrHICAaHUX PAIN0-OBajIa ca UCTAKHYTUM BpyhnMm Tadkama.

1.5.2.3 Tun 0

Masmm 6poj AI'J mma Beoma HeoOmvHe creKTpaHe Kapakrepucrtuke. Haszmbanm cy AI'J
tura 0 36or major yria ca BusypoM (,6im3y 0 crenenn”). Oo ykipyuyje BL Lacertae (BL
Lac) obGjekre, koju cy paamo-jaku Al'J 6e3 jakux eMHCHOHMX U AIlCOPIIMOHUX JmHuja. [lo-
pen, Tora, orupuauke 10% paguo-ciabux AI'J uma HEOOMYHO IMMPOKE AIICOPIIUOHE JIUHU]E Y
CBOJUM OIITHYKKM U yaTpabybmaactum crekrpuma (enr. Broad Absorption Line - BAL). Toz-
ckyn kBazapa tuna 1, FSRQ , BepoBaTHO ce Takohe Hajaze moji MajguM yIJIOM y OJIHOCY HA
nuHUjy Buja. FbuxoBa emmcuja kKoHTHHyyM™ma jako mojceha wa BL Lac objekre (ocum mpucy-
cTBa mwiase ,u3bounHe” y HEKOJUKO ciydajeBa, Bujeru (Popovié & Ili¢, 2017)) u kao u BL
Lac objekTe, ojynKyje nx: BeoMa Op3a IpOMeHa cjaja, BUCOKaA M IIPOMEHJ/bUBA I0JIapu3aliija 1
PAJIMO-CTPYKTYPe y KOjuMa JIOMUHUPAjy KOMIAKTHa pajuo-jesrpa. 3ajeano, BL Lac w FSRQ
cy 6nazapu. Mako FSRQ umajy jake mmpoke eMHCHOHE JIMHUje MOIYT Objekara Tuma 1, OHU
cuagajy y AI'J Tun 0, jep umajy ucry emucujy koutunyyma Kao BL Lac objekTn.

1.5.3 IIpomenspuBocT cjaja AI'J

Behuna AT'J uma nnpomensbus cjaj. [IpoMeH/bUBOCT je jieTeKTOBaHA HA IIEJIOM eJIeKTPOMarte-
THOM CIIEKTpYy. Kako je MpoMeH/bUBOCT Ha Pa3/JIUYUTHM TaJaCHUM JyKHHAMA IOBe3aHa, TO
HaM omoryhaBa Jia cxBaTUMO (DU3UKY IEHTPAJHOI pEernoHa M3Bopa. BpemeHcke ckaJje, 1po-
MeHe y CIIEKTPY, IMOBE3AHOCT U pa3dMak m3Mel)y mpoMeHa Koje ce JIETeKTYjy Ha KOHTHHYYyMUMa
Pa3/IMIUTUX TAJACHUX JIY’KUHA WM JIMHUjCKIM KOMIIOHEHTaMa J1ajy 3Hadajue uHdopmalmje o
IPUPOJIM, JIOKAIIUJU TUX KOMIIOHEHTH U BuxoBoj Melhycobnoj 3asucuoctu (Ulrich et al., 1997;
Netzer, 2013).

[IpBa ucrpaxkusama npomene cjaja Al'J cy Ouna y onrtuwakom gomeny jomr 1963. romume
(ybpso makon muxosor orkpuha). Hesasucuo jearn ox npyrux, Sharov & Efremov (1963) n
Smith & Hoffleit (1963) cy ucniuruBamu npomere cjaja 3C 273 u yrBpauin Ja je objeKkar mpo-
MenspuB. Vctmrusamem 44 dotortoaa Sternberg Astronomical Institute y Mocksu y mepuoty
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1.6. EMUCHOHHU MEXAHU3MU

1896-1960. rojuue naljena je amruryna npomene cjaja ox 0.7 mag (Sharov & Efremov, 1963).
A rorkom ucnmruBama 600 dhoromaoua XapBapiacke oncepBaropuje, 1887-1963. rox., meTekTo-
BaHE Cy CpeJlihe TOJUIIe TPOoMeHe cjaja umju je paction oj 0.2 1o 0.6 mag ca mepmoioM 0J1 OKO
10 roqmnaa. Takobe cy 3abeneykenu n n3HeHaIHN OJHECKOBH Y Cjajy KOjU CYy Tpajasid M MO HEKO-
ko Hegesba (Smith & Hoffleit, 1963). Y6p30 HakoH Tora ye/aeuie cy U JeTeKIje MPOMeHe
cjaja AT'J y pammo-nomeny (Dent, 1965) kao u y gomeny X-3paka (Winkler & White, 1975).

Bpemencka ckasa t (CTATHCTHYKHN 3HAYAjHE) MPOMEHE Cjaja MOCTaB/ba OPHY TDAHHILY 32
Besmmanny emucnonor pernona R (R < cAt), a moxe ce kopucrtutu u 3a ojpehuBame Mace 1ipHe
pyne. Bpemencka ckajia MpOMEH/BUBOCTH MOYKe OUTH O] HEKOJUKO MUHYTA JI0 YaK HEKOJIMKO
JIeTIeHnja U MOXKe ce TOJIEJINTH Yy TpU Kjace. BpeMeHCKu pacroH 0J1 HEKOJIMKO MUHYTa JI0
Marbe O] JeJIHOT JaHa je mo3Har Kao Mukpornpomena (Miller et al., 1989) uau mpomena yuyTap
nana (intra-day variability - IDV') (Wagner & Witzel, 1995) uin yuyrap nohin (Gopal-Krishna
et al., 1993). [Ipomene cjaja koje ce kpehy 0J HEKOJIMKO JIaHA JI0 HEKOJIMKO MECEIU Ce HA3UBajy
KpaTKopouHe mpoMmene (short-term variability - STV'), a oHe 011 HEKOJIUKO MECEITH /10 HEKOJIIKO
rojuHa Jyropodne mnpomere (long-term variability - LTV : sunern Gupta et al., 2004; Gupta,
2014).

1.6 Emucmonm MmexaHmusmn

AT'J emuryjy MermaBuHy TepMaJHOT (Koje IOTHE O aKPEIMOHOT JincKa, obsaka raca, NLR,
BLR) u HerepMasHOr 3padema Koje MOTHYe Of Myia3eBa. AKDEIHOHN JIUCK eMUTYje TePMAJIHO
ontnuko-UV 3paderme, a 3pademe Koje ce JIeTeKTyje y JioMeHy X U y-3paKa ce IPUIHUCYje
MHBEP3HOM KOMIITOHOBOM pacejarby CHMHXPOTPOHCKUX (POTOHA.

TepMaJsiHo 3paveme ancoJyTHO IPHOT TeJia. 3padeibe Koje TeJI0 eMUTYje a 3aBUCH
caMo O] IHeroBe TeMIlepaType, jeCTe TepMaJlHO 3paderbe, a TeJ0 KOoje TaKO 3padd Ha3UBaMO
aIlCoOJIyTHO IPHO TeJIO. EMuToBaHy TepMaJIHy €HEprujy KapakTepHIle 3paderhe IIPHOr Teja U
Moxke ce meduaucaru Ilmankosum 3akonoM. Temmeparypa axpermonor mucka Al'J omama ca
y/la/baBabeM OJl TIPHE pyTe. 3a CTaHIap HU NeOMEeTPUjCKU TaHAK U ONTHIKH T'YCT aKpPEINOHH
JCK, TeMmIepaTypa ce Mema Kao dyHKmmja pagujyca: 1 oc r—3/4 (Makishima et al., 1986).
Crora je akpeIloHH JMCK IPHO Tejio (Buile 60ja) TJe cBaku NMpCcTeH (KOju ojroBapa pasJiiu-
auToM pajujycy) 3padu npema ILnankosom saxony B, (T) = 2hv?/(cCexp(hv/kT(r)) — 1); h
je IlnankoBa KoHCTaHTa, ¢ Op3WHA CBETIOCTH Yy BakyyMmy, k BosnmanoBa xoucranrta, a 1'(r)
je TemIeparypa IPHOT Teja Ha pacTojamy 1 of npHe pyne (Atanackovié & Vukicevié-Karabin,
2010). Y onruuko-UV geny esekrpomarterHor ciiektpa CajdepToBux rajakcuja u KBa3apa J10-
MUHHUPa TepMaJjiHa eMucHhja akperonor npHor teja (Shields, 1978; Malkan & Sargent, 1982).
Hompunoc TepMmaJiie eMucuje y yKyIHO] CIIEKTPAJIHO] PacIoiesiu enepruje (enr. spectral energy
distribution - SED) AI'J je npukasan Ha ciunu 1.3 myHoM 1wiaBom juHEjoM; 3a SED Bujern
onempak 1.6.1.

CUHXPOTPOHCKO 3padyerme eMUTY]y PeJaTUBUCTUIKHU €JIeKTPOHU KOju yOp3aBajy y Hpu-
cyctBy martetHor mosba. Mmaz Al'J koju cajpkum MarHeTu3oBaHy PeTaTUBUCTUYUKY ILIA3MYy
eMUTYje CHHXPOTPOHCKO 3paderhe O Pajiio JI0 ONTHYKUX (dpekBeHImja (MoHeKa | U (HPPeKBeH-
mja X-3paka).

NuBep3no KomnToHOBO pacejambe ce jaB/ba KaJjia (GOTOHU HUCKE eHePTHje UHTeparyjy ca
eJIEKTPOHIMAa BUCOKE eHepruje npu demy (pOoTOHU J100ujajy eHePrujy 3a Pa3inuKy O]l eJIeKTPOHa
koju je rybe. IIporec ce nazmBa MHBEP3HUM, jep eJieKTpoHU r'ybe eHeprujy, a He (hOTOHU, CY-
poTHO o1 ctargapaHor Komnmonoeoe epexma. Ha npumep, ko 6s1a3apa oBaj poriec mpe-
tBapa ¢dorone nucke enepruje (IR /onruuku) y dorone Bucoke enepruje (X /y-3pamum). Cmarpa
ce a cy UV /onruuku GOoTOHU ca aKPEIMOHOT JUCKA PACEjaHU PEJIATHBUCTUYKIM €JIEKTPOHUMA
y Koponu crBapajyhn crekrap Ha dpexsennujama X /y-3paka M0 CTEIIEHOM 3aKOHY.
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1.6. EMUCHOHHU MEXAHU3MU

CuHXpOTPOHCKO concrBeHo KoMITOHOBO 3pademe je pesysrar uHBep3Hor Komiro-
HOBOT pacejarha CHHXPOTPOHCKOI 3paderba UCTUM PEJIATUBUCTHYKIM €JIeKTPOHUMa KOjU CY IIPO-
U3BEIN CHHXPOTPOHCKO 3paderbe. YKOJIMKO je eHepruja yIaHux (pOTOHA Marba Ol M.C?, TJe
Cy M, Maca eJeKTPOHa y MUPOBakby U ¢ Op3WHa CBETJIOCTH, OHJIa Ce TO pacejarhe HasuBa Tom-
coHOBO, a y cynporaoM je Kiaju-Humunaa (Chen, 2018).

1.6.1 CnekTpaJiHa paclojejia eHepruje

[Tojeuan cermeHTH CHIeKTpaJjIHe PaCIojiesie eHepruje ce MOIY OIUCATH CTEeHUM 3aKOHOM
y obmuky F, o< v, e cy v dbpekBernuja u « criekrpaiaan uHgekce (Jovanovié et al., 2023b).
Cuekrpasina pacnojena exepruje (enr. spectral energy distribution - SED) AT'J axperonor
jnucka ce pasziukyje o SED-a apyrux acrpodusnukux u3Bopa U CTOra ra je pejaTHuBHO JIAKO
unentudukoBatn. Ha ciamnum 1.3 (koja je 3acHoBaHa Ha mocMarpamuMa pajmo-ciaabux Al'J,
suyiern Harrison (2014); Hickox & Alexander (2018)) je npukasamna pasmuka usmehy SED ra-
nakcuje y Kojoj ce dopmupajy seesne’? (cupa smnuja) 1 SED akpenmoHor jmcKa Koju Huje
3akjomen ocraauM ejaeMenTMma Al'J (npna smnnja). SED riaBaux Gusmakux KOMIOHEHTH
AT'J cy npukasane pazamauTuM OojaMa: TepMaJjiHa eMHCHja aKPEIHOHOT JUCKA ITyHOM ILIa-
BOM JIMHUJOM, €MUCHja BpeJjie KOPOHE OKO JUCKa MCIPEKUIAHOM ILJIABOM JIMHUjOM, pedieKcuja
3patemna n3 KOPOHE 3eJIeHOM UCIPEKUIAHOM JIMHIjOM, JIOJATHO 3paderhe v JOMeHy X -3paka Jby-
OUIacTOM IPTa-TavKa-I[PTa JIMHI)OM, TEPMAJIHO 3paderbe TOpyca IPaIlinHe IPBEHOM HCIPEKH-
JIAHOM JIMHU]OM, a HETePMAaJTHOT 3paverhba HapaHlacToM ITyHOM JuHujoM. Herepmasno 3pauerme
je mpejicTaB/beHO 3a pajmo-jake Al'J) a JTUHIjOM UCIOJ IPEICTAB/BEHO je HETEePMAaJTHO 3paderhe
pajmo-ciiabux AT'J, mro je npeysero u3z Elvis et al. (1994).

3cm 300 um 3um 300 A 4 keV 400 keV
2 T T T T T
Centimeter/ Mid-IR-
3 __ millimeter __ near-R _ SoftX-ray Gamma,
| Radio Submillimeter/ Optical-UV Hard X-ray

far-IR

e
&

Radio loud

log vF, (relative)
e
T

-4 Accretion disc B
------ Hot corona
.......... REﬂECtiOﬂ
————— Soft excess

L e Dusty torus

F Nonthermal radio

-6 P B I U RS U U R,
10 12 14 16 18 20

log v (Hz)

Cnuka 1.3: Ilemarcku nmpukas crekTpajHe pacrojese enepruje AI'J sacHoBaHOr Ha IIOCMATPAHOM
SED pajmo-ciabux AT'J, ciuka je npeysera u3 Hickox & Alexander (2018) u npezcrasba agamnrammjy
ciuke n3 Harrison (2014).

14T3B. 3Be3MOpOIHE TaTAKCH]je, eHr. starburst galaxy.
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1.7. TAJIAKCUJA JIOMAHKUH

VY cBum Kiracama 6J1azapa, Ha 1esioM EM criekTpy, joMuHaHTaH MEXaH3aM €MUCH]je je CUH-
XPOTPOHCKA eMICHja, JOK je y ereprujama X u y-3paka naBep3no Kommronoso pacejambe (Ulrich
et al., 1997; Bottcher, 2007). Ha ocHoBy (dbpekBeHIje MAKCHMyMa CHHXPOTPOHCKOD 3paderha,
Upeak OJTa3apm MOTY n1a ce nojese y Tpu nojkiace. Ca BPeKBEHIHJOM Vpeq < 10** Hz cy 6a-
3apu HUCKE (PPEKBEHIMje CUHXPOTPOHCKOr MakcumyMa (enr. Low synchrotron peak - LSP), ca
10" < Vpeak < 10 Hz cpemmbe dbpekBeHIuje cCHEXPOTPOHCKOr MakcuMmyMa (eHr. Intermediate
synchrotron peak - ISP) u ca Vpeqr, > 10 Hz Bucoke dbpexBsenImje CHHEXPOTPOHCKOT MAKCHMYMa
(enr. High synchrotron peak - HSP) (Abdo et al., 2010a).

1.7 Tanakcuja momahuH

AT'J ce namaze y rajakcuju Koja ce HasuBa rajakcuja gomahun (enr. host galaxy). V¥V ciy-
qajy KaJia ce Al'J Ha/tasm Ha BEJIUKO] y/Ia/beHOCTH, TEIIKO je MPOCTOPHO PA3/IBOJUTH TAJIAKCH]Y
nomahuna u JlerekroBaTu el cjaj. Takobhe, wecto je cjaj camor AI'J namexo Behm on ymy-
Tpalber jeja rajakcuje joMahHa U OHEKa | 3aCeHN Yak U eroB uarerpucann cjaj (Krolik,
1999). Behuna AT'J ce Haia3um y JyMHHO3HHM TrajakCHjaMa PaHOD THIIA Ca JIMCKOBHMA IIPeMa
Ho et al. (1997). Jaka Be3a usmel)y maca cynep MacCHBHUX IIPHUX PyTa U [MEHTPAJIHUX PErUOHA
rajlakCcija y KojuMa ce Hajla3e yKa3dyje Ha 3ajeqHudku Mexanmsam pacta (Bujgern Wild et al.
(2010) u pedpepentie koje nomumy y pajy). llpoyuasarme mopdosioruje rajakcuja jgomahuna
Ha OCHOBY IIOCMaTpaiba ca 3eM/be MOXKe Jia OyJie MpodIeMaTuydHo, jep Ha PEe3yJITaT yTUIy CIO-
mparby (aTMocdepeka TypOysIeHInja U pacejambe, BOJIEHA apa UT/.) U yHYyTPaIlbi GakTopu
(Koju moOTHYY OJI HHCTPpYMEeHTa). Beawdanna TypOy/JIeHTHOr JMKa (eHT. seeing) mpeJcraB/ba ce
mupuHoM Ha nosiopunn Bucure (enr. Full Width at Half Maximum - FWHM) dbyukuuje Tad-
kacror mupema (enr. Point Spread Function - PSF) y siyunnm cekynmama. YTuiaj Koju BeJin-
qnHa TYypOYJIEHTHOr JINKa NMa Ha oJpehuBame Mopdooruje rajiakcuje NCIUTUBAH je v Salvato
(2002). IlomenyTm yTuIilaju MOTy Ja ce yMarbe IIPHIMEHOM MeToje JekonBouyimje. Ilocroje
PasIMIUTH UTEPATUBHE JIeKOHBOIynoHN ajropurvu: Wiener nekorposynuja (Wiener, 1964),
Richardson-Lucy (Richardson, 1972; Lucy, 1974), MCS (Magain et al., 1998), Kraken (Hope
et al., 2022) u ap. Hakon mexonsoJiyimje je moryhe ogpajuTu JIeKOMIO3UIN]Y, Tj. pa3/iBajarmbe
JIMKa Ha KOMIOHeHTe (rajakcujy gomahinia u jesrpo).

1.8 IIpomena moJoxKaja dporomeHTpAa

KBazapu ca BeJIUKHM OJICTyTHABUMa PAJIHO O] ONTUIKUX TOJI0ZKAja, KOJTUKO TOJ 3aHIM/bUBU
U 3arOHETHH OWJIN ca acTPOPU3MIKE TadKe IJICJIUIITa, TPAKTUIHO CYy OECKOPUCHU KAao 00jeKTH
3a MOBE3UBALE PAJINO U ONTUIKOr KoopauaaTHor cucrema (Makarov et al., 2019; Petrov et al.,
2019). HbuxoBo yk/byunBambe OM yUUHUJIO BUIIE MITETE HENO KOPUCTU HACTOjarbHMA Ja Ce II0-
BeZKY MMOMEHYTH KOOp/nHATHY crcteMu. Petrov et al. (2019) Takobe ymosopasajy Ha Kopuiiherme
THX U3BOpa Kao allCoIyTHE pedepeHIie 3a COICTBeHa KpeTarma, jep (hoToMeTpujcKa Bapujabui-
HOCT PeruoHa MeHTPATHIX EMUCUOHUX JIMHIja MOYKe TPOY3POKOBATH J1a C€ OIITUIKU (DOTOIIEHTAD
romepa.

Canmke ,,taukactux’ Al'J decto omerajy cTpyKType rajakcuje gomMalnHa WM CyCeIHUX
rajlakcuja. Mamu jieo u3Bopa Koju Oum MOIJIH ja Oy/y J1eo peddepeHTHOr CUCTeMa HaJa3| ce y
nasocrpykum cucremuMma (Popovié & Tli¢, 2017), win cy rpasuraruona counsa (Hewitt, 1995).
Bapwujabuinoct koja je tunmana 3a AI'J je jomr jegna KoMmIumkalmja u ca acTpopu3nIKe U Ca
TEXHUYIKE Tadke rieaurnTa. AcrpoMerpujcku goToreHTap ce ojapehyje komOunoBanuMm (iryk-
coMm m3 rajakcuje momahumua u ,,taukacror’ Al'J, koju moxKe j1a Bapupa y cjajy u 6oju. Pesyi-
THpajyhe acTpoMeTpujcKe IPOMEHE Cy CJI0ZKEHEe U HEIPEJIBUINBE U MOT'Y 3aBUCUTH O] IPBEHOT
nomaka u siymuaosHoctu AT'J. Berghea et al. (2021) cy ce 6aBuin mpobeMoM acTpoMeTpHjcKe

11



1.8. IIPOMEHA IIOJIOXKAJA ©®OTOILEHTPA

Bese usMelhy maBa HeOecka koopauHaTHa cuctema, ICRFS3 3acHOBaHOr Ha MOAAIMMA Y PaJIHO-
-JIOMEHY U cucteMa Koju je pesynrar mucuje Gaia y ontuukom gomeny. Ymopehyjyhu panuje
Bepanje katasora ojapehenunx wHa ocnoBy VLBI nocmarpama n Gaia acTpoMeTpujckux KaTaJiora,
yTBpDeHo je jia 3HavajaH jeo pedepeHTHIX 0bjeKaTa nMa BeJTMKA OJICTYIIAmha Y PaIHO—OITHIKOM
nosioxkajy (Makarov et al., 2017; Petrov & Kovalev, 2017). Berghea et al. (2021) cy kopucruin
nojiaTke 3a nojeaune emnoxe Panoramic Survey Telescope and Rapid Response System - Pan-
STARRS 3m uperpare 3a 2863 onruuke jereknuje [CRFES pajauno-uzsopa y ¢rizy JTOMEHHMA.
Bakspyamiu cy jga je [CRFS3 y3opak ca c/I02KeHOM MemaBuHOM pasjmanTtux tunoa Al'J, mrro
ocTaBsba MOTYNHOCT j1a ce (hoTOMETPHjCKe TPOMEHE MTOBEXKY Ca YOIEHUM aCcTPOMETPU]CKUM ITPO-
MeHaMa 11oJ10xKaja. HoBuja ncrpazkuBama yKasyjy Ja 00jeKTH ca MarmbUM OJICTyIamhUMa PaJIo
OJ OLITHYKHUX T10JI07Kaja (300r dera Cy IOTOJHU 3a aCTPOMETPHU]Y) UMajy BEJIMKE IIPOMEHE Cjaja
(Lambert & Secrest, 2024; Secrest, 2022). Osu objekTn cy 6sazapu, HBUXOB PAJHO-MIA3 je
opujenTucan 6Jim3y BU3ype, yciell dera ce noehasa hoToMeTpujcka MPOMEH/BUBOCT 00jeKTa, a
cMarbyje MPOojeKTOBAHO OJICTYHAe U3Mel)y ONTUYKOT M Pajiio I0JI0XKaja.

[Teprypbarniuje y akpernuoHoM JUCKY K0 U IPOMEHE Y CTPYKTYPU TOPYCa yCJIe/l Pa3IHIUTOT
OCBET/bEIba TOPYCa (Kaja je IeHTPATHN U3BOP 3aKJIOEH IIPAITTHOM ) MOTY H3a3BaTH [IOMEParhe
dorornenTpa Koje Moxke ja orkpuje Mucuja Gaia (BUJeTH [eTo MOryaB/be JOKTOPCKE JucepTa-
muje Stalevski (2012) u pedepeniie Koje ce y TOM TIONIAB/BY IOMEILY ). 3paderse y ONTHIKOM JI0-
MEHY TIOTHYE U3 PA3JIUIUTUX PErHOHA, IIPU UeMYy Ce MOJI0XKa] POTONEHTPA YKYITHOT Cjaja MOXKe
IIPOMEHUTHU jep je YCJIOB/bEH IIPOMEHaMa Koje HacTajy y TuM peruonuma. IIpomena diykca
y ONTHYKOM JIOMeHYy Om TpebaJjia Jla yKazKe Ha IIPOMEHY IoJioxKaja (poToleHTpa, a Jjia YaK u
He yKa3yje HyKHO Ha IpoMeHy y cTpykrypu usBopa (Taris et al., 2018). Ha ochoBy anasmse
CHUMaKa HampaB/beHuX TokoM 4.5 rommna ca Canada France Hawar Telescope, netekToBaHa je
Be3a u3Mehy npomena y cjajy y onrudakum G, R u I nomennma u y mnosjoxkajuma kBazapa QSO
39436 (Taris et al., 2011).
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Cauka 1.4: Besa usmely npomena doronenTpa u npomena y cjajy y B u R jnoMeHnMa, ciamka je
npeysera u3 Andrei et al. (2012).

[ToBezanocT mpomena moJioxkaja dororeHTpa u cjaja kazapa QSO 39436 y onTuakoMm J10-
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1.9. U3BOP Y30PKA

MeHy je npejicraBibera Ha ciaunu 1.4 (Andrei et al., 2012). Ha cauMiuva cy pesraTiBHOM METO-
JioM ojipehenn 1os10xKaj u cjaj objekTa y ofHOCY Ha obJmKibY 3Be3.1y. Ha comim 1.4 je 3esieHOM
00joM IIpeJicTaB/beHa IIPOMEHA 0JI0Kaja (POTOIEHTPA, TIJIABOM 00jOM je o3HadeHa pomena y B,
a 1npBeHoM y R jmomeny y TOKy BpeMena. Ha opjmnaTu je MakcuMaJ/iHa BPEIHOCT BEJIMYUHA TIPe-
craBbeHa ca 6pojeM 100, y ojHOCy Ha KOjy cy HOpMEpaHe octaJje Bpeanoctu. IIpomena y cjajy,
npernu3nuje y R joMeHy ojroBapa mpoMeHaMma y MOJIOXKajy (POTOIEHTPa KOjU je MUCTOBPEMEHO
3a0es1eyKeH.

Taxkobe, moJsioxkaj hoToIEeHTpA Ce pa3/IUKYyje Ha PA3IHINTHM TAJaCHUM Iy KUHAMA Y OKBUPY
pajmo-jomena. Ha couru 1.5 cy npukazane VLBI mane y X' jomeny (ropmu pen) u S0
nmomeny (momu pen) 3a Tpu [CRFS m3Bopa koju ra He nedunurnry. Vssopu 0035+413, 0148274
u 0430-+052 (ca JieBa Ha JIeCHO) MUMajy jeJHOCTpaHE MJIA3eBe U KOMILIEKCHY CTPYKTYPY Koja ce
pasyiukyje y nomenyruMm jomernma (de Witt et al., 2022).
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Cmmka 1.5: VLBI mane y X (rope) u S (mose) momeny 3a objexre 00354413, 01484274 n 0430+052
u3 ICRF3 (ca neBa Ha JiecHO), npey3ere u3 paja de Witt et al. (2022).

1.9 U36op y30pka

Y Bourda et al. (2010) mpezncrasiseno je 398 VLBI usBopa (raga Ban mucre /CRF-a) Koju
Cy HOTEHIUjaTHI KaHUIaTh 32 Be3y nomenyTux pedepentrux cucrema (ICRF u Gaia CRF).
On 398 uzBopa, 105 je mocmarpano VLBI metomom. 3a 47 uzsopa je yrBpheno ja cy taukactu
y pajuo-gomeny (Bourda et al., 2011). Osu usBopu cy BaHrajakTudku o0jekTn u 34 m3Bopa cy
yepmrern y IRCF3 (oko 70%). Ox 47 nomenyTux m3sopa: 19 je Tuma FSRQ, 15 BL Lac, 8 Sy,
3 QSO u 2 u3Bopa ca ocobnnama BL Lac n FSRQ. V¥V tabenu 2.1 cy npejcraB/beHn OBU 00jeKTH

15X nomen mpencrasiba omcer eleKTpomMarreTHor crektpa o 8 go 12 GHz (y TajacHmM jgy>KuHaMa TO
upezicraBba pacton 2.4-3.75 cm).

165 nomen mpescTaBiba OICEr eeKTpOMarneTHOr crekTpa of 2 10 4 GHz, a To je eKBUBAJIEHTHO PACIOHY
7.5-15 cm y TaJlacHUM JIy>KUHaMa.
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1.9. U3BOP Y30PKA

ca IERS nasuBoMm, koopauHaTama (20000 U 9.2000.0), [IPBEHUM [IOMAKOM Z, TUIIOM, HO3HATUM
tunom SED 3a 6mazape, mepumoaom mocMmarpama U OpojeM mocMmarpama y Vo um R gomeHnMa.
BpenrocTn 3a 1ipBeHn momak cy IpeyseTe U3 JIpyror u3jamba BEeJTUKOr aCTPOMETPH]CKOT KaTa-
nora kBazapa The second release of the Large Quasar Astrometric Catalog (LQAC-2), Souchay
et al. (2012), npenusnuje BpeHOCTH MOTY Jla ce Hally y jpyrum pedepennama (jerabe BUIETH
y one/bKy 3.1 o mojenmnuaunnmM objekTrmMa). O3Haka * ce ojiHOCH Ha IIPBEHU MMOMAK YUja BPEI-
HocT Huje y Karajgory LQAC-2 seh je npeysera u3 gpyrux pedepeniu (Bujeru ojesbak 3.1 3a
BHIIe JieTasba). 3a objekar 23224396, npBeHn MoMak 3a caja Huje opeljeH.

[TomenyTe objekre cmo mocmarpasu mect roguaa (ox 2013. go 2019. romune) y V u R
nomeny. Ilopen amayimse mpomene cjaja, aHaJIu3Upad CMO U IPOMEHY 00je M CIIEKTPaIHOT
unjekca. [lo3naro je ja cy mpomene KOJIOp U CIIEKTPAJIHOI UHJIEKCA KAPAKTEPUCTUUHE 33
61a3ape, KOjuX nMa HajBuile y HarieM y30pKy (36). IIpoyuaBamem oBuX mpomeHa, pasimdnTe
KOMIIOHEHTE KOje YyTUIy Ha IIPOMeHY cjaja o0jeKkTa Mory outu pasjasojere. Jla 6u mto 6osbe omu-
caJTl TIPUPOJLY NIPOMEHa KOJIOP M CIIEKTPAJIHOT WHCKCa aHaJIU3UpPaId CMO OBE IPOMEHE TOKOM
BpeMeHa M ca IIPpOMeHOM cjaja. MeTojie Koje CMO KOPUCTHIN U PE3YJITaTH CY NPEJICTAB/bEHN Y
HAPEJIHUM IOTJIaB/bUMA. Y HACTABKY OBOT OJI€/bKa, HABEJICHU CY PE3Y/ITATH UCIIUTHBAA CTPYK-
Type y paJio-joMeny u (pOTOMETpUje y ONTUYKOM JIOMEHY OBUX o0jeKkara W3 JIUTEepaType.

Kao mro cmo momenynn y ojiesbKy 1.8, MopdoJiomika CTpyKTypa I0jenHUX oDjeKara je
Jpyraduja Ha pPa3uduTUM TaJacHUM Iy’KuHaMa pajmo-gomena. [loctoju moryhuocT ma y
HEKUM pPa/JIno-JIOMEHIMA, 110je/IMHe KOMIIOHEHTE PaJiIno-MJjia3a Oy/1y cjajHuje oJ1 eHTPAJIHOT Jieia
objekTa. 300r TOra CMO MCTPAXKUBAJIN JIa JIX IOMEHYTH O0jeKTU MMa]jy OIHMCaHy MOPQOJIOIIKY
CTPYKTYpY y JiuTeparypu. 3a cse objekre (ocum 3a 1228-+077), nare cy BpeIHOCTH TO3UIOHOT
yIJjia MJa3a U pacTojarbe OJ] TauKe KOja O3HavYaBa ModveTak MJjasa J10 jearpa y pajay Plavin et al.
(2022). Oge BpeanocTu cy oapebere Ha ocHoBy mama gobujernx VLBI u VLBA meronama Ha
pasInIuTUM pajino-dpekBeHIjaMa. 3a movyeTak Mjasa ogabpaHa je HajcjajHuja Tavdka MJiasa.
[Tosunuonu yrao je JaT y CTeNeHUMa U IIPeJICTaB/ba yrao OJ MPAaBI@ IMPOCTHPama MJja3a JI0
paBiia Ka ceBepy (IpeKo ucToka). Y osesbKy 3.1 ¢MO U3IBOjUIIH TIOJATKE 33 OHE KBa3ape dije
BPE/IHOCTH pacTojara je3rpo—mja3 mpenasze 10 mas. OBa BpegHOCT je jeceTocTpyko Beha o
cranapaHe aesujanuje Gaia Karajora.

HajkBanmurerauju objektn 3a moesmBame pajano [CREFS u ontwakor pedepeHTHOr CH-
crema (6asupanor Ha nomarmma Gaia DR2) cy: 00494003, 01094200, 0446+074, 0838235,
0838-+456, 0850+284, 0952+338, 1032+354, 1242+574, 1312+240, 1518+162, 1556+335,
1603+699, 16124378, 1722+119, 1730+604, 17594756, 1818+551, 20524239, 2316+238 u
23224396 (Makarov et al., 2019). N3abpanu ob6jekTu mMajy Marby Pas/uKy y HOJIOXKAjuMa
y Pajo U ONTUYKOM JIOMEHY; OHM HUCY: IIPOININPEHA raJlaKChja, HUTU JIBOJHU WJIM BUIIECTPYKU
n3Bopu. Kopwurrhenu cy cHUMIIM KOMOMHOBAHU U3 BUINE Pa3IUIUTUX 00ja, JTOOUjEeHH TeJIeCKO-
numa Pan-STARRS u Dark Energy Survey - DES. ObjekTu u3 Haler y30pka KOju ce Ha-
naze y ICRFS3, anmu Hucy m3abpaHu 3a HajKBaJUTETHHje 00jeKTe 3a IOBE3MBAIHE JIBA CHUCTEMA
cy: 0210+515, 06524426, 09504326, 10204292, 1429-+249, 1535+231, 1607+604, 16184530,
17414597, 17534338, 18384575, 21114801 n 2128+333.

[Tpomena cjaja Hekux objekara je mcnurubaHa y pajoBuMa Abrahamyan et al. (2019) u
Berghea et al. (2021). ¥V paay Abrahamyan et al. (2019), 3a o6jexre 0109+200, 0210+515,
06514428, 06524426, 08384456, 08504284, 09074336, 09504326, 1020+292, 1034+574,
12014454, 1212+467, 1242+574, 13124240, 1607+604, 16124378, 1722+119, 2247+381 u
2322+396 npencraBibeHa je mpoMeHa y onTwdkoM B m R nomeny. Jlare cy Hajbo/be mMaruum-
TyJie y KaTaJo3uMa COPTUPAHUM Y JIBE eloxe. JeJaHy emnoxy mpejctaBibajy karamosn: USNO
A2.0 (dunrpu npomycuuiu oncera Bl u R1), USNO B1.0 (B1 u R1) u APM (b u r). dpyry:
USNO B1.0 (B2 u R2) u GSC 2.3.2 (F' u j) karanosu. [Ipomen/busoct 6s1a3apa y jejHOM JI0-
MeHY je omnmucana OpojeBUMa KOjU Cy JIOJIEJbeHH Ha OCHOBY AIICOJIyTHUX U PEJIATUBHUX PA3JIMKa
MarHuTy/Ia u3 jBe emnoxe. ArmcosyTHa pasiunka mMarHuTyia je onpebena ca |My — M| — 3oy,
a penatusHa ca |My — My|/oy, 3a oy = /K3 + k3, tie je My marauTyga objeKTa y jeJHOj
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1.9. U3BOP Y30PKA

enoxu, My y apyroj eroxu, a ki u ko rperike marauryma My u M. Pesynaratu 3a cBaku o0jekaT
HaJiaze ce y o/1esbKy 3.1.

Onrraka npomensbuBocT [CRES objekata TokoMm paznnantux ernoxa Pan-STARRS 37 mpe-
Tpare Heba y mer jomena (g, r, i, z U y) OpejicTaBbeHa je y pajy Berghea et al. (2021). 3a
objexTe 00494003, 01094200, 0446-+074, 0838235, 0838-+456, 0850-+284, 0950+326, 09524338,
1032+4-354, 12424574, 13124240, 14294249, 15184162, 15564335, 16034699, 16124378,
16184530, 17224119, 17304604, 17414597, 17594756, 18184551, 20524239, 21114801,
2128-+333, 23164238 u 23224396, nmare cy: cpe/itbe MAarHUTY/le TIOCMATpama, CPEIhe MarHu-
TyJle U aMILTATY/Ie IpoMeHe cjaja HakoH yckiaahenoctu ca FPCAY (13B. jo6ujene BpejiHocTH)
U pa3juKe MOCMaTpPAaHUX U JIOOMjeHUX BPETHOCTH. 3a CKOPO CBe 0DjeKTe, CpeJlibeé BPETHOCTH
U3 1ocMaTparma U JIOOUjeHnX MarHuTyja cy npubsrmkao ucre. /lobujene amiuTyjie npomeHe
cjaja camdHe Cy TPOCTPYKO] BPETHOCTH PA3JINKa IIOCMATPAHUX 1 J00MjeHNX MarHuTy/(a (BUIeTH
ozespak 3.1 3a jerasbe 3a HojeMHATHE 0OjEKTE).

Ha monpeunnm npoduanva VLBI mana (ayx mnasza) nojeauanx TeV ussopa npumeheno je
noseharbe cjaja Ha PacTojakby 0J] HEKOJMKO mas o1 IeHTpaJHoOr peruoHa (enr. limb brightening),
Bugietn paJi Piner & Edwards (2014) u pedepente y memy. 360r Tora cMo U37BOjuIn 00jeKTe
ca eKCTPEMHOM U jJaKOM CHHXPOTPOHCKOM €MHUCHjOM, Kao U objekTe ca eHeprujom Behom oj 10
GeV. Objextn 02104515, 0652+426, 09074336, 1034+574, 17224119, 1811+317 u 22474381
cy yspiirenun y Tpehu karasor 6/1azapa ca eKCTPEMHOM M jJaAKOM CHUHXPOTPOHCKOM €MHCHjOM
(8HSP catalog of extreme and high-synchrotron peaked blazars Chang et al. (2019)).

O6jextn 0907+336, 1034+574, 12424574, 1312+240, 1722+119, 1741+597 u 18114317 ce
Hasiaze y minimum spanning tree - MST xkatajory u3Bopa y JOMEHY y-3pakKa KOju Cy KaH/Iu-
natu 3a m3sope 10 GeV. Hamaze ce Ha ramakTudkoj mupnad usHas 20°, mog nMeHnMa, (pegoMm):
9Y-MST J0910+3328, 9Y-MST J1037+45711, 9Y-MST J1244+5709, 9Y-MST J1314+2350, 9Y-
MST J1725+1152, 9Y-MST J1742+5946 u 9Y-MST J1813-+3144. ITlomamu cakymparm 9 ro-
JuHa y jgoMenHy v-3paka Fermi Large Area Telescope — Fermi-LAT cBeMupckor Tejeckora cy
npejcrasbern y Campana et al. (2018).

[Ipemmmunapuu pesynratu goromerpuje 3a odjekar 17224119 cy mpejicraB/beHu y pajry
Damljanovic et al. (2017). Iloganu, koju cy oBe IpeaCTaB/beHN, & KOjU TOKPHUBA]y MEePHOJ O/
2013. mo 2015. rogune 6uIM Cy J1e0 ToJlaTaka KOjU Cy KOPHUIINEeHN 3a aHAJIN3Y MPOMEH/bUBOCTH
U3BOPA, & Pe3yJITaTh aHamu3e Cy MpeJcTaB/benn y pasry Taris et al. (2018). 3a uzsope 1535+231,
1556-+335, 1607-+604, 1722+119 u 1741+597 kopunrthenu cy momxaru o 2016. 1o 2019. roaune
3a TeCTHparbe YIOPHUITHIX 3Be3ja 3a pesnatusHy doromerpujy koj Jovanovic et al. (2018) u
3a JI00Mjarme HUXOBUX JIYTOPOYHUX IEPHOJIa IIPOMEHe cjaja KOpucTehu MeTo y HajMambuxX KBa-
napara (MHK), Bunern pax Jovanovié (2019). Ananmsa mepnommdHocTH 3a oBe Oiazape (Ha
kpallM U JIy?KUM BPEMEHCKHUM CKaJjlaMa) TpejicTaBibena je y Jovanovié & Damljanovié (2020),
Kao 1 ImpoMeH/buBocT 60je y Jovanovié et al. (2020). 3a ucre uzBope KopuiheHu cy oA O/
2013. o 2019. roaune 3a gobujame 1Meprojia KPATKOPOUHUX M JYTOPOYHUX Bapujaluja KOpu-
crehn MHK wnreparusHo, mro je npukasano y paiy Damljanovié et al. (2020). Vcru mogamnm
cy KopuritheHl 3a TecTUparbe KOHTPOJHIX 3Be3/1a 3a pejatusHy doromerpujy (Jovanovic et al.,

2021, 2023a).

"FPCA Functional principal component analysis GbyHKIMOHAIHA aHAIN3A [VIABHAX KOMIIOHEHTIL.
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Tabena 1.1: O6jexTn.

IERS uasuB «.j2000.0(°) 972000.0(°) z ATJ SED Ilepuon nmocmarpama Bp. mocMmarpama
THI THUI o 0 V, R
0049+-003 13.02321 0.59393 0.400 FSRQ 06.09.2013. 08.08.2019 30 40
0109+-200 18.04246  20.33936 0.746 Syl ISP 07.09.2013. 08.08.2019. 36 47
0210+515 33.57472  51.74776 0.049 BL Lac HSP 07.09.2013. 08.08.2019. 39 49
0446+-074 72.33821 7.48631 1.462 BL Lac/FSRQ 06.09.2013. 12.11.2018. 28 36
0651+428 103.68136  42.79965 0.126 BL Lac HSP 08.09.2013. 09.03.2019. 28 33
0652+426  104.04443 42.61743 0.059 BL Lac HSP 29.08.2019. 01.09.2019. 22
0741+294  116.21402 29.33501 1.180 FSRQ ISP 09.10.2013. 09.03.2019. 30 32
0838+235 130.47524 23.33187 1.188 FSRQ 07.02.2014. 09.03.2019. 20 29
0838+456  130.56399  45.42894 1.408 FSRQ HSP 07.02.2014. 06.04.2019. 40 43
0850+284  133.32428 28.23056 0.920 FSRQ LSP 07.02.2014. 05.10.2018. 13 27
0854+334  134.36229 33.22143 2.338 FSRQ 01.03.2014. 27.01.2018. 35 36
0907+336  137.65431 33.49010 2.350 BL Lac HSP 14.04.2014. 06.04.2019. 39 42
0950+326  148.36648 32.43099 1.575 FSRQ LSP 01.03.2014. 06.04.2019. 39 40
0952+338  148.90810 33.58443 2.506 BL Lac 01.04.2014. 06.04.2019. 45 43
1020+292  155.85019  28.94749 2.842 FSRQ LSP 05.12.2016. 14.11.2018. 66
1032+354  158.79579  35.17213 1.960 QSO 02.04.2014. 06.04.2019. 38 43
1034+574  159.43459 57.19879 1.096 BL Lac HSP 09.07.2013. 07.04.2019. 47 47
1145+321  177.07868  31.90281 0.550 FSRQ HSP 05.03.2014. 07.04.2019. 53 54
1201+454  180.89749 45.18043 1.075 FSRQ ISP 06.03.2014. 31.03.2019. 39 47
1212+467  183.79145 46.45420 2.292 FSRQ LSP 09.07.2013. 31.03.2019. 50 50
12284077  187.83565 7.43130 2.386 QSO 05.03.2014. 31.03.2019. 30 36
12424574  191.29168 57.16510 0.998 BL Lac ISP 02.04.2014. 06.08.2019. 49 57
13124240  198.68252 23.80744 2.055* BL Lac HSP 01.03.2014. 11.07.2019. 31 31
1345+735  206.53532  73.34814 0.290 Syl 24.05.2014. 06.08.2019. 43 48
14294249  217.85787  24.70575 0.407 Syl 02.04.2014. 06.08.2019. 40 44
1518+162  230.15443  16.02407 1.470 QSO 28.05.2014. 06.08.2019. 42 44
15354231  234.31041 23.01126 0.462 BL Lac/FSRQ 04.04.2014. 06.08.2019. 43 44
1556+335  239.72992  33.38850 1.661 FSRQ LSP 04.04.2014. 06.08.2019. 41 50
1603+699  240.82758  69.76595 1.185 FSRQ 08.07.2013. 11.06.2019. 40 47
1607+604  242.08560 60.30783 0.178 BL Lac 08.07.2013. 06.08.2019. 42 48
1612+378  243.69567 37.76869 1.530 FSRQ ISP 09.07.2013. 06.08.2019. 37 42
16184530  244.92663 52.93706 2.347 FSRQ ISP 09.07.2013. 06.08.2019. 35 40
17224119  261.26810 11.87096 0.340* BL Lac HSP 09.07.2013. 08.08.2019. 43 47
1730+604  262.71967 60.42133 0.730 FSRQ 10.07.2013. 08.08.2019. 44 53
17414597  265.63332  59.75189 0.415* BL Lac HSP 09.07.2013. 07.08.2019. 55 62
1753+338  268.79686 33.84994 0.242 Syl 01.07.2014. 07.08.2019. 14 44
1759+756  269.44316  75.65450 3.050 FSRQ 10.07.2013. 07.08.2019. 51 59
1810+522  272.98783  52.24076 1.210 Sy 11.07.2013. 08.08.2019. 33 47
18114317  273.39668  31.73823 0.117 BL Lac HSP 11.07.2013. 06.08.2019. 42 48
1818+551  274.79202 55.18571 1.670 Sy 07.09.2013. 08.08.2019. 41 53
18384575  279.74401 57.59425 0.164 BL Lac HSP 07.09.2013. 08.08.2019. 30 39
20524239  313.62306 24.12602 1.377 FSRQ 03.08.2016. 07.08.2019. 6 16
21114801  317.32984 80.35312 0.524 Syl.5 02.07.2013. 07.08.2019. 23 33
2128+333  322.62375 33.54695 1.473 FSRQ 03.08.2016. 07.08.2019. 27
2247+381  342.52395 38.41033 0.119 BL Lac HSP 08.09.2013. 07.08.2019. 40 54
2316+238  349.64152 24.07770 1.054 Syl 08.09.2013. 07.08.2019. 16 37
2322+396  351.32445 39.96014 - BL Lac ISP 03.07.2013. 07.08.2019. 15 32
Hamomena: * nomannm ce ne nanaze y xarajgory LQAC-2 Beh cy npeysern uz apyrux pedepenin,

BHUJIETH OJICTb

aK 3.1.
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IlortaB/pe 2

Ilonamu, obpajia mmojgaraka 1 aHaJMI3a

2.1 Ilomamu m obpana momaraka

Anasmmsupasu cMo poMene cjaja y ontudkuM V' u R gomenuma Al'J koju cy mpejioxKeHu
3a Be3y u3Mely HebOeckux koopamHaraHux cucrema ICRF u Gaia CRF. 3a anajmusy mpoMeHe
cjaja M UCTPaKUBaha KBA3UIIEPUOIUIHUX ITPOMEHA KOPUCTUJIU CMO TOJATKE KOjU YMHE CKYII
CHUMAKAa: OPUTHHAJHUX [MOCMaTparba KaHIuIaTa TeJIeCKOIMMa KOju ce Haja3e Ha ACTPOHOM-
ckoj cranunmyu Bupojesuna - ACB! (y mepuomy ox 2016. mo 2019. rogmue), mocMaTpamba Jp
lopana Jlampanosuha tesieckonuma ACB, Hanmonasae actponomceke oricepBaropuje Poxken u
ActponomMcke orcepBaTopuje Benorpagunk y Byrapckoj, Kao u TeJIeCKOIIOM OlicepBaTopuje 3a
acrpodusuxy Jleonong @urn (LFOA) y Beuay y Ayrpuju (2013-2015. r.) u nocmarpama JIp
Opancoa Tapuca pobormsosarmm Teseckormom Joan Oré Telescope - TJO, koju ce Hamazm Ha
Momntrcek acrponomckoj oncepsaropuju y Hlnanuju (2014-2015. r.). Tlocmarpadku mepuos je
nerrro Behn ox 6 roguna, o jyaa 2013. roaune g0 aprycra 2019. roaune.

Hajsehu 6poj mocmarpama je obasiber Temeckonuma ACB u TJO. Teneckonn va ACB ce
Hajase y oysmsunu [Ipokyrmba Ha reorpadcekoj gayxunn A = 21°5F u mumpuau ¢ = 43°1N,
HA/IMOPCKa BHUCHHA h TeJlecKolla ce MaJio pas3iukyje. Tesjeckonm ca mpedHUKOM oriefata D =
60 cm (ACB 60 cm) je ma 1140 m, a reseckorn ca D = 1.4 m (ACB 1.4 m) je na 1150 m
nagMopeke BucuHe. Tesmeckon ACB 60 cm je mymren y pajg 2011. rogune u ox 2013. je 3a-
nodeTo Ipaliere IpoMeHe cjaja HaBegeHHX objekara. To je Kacerpemos? TesecKol eKBaTOpH-
jasHe MOHTaXKe YKUKHE Jla/bhuHe OKO 6 m, ca mapaboJIMYHUM TPUMAPHUM M XUTIEPOOTUIHUM
cekyHapauM oriegasiom D = 20 cm. Hakon nocrasbara Teseckona ACB 1.4 m (najseher
y Cpbuju) y jyny 2016. rogute ynopejao BPIIMMO MOCMaTparba Ha 00a Tesieckona. Hosu Teste-
ckon je Puun—Kperujen® (enr. Ritchey—Chrétien) ca Hacmur—Kacerpen? xmxom, azumyTcke
MOHTazKe ca >KMKHOM JIaJbUHOM 01 OKO 11.4 m. V nepuomy ox mapta 2014. mo maja 2015. ro-
JiiHe, ocMaTpame objekara je Bprnero u tejieckornom TJO, majsehum y Karanonuju ca D =
80 cm (A = 0°7TE, ¢ =42°1N u h = 1570 m). To je Puun—Kperujen reseckor, ekBaTopujasne
MOHTaKe Ca KIKHOM JIAJLIHOM 0J1 OKO 7.7 m. Takobe, mocmarparma cy BpIleHA U TeJIeCKOINMA:

— LFOA, ca npeunukom oryiesnana o 1.5 m, Puan—Kpernjen ca KImKHOM Ja/bHHOM OJ1 OKO
125 m (A =15°9F, ¢ = 48°1N u h = 880 m);

— Besorpajunk 60 cm, Kacerpen ca »KiKHOM Jga/buHOM 07 OKO 7.5 m (A = 22°7TE, ¢ =
43°6N u h = 650 m);

LACB je acTpoHOMCKa cTaHHIa KOjy je ocHoBasa AcCTpPOHOMCKa orcepsaropuja y Beorpagy.

2Haspan je o dpanyckom csemrennky Laurent Cassegrain (1629-1693), koju ra je nzymeo.

3Tlocebna BpcTa KacerpeHoBOTr TeslecKoma ca IPUMAPHAM U CeKYHIAPHIM XUIIEPOOIITTHAM OLJIEIAIOM.

4Haspan je mo mkoTckoM msymuTesby James Hall Nasmyth (1808-1890), koju je ymampemmo Kacerpemos
TEJIECKOI.
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Ciuka 2.1: @ororpaduje reneckona. [opmwu pej (ca seBa na gecuo): ACB 1.4 m, ACB 60 cm™*, TJO 80
cm™* LFOA 1.5 m™**. Jlowu pex: Poxen 2 m*, 60 cm™, 50/70 cm™ u Besorparauk 60 cm™®. Ayropu
dororpaduja: ACB 1.4 m Mumana Josanosuh, LFOA npod. Franz Kerschbaum, Poken reneckorna gp
. Kones u I1. Mapkumku u Benorpagunk I1. Mapkumku. * Camke cy npeysere ca 3BaHIIHIX CajTOBA
** npeysera n3z 6uirena Karenpe 3a Gpusnuky u HyKJI€paHO HHKEHHEPCTBO

¥ mpeysera ca Wikipedia crpanune oncepsaropuje.

[IOMEHYTUX OIICEPBATOPH]A,
ITonurexuuyukor Yuusepaurera y Karanonuju,

— Poxen 2 m je Puun—Kperujen—Kyue (enr. Ritchey—Chrétien—Coudé) resiekcon ca »xu-
JKHOM JIaJbUHOM OJ OKO 15.7 m, 3ajemno ca Kacerpen rteneckomnom mnpednnka 60 cm u
JKIDKHE JIaJ/bUHE OJ1 OKO 7.5 m Hauiazu ce Ha A = 24°7TE, ¢ = 41°7TN u h = 1730 m, jnok
je Imur xamepa 50/70 cm resreckon Ha 30 m Behoj HAMOPCKO] BUCHHH.

Cike TeJreckona y NaBUJbOHUMA CY IIpeJicTaB/bene Ha ciunu 2.1, J10K cy y Tabesn 2.1 mpe/i-
cTaBJbeHE ILUXOBE KapakTepucruke: npedruk orienaia D, CCD kamepe (pesosyruja kamepa
U BeJIMYMHA TUKCEJIA), IOKPUBEHOCT Heba MUKCeJINMa U BeJIMYNHA BUJIHOT TI0JbA.

Tabemna 2.1: Teseckonu u Kamepe.

Teneckon, D CCD kamepa CCD pezostyniuja BeJUYUHA [IUKCEJa IIOKPUBEHOCT HeDa BHJIHO II0JbE
(um) (arcsec pix 1) (arcmin)

ACB, 60 cm Apogee Alta U42 2048 x 2048 13.5 x 13.5 0.466 15.8 x 15.8
SBIG ST10 XME 2184 x 1472 6.8 X 6.8 0.230 8.4 x 5.7

Apogee Alta E4A7 1024 x 1024 13.0 x 13.0 0.450 7.6 X 7.6

ACB, 1.4 m Apogee Alta U42 2048 x 2048 13.5 x 13.5 0.243 8.3x8.3
Andor iKon-L 2048 x 2048 13.5 x 13.5 0.244 8.3x8.3

TJO, 80 cm FLI PL4240-1-B 2048 x 2048 13.5 x 13.5 0.364 12.3 x 12.3
Andor iKon-L 2048 x 2048 13.5 x 13.5 0.361 12.3 x 12.3

Poxen, 2 m Andor iKon-L 2048 x 2048 13.5 x 13.5 0.176 6.0 x 6.0
VersArray 1300B 1340 x 1300 20.0 x 20.0 0.261 5.6 % 5.6

Poxken, 60 cm FLI PL09000 3056 x 3056 12.0 x 12.0 0.330 16.8 x 16.8
Poxen, 50/70 cm FLI PL16803 4096 x 4096 9.0 x 9.0 1.080 73.7 x 73.7
Benorpayank, 60 cm FLI PL0O9000 3056 x 3056 12.0 x 12.0 0.335 16.8 x 16.8
LFOA, 1.5 m SBIG ST10 XME 2184 x 1472 6.8 X 6.8 0.150 5.6 x 3.8

Tokom HeKOJIMKO HOMH (3a 6OJBU OJIHOC IIyMa U CUTHAJIA) CHUMIIM CY HAIPAB/bEHU KOMOMHO-
BambEM JIBa MHKceIa y jenad (eHr. binning 2x2). V TOKy HoC/e/Ihe TPU HeJe/be TOCMAaTPadIKor
nepuojia, Ha temeckorry ACB 1.4 m je mocraB/beH pepyKTOp KIKHe JasbuHe. HoBa KiukHa
JasbuHa je 7132 mm.
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2.1.1 CCD gaerekTopn

3a canmarbe objekara Kopuctuin cMo Charge-Coupled Device - CCD kamepy, Koja je 1o-
craBibeHa y Kimky rejeckorna. Cpaka CCD kamepa ce cacroju o1 JBOAMMEH3UOHAJIHOT HU3a
doronckux gerexropa (mmkcesna). PoTOHH KOjU J10J1a3e U3 U3BOPA YIAPajy Y CHJIHIN]YMCKI
YU yHyTap nukceaa. dum te ¢gporoHe Jjtako arncopdyje. CBaku IHUKCENI je ONPEeMJbEH TaKBOM
CTPYKTYPOM Koja oMoryhaBa dyBatbe eJIeKTPOHA JIOK Ce CHUMAatbe He 3aBpiin. Kaja ce cHuMambe
3aBpin, nounte ountapame CCD-a. Hammon cakyIybeH yHyTap CBaKOr IMUKCEIa Ce MEPH U IIpe-
TBapa y M3JIa3HU JIUTUTAJIHE OPOj KOJU Ce HA3MBa aHAJOIHO-JIUTUTAHA jejuHnla (eHr. analog-
-to-digital units - ADU) u uyBa y memopuju pauynapa. [llym npuinkom ounrtaBama mojaraka
(enr. read out noise) u ocer/buBocT® (€HI. gain) ce pasimKyje oj KaMepe JIo Kamepe. Pacrion
IIyMa MMOMEeHYTHX Kamepa je of 2 1o 37.2 (e~ rms), a ocembuoctu of 1 1o 2.56 (e~ /ADU).

2.1.2 Puarpn

[Ipeanoct kopwuithema dbuirpa TPUIKKOM (HOTOMETPHUJCKUX TOCMATPAIA je PEeCTPUKIIN]a
TaJJaCHUX JIy>KMHA CBETJIOCTH A Koja he OuTm JjierekToBaHa. l[locToju HEKOJMKO cTaHIapIHUX
doromerpujcknx cucrema. OHE ce MOTY TOIEJUTH TIPeMa IMUPUHA CIHeKTPAJTHUX orcera A\
Ha IIUPOKOIOjacHe, cpejmenojacie u yckomnojacHe (AX > 30 nm, 10 nm< AN < 30 nm u
AN < 10 nm; tae ce A\ Mepu Kao NIMPUHA Ha HOJOBUHE MakcuMasHe Mohu duirpa). Jenan
oJ1 HajcTapujux u Hajuernthe kopuitheH cranaapanu ¢poromerpujcku cucrem je Johnson-Cousins
UBV RI, a jeian oj] HaJIIO3HATUJUX ACTPOHOMCKUX ITpOjeKaTa KOju ce DaBU IPETParKUBABEM U
kaprorpaducamem zHeba o1 2000. rogune CioyHos aurutasnu nperies aeba (enr. Sloan Digital
Sky Survey - SSDS) kopucru dunrpe u'¢'r'i'z, sunern (Fukugita et al., 1996). SSDS Data
Release 14 ykipyuyje nogarke 1o jynaa 2016. rogune u odyxsara BuUIlle 0J1 jejHe Tpehune iesre
nebecke cdepe (Abolfathi et al., 2018). Pan-STARRSI je nperpara eba y onrTuakoM u GJIMCKOM
uH(pAIPBEHOM JIOMEHY U [MOKPHBa 11610 HebOO ceBepHO o/l JekjmHarmje -30° o 9uHu oko 3/4
Heba. 3a pasnmky oj mux, Tycho-2 dhoTomerpujckn KaTagor caapKu mojgaTke 3a cjaj oko 2.5
MIJINOHA HajcjajHUjuX objekara pacnopeheHmx Ha mesoMm HeDy, aam camo 3a B u V' jomene.
36or Tora je auzajuupan npojekar APASS® kojum 6u ce nosesamu noganu Tycho-2 karasora
U Mame IIPOCTOPHO KOMILIeTHHX Karajora kKao mro cy SSDS u Pan-STARRS1. APASS Data
Release 9 cajip:ku mojiaTke MPUKYIJbEHE TEJIECKOIMMa KOjU ce Hajiase Ha JBe JoKanuje (jeHa je
Ha CEBEPHOJ, a JIpyra Ha jyKHOj xemucdepn). OuiTpu Koju cy KOpUITNEHN IIPUITNKOM CHIMAEha,
cy Johnson B and V' u Sloan ¢4, 74, i’y (Abolfathi et al., 2018). Pan-STARRS1 dboromerpujcku
cucreM gp1, T'p1, ip1, 2p1, Yp1 U Wpp je npeacrasiben y pajy (Tonry et al., 2012).

EdekruBna Tanacua pyxuaa A u npomycun orcer A\ 3a Johnson-Cousins U BV RI u SDSS
dboromerpujcke cucreme Jatu cy y tabean 2.2 kKoja je upeysera u3 (Bessell, 2005). Houxos
IMeMaTCKN TIPUKAa3 je JaT Ha cauiy 2.2, Koju je Takohe mpeyser u3 HaBejeHor paja. Cucrem
dunrpa Pan-STARRS1 uma jocta 3ajeiandakor ca puaTpuMa Koju ¢y Kopuithenn Tokom SSDS
nperpare. [Tlemarcku npuka3 cucrema je Ha cauiu 2.3 (Tonry et al., 2012).

2.1.3 Oobpaga nmomaraka

doromerpujcKa oCMaTparba Cy BpIleHa KOPUITNEHeM MPeJICTaB/beHNX TeJIeCKOoIa, KaMepa
u mmupokomnojacuux puirrpa V' u R. TokoMm cBake mocmarpadke HOhM CHUMaHa Cy IO J[Ba WJIH
BuIille cHuMaka y oba dguirpa. Cuaumim cy obpahenn jep komOuHaImja arMocdepe, Tejieckora,
nerektopa u CCD ejlekTpoHnKe mMa TEHICHIU]Y Jla KOHTAMUHUPA U JIETPAJINPa HUXOB KBa-

5QceT/pUBOCT KaMepe ce oapehyje KOMIMIHHOM HaeIeKTPUCAha KOje Ce CAKYIIH IO jeMHUIY IPIMIbEHE CBe-
TJIOCHE eHepTHje.

6APASS je cxpahienuna American Association of Variable Star Observers Photometric All Sky Survey;
American Association of Variable Star Observers - AAVSO.

19



2.1. ITOJAIIM M OBPAJIA IIOJJATAKA

1.00

Johnson-
Cousins

0.80

0.60

0.40

0.20

IIIIIIIIIIIIIIIIII
pealoaalooalonnlons

0.00 -
1.00

0.80

0.60

0.40

0.20

i leaslasalon

0.00
3000 4000 5000 6000 7000 8000 9000 10000

Wavelength (A)

Chuka 2.2: [llemarcku npukas mupokoojacHnx (oromerpujckux cucrema Johnson-Cousins UBV RI
u SDSS u/¢'r'i’ 2.
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Ciuka 2.3: Illemarcku npukas Pan-STARRS doromerpujckor cucrema gpy (JuHuja mujan 6oje), rpi
(upBena Jmnuja), ipy (Hapanpacra), zpi (wiasa), yp; (IpHA) M wpy (3e7eHA), CIUKa Opey3eTa u3
Tonry et al. (2012).

qaurer. Kako 6ucmo cMamuin yTuiaj arMocdepe moCMaTpa i ¢MO 00jeKTe Ha XOPU30HTCKUM
sucuHaMa BehinM ox 30°. 3a obpaly cHuMaka (pelyKimjy HojaTaxa) KopucTuiu cmo IRAF?
ckpuntan jesuk (ascl:9911.002) (Tody, 1986, 1993). [la 6u edexktn kamepe morau ja Gymay
YKJIOFb€HU TTOTPEOHO je CHUMHUTHU U T3B. KaJumOpaluone cHuMke. To cy:

— cHuMaK ca () CeKyH/ 1 eKCIOo3uInje 1 6e3 OCBETIberba IIPEJICTaB/ba OCHOBHU IIyM (eng. bias),

"Image Reduction and Analysis Facility - IRAF je codTBepcKr cuCTeM HaMEHCH 32 PeAyKINjy U aHAJIH3Y
ACTPOHOMCKUX II0J[aTaKa, Koju auctpubyupa Hanunonasna oncepsaropuja onruduke acrponomuje (enr. National
Optical Astronomy Observatory).
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Tabena 2.2: Edekruna Tajacua jyxkuua u mnpoiycuu orcer duiarpa 3a Johnson-Cousins UBV RI u
SDSS u/g'r'i 2.

UBVRI SDSS
dbwmwrrap  A(pum) AX(pum) durrap  A(um)  AX(um)
U 0.36 0.06 u 0.36 0.06
B 0.44 0.09 g 0.46 0.13
V 0.55 0.09 ! 0.61 0.12
R 0.64 0.16 i 0.74 0.12
1 0.8 0.15 Z 0.89 0.11

— CHUMaK HAIPAB/bECH Ca EKCIIO3UIMjOM Kao IITO je ypaljen cumpoB cHuMak oGjeKTa HJIH
ayKoM (6€3 OCBeTIbeIba), CAJPKI TEPMATHU IIIYM KOJU C€ CTBapa HPHJIMKOM CHHMAMA
(eng. dark) u

— CHUMaK PABHOMEDHO OCBET/beHOr Heba (y HallleM CJIydajy Cy HalPaB/bEHU 3a BpeMe Cy-
Mpaka) Kako 0u ce 3abesie’KuIo HeyjeJHaUIeHO OCBET/heHe caMor jerekropa (eng. flat-

field).

Kaubparumonu cHUMITN Cy CHUMJ/bEHH Ha ITOYeTKY U Ha KPajy MoCMaTpadKe Bedepr, YKOJINKO
Cy YCJIOBH TO JI03BOJbaBaJi. Kako Ou ce TepMaJsiHi IIyM YKJIOHHO dark CHUMIIA CY y3€TH OJ1 110
5 muHyTa (jep cy 0OjeKTH CHUMAHU Ca €KCIIO3UIMjOM Off 5 MUHYTA, MJIK MAbOM), & Kako Ou ce
ykJouno u u3 flat-field canmaka, y3eru cy u oi 1o 5 cekyuu (Kojmka je u excrosunumja flat
canmaka). Qopmupanu cy 1o jenan riaBau (eng. Master) caumax 3a bias, darkss (dark om 5
cekyHmn), darks,, (dark ox 5 munyra) u flat-field 3a cBaku durrap.

Master bias je nobujen ycpemmasameM bias cnuMaxa. O meaujana® darks, u darks, cun-
Maka o Kojux je omyzer Master bias dopmupanu cy Master darkss u Master darks,,. Omn
flat-field cammaka je dopmupan Master flat cnumax, MeaujanoM® cBUX CHEMaKa 3a ojipeheHn
dunrap n oxysumamem Master bias u Master darkss,. CupoBu cHuMI objekaTa cy obpa-
heru penyximjom (ca Master bias, Master dark w Master flat) (Berry & Burnell, 2005), ocum
cHUMaka Hanpas/benux VersArray 13008 kamepom (koja je oxsalena o -110°C u He 3axreBa
Kopek1ujy 3a Tepmasian mryM). O canMaka objekara ojyseru cy Master bias u Master darks,,
U CBaKH CHUMaK je mojeber ca nopmupanum'® Master flat cHuMKOM.

[Tomohy Master darks,, m Master flat cuuvaka, HallpaB/beHa je Malla JIONINX ITHKCeA,
KOja CaJIpKU IHCKesle KOju HUCY OCeT/bHBM Ha (DOTOHE Ha MCTU HAYMH Kao BehmHa MUKCceJa
Ha CCD uumy. Marma nukcena koju nmajy umu 6poj ADUa oy Behune mukcesa HanpaB/beHa
je momohy Master dark cummka. Manupanu cy cBU NHUKCEIU KOju UMajy Behy BPEIHOCT O/
30 dark + Mdark, TIE jJ€ Mygrk CPEEHbA BPEIHOCT CBUX IHUKCETIA, & O4qp CTAHIAP/IHA JIEBUjAI]a
BpennocTn nukcena y ADUnva. Kako 6u ce ManupaJin muKcen KOju MMajy Mamby BPEIHOCT O
Behnne kopumhenn cy Master flat canmim. Manupasu cy MIKCeIN KOJU UMajy Maby BPEIHOCT
O Mygi flat — D0 diflat, TAE J€ Mg flar CPEATbA BPEIHOCT, & 0gfq¢ CTAHIAP/IHA JeBUjallja BPEIHOCTI
nukcena cuuMka diflat'’ y ADUnma. Kaxo cy ekcrosunuje cHuMaka objekaTa Guie o IO
HEKOJINKO MUHYTa (& HajBUINE b MHUHYyTa), ca CHEMaKa Cy YKJIOIEHH M KOCMUYKH 3pali. 3a
1BUXOBY Kopekiujy je kopumthen nporpam LaCosmic!? (van Dokkum, 2001).

8Meujana dark cHEMaKa je HaIIpaBJbeHa, jep IHOCTOji MOryNHOCT 1a Ha CHUMIMMA, OyIy B KOCMIYKH 3PAIld.

9CHuMIM Cy HAIPAB/HEHHU IPe ACTPOHOMCKOT CyMpaKa, aJi IHocToju Moryhuoct 1a 6y1y CHEMILEHN TPAroBu
HEKUX 3Be3/1a, Ja OM ce OHM M3ryOn/Ii KOHAYHY CHUMAK HUje HAIPAB/HEH YCPEIhaBarbeM OCTAJINX.

1032 mopmupame ce mpeysnMa cpe/iba BPeIHOCT CHUMKA U3 3aIv1aB/ha CHUMKA, YKOJIIKO TaKBa BPEIHOCT HUje
3abejIe2KeHa, BPIU Ce HOPMUPAKE Ha jeIUHUILY.

N Canmak diflat campsxu camo mmkcese ca Mame ADUa o OKOMHIX, HaIlpaB/beH meibemeM Master flat ca
CHUMKOM KOju je JOOMjeH HEerOBUM ,,IerIambemM’.

12 LaCosmic ckpaliennna ox Laplacian Cosmic Ray Identification method.
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2.1.4 PenaruBaa dpoTOMETPUjaA

Cjaj objekara je ompehen momohy pesarmBHe (hoTOMETPHjE, Tj. Y OJHOCY Ha Cjaj OKOJHUX
YHOPHUIMHIX 3Be37a. Y Ty cBpxy je Kopumhen MaxIm DL codbTsep n merosa anaTka 3a amep-
TypHy doromerpujy. [Ipednuk ameprype je 60 0ko 6 JIyIHUX CEKYHJIM, Jia OU ce TPUKY TN
cBu doronu Koju norudy oj oojekra. Cjaj neba je omxpehen nmomohy npcrena Beher o1 pajujyca
arepType U JIOBOJBHO V/Ia/bEHOI OJI METe M OCTAJIMX Objekara, jia ra He OM KOHTAMUHUDAJIH.
®oromerpuja ca ACB momanmma u3 nmepuoma m3melhy 2013. u 2015. rogune je pabhena ca ase
W/ BUINTE YIOPUIITHUX 3Be371a, a ca nojgamuma 1JO nu ACB teneckoma oy 2016. 10 2019. rogune
ca JBe YIOPWINHE 3Be3/ie U HEKOJMKO KOHTPOJIHIUX, KOje Cy CIyKHUJe 3a IMpoBepy (POTOMETpHje.
la 6u cucremaTcke Tperike Tako ojpeheHmx MarnuTyma Ouie IMITO Mambe, n3abpaHe Cy 3Be-
351 Koje cy y Oim3unHu objekTa u npuOJmKHE 60je U cjaja Kao objekar (Kako O6u ce CMarbuo
yTUIa] eKCTUHKIHje). Maraury/e yIopuinHux 1 KOHTPOJIHUX 3Be3/a Cy [Ipey3eTe U3 KaTajora
APASS, Pan-STARRS1 u SDSS Data Release 14, ocum 3a objexkar 17224119 3a koju cy 3Be371e
ca maraurygama npeysere u3 paja (Doroshenko et al., 2014).

Tpancdopmanmjama koje cy npukazane y tabenu 2.3 mzpadynare cy V um R marnurye
3Be3ia Kopucrehn Sloan g, r, ¢ u Pan-STARRS1 gpy u rp; marauryme. Tpancdopmarimje
marauTyja Sloan y V' u R npeysere cy u3 pajga Chonis & Gaskell (2008). Tpanchopmanuje u3
Pan-STARRS1 y V u R maruutyzne u3 paga Tonry et al. (2012). Tpancdopmarmje u3 Sloan
g, ruiy V u R marauryjge umajy orpanudere: 14.5 < g,r,1 < 195, 008 <r—7 < 0.5 u
02<g—r<l14

Tabena 2.3: Tpancdopmariuje MaruuTyaa.

U3 Sloan y V u R mag y=Ax+ B
x Y A B AA AB
g—r V—g -0.587 -0.011 0.022 0.013
r—1 R—r -0.272 -0.159 0.092 0.022
3 Pan-STARRS1 y V u R y = Ay + Az + Aya?
x Y Ay Ay A +
gr1 — T'P1 V—rp 0.005 0.462 0.013 0.012
gp1 — Tp1 R—1rpy -0.137 -0.108 -0.029 0.015

Bunnra nosba objekaTa ca yIOPHINHAM W KOHTPOJIHAM 3Be3/laMa Cy MPUKa3aHa Ha CJIUKaMa
A1 - A8y lomarky A. Hampasipera cy oj caumaka nobujernux teseckorom ACB 60 cm u
kamepoM Apogee Alta U42 Ttako ja je BeJimdmHa BUJIHOT 1MOJba HpuO/AKHA 16 X 16 jIyaHuX
munyTa. AcTpomerpujcka peiyKiuja je ypabhena nporpamom Astrometry.net'* (Lang et al.,
2010), a opujenranmja cHuMaka (y JOBEM JECHOM YIUIy) W pasmepa (y JOHeM JIeBOM YTy )
npejicrapbena nomohy codreepa Aladin'® (Bonnarel et al., 2000). Ha cuumuuma cy 6pojem
1 o3HaueHn objekTH, a YIODUIIHE U KOHTPOJIHE 3Be3je ocraauM GpojeBuma (ocum 3a objerar
17224119, rie je objekar o3HaveH IPTUNIAMA, & 3Be3Je OpPOojeBUMa U KOMOUHAIMjOM CJIOBA U
6pojesa). Ilpumep jemuor BuaHOr mosba (06jekta 0049-+003) npukaszan je Ha cunu 2.4.

2.2 Awnajgusa

Y 0BOj Te3M ¢MO M3BPIIWIN JeTa/bHY aHaaIn3y mpomene cjaja u 6oje AI'J koja je obaBbeHA
KaKO OMCMO HM3JIBOjUJI O0jeKTe IOTOJIHE 3a IOBE3UBAILE PAHMje MOMEHYTHX HEOECKUX KOOp-
JMHATHUX cucTeMa. Takohe, oBa aHaam3a MOxKe OWTH O moMohm y cTBapamy Mmojuena Al'J

13 MazIm DL cxpahennna ox MazIm Diffraction Limited CCD Imaging Software.
Yhttps://astrometry.net/
https://aladin.cds.unistra.fr/
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Cinka 2.4: Bugno nosme objekra 0049-+003 (objekar je oznauen 6pojem 1, a 3Be3ne 6pojeBnma 2-8).

aKTUBHOCTH. KOpHCTHIM CMO HU3 TeXHHKa CTATUCTHYKE aHaJM3e Ja OMCMO H3ABOjUIN (DH-
suuke uHdopMalyje U3 IoCMATpaHuX HojaTaka. JleTa/baH OINC CBaKe CTATUCTUYKE METOJE
jar je y caegehinm nogonesbiuva. CBE CTATUCTUYKE aJIaTh (UUjU Cy PE3YJITATH IPEJICTABbEHN
y Tabesn 3.3) mmcanu cy y nporpamckom jesuky Python 3 (Van Rossum & Drake, 2009).

2.2.1 Merone ucnutuBama IMpoMeHe cjaja u 06oje

[Ipe mpuMeHe CTaTUCTUYKUX TECTOBa U3 IOJ[aTaKa YKJOHUJIN CMO OHE Ha KOje Cy yTUIlAIn
JIOIIM BPEMEHCKH yCI0BH (HOp. objadnocT). Kako HEeKM CTaTHCTHIKMA TECTOBU 3a HYJTY XI-
1I0Te3y KOPUCTE IMPETIIOCTABKY JIa MOJIAIN OJroBapajy HOPMAaJIHOj PACIIOIEIN, IPUMEHUIN CMO
emmupujcko Tpu curma npasmio (Pukelsheim, 1994), kao u [lanupo—Buakos Tect HOpMAJTHO-
cru (Shapiro & Wilk, 1965).

Emmmpujcko mpaBuio Jaje oneHy IPOIeHTa IMTocMaTpaHe TOIyJalije KOju ce HaJla3d Ha
yIa/beHOCTH OJI jejTHe, JBe WU TPHU CTaHJIap/He JeBUjalldje OJ CPe/iihe BPEJHOCTH Io/aTakKa
U BaXKM CaMO 3a CEpHUjy IojaTaka Koja MMa HOPMaJiaH PACIopes. 3a TPU CHIMa MPABUJIO
BaxKK Ja ce oko 99,7% momaraka Haja3u y OICEry TPU CTaHJAAPIHE JEBHjalje OJ IIPOCEeIHe
BpennocTn. (CBakKa BPETHOCT IOJATKA KOja Ce pas3juKyje o/ apUTMETUYIKe CPEJINHE 33 BUIIe
0J1 TPH CTaHJAP/IHE JIEBHUjallje IPeCTaB/ba eKCTPEMHY BpeHOCT. EKcTpeMHe BpeHOCTH HUCY
OusIe yK/bydeHe y Jia/by aHaJIu3y.

[MTanupo—Buiikos TecT je BepoBaTHO HAjOO/bH TECT HOPMAJJHOCTH, &JIU je OrPpaHIuYeH Ha OpOj
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y3opka ox 3 1o 50 (Razali et al., 2011). [Ianupo-Busikosa crarucruka je

n—1

W= (i agz;)?/ Y (wi — 7)°

=1

e cy: T cpeJHa y30pKa, Konctante a; = m: V' /(mIV =V "im)Y2 m! u m; cy ouexupane

BPEIHOCTH i-Te ypeheHe CTaTUCTHKE M3 y30pKa KOjU IMOTHYe U3 CTaHIap/He HOpMaJiHe pacio-
nene u V' je koBapujaruona marpuiia ypehennx crarucruka. Bpeanocru W ocy mzmehy 0 u 1.
Maute BpeaocT W moBose /10 odannBamba HOPMATHOCTH. 3a CKYII KOju cajp:ku Buie o 50
nojiaraka Kopuctuan cmo mojudukosan [Hlanupo-Buikos Tect. Tect je moaudukoBao Royston
(1982) kako 6u mpormpuo pectpukiujy 6poja ckymna na 2000. Hakon npumene oBux TecToBa
3aKJBY YU/ CMO JIa CTaTHCTHYKe TecToBe AGeoB KpurepujyM u F—recT Mo:KeMO IPUMEHUTH.

2.2.1.1 AOGeoB KpuTepujym

Abeor kpurepujym je koputitheH jia 61 yTBPIUIH JIa JIU Cy rojgany MelhycoOHO He3aBUCHM, Tj.
Jla JIN CaJIprKe CUCTEMAaTCKe I'PeIIKe. Y KOJIUKO IIOCTOje I'PEIIKe Koje ce y IMoJialiMa IT0HABIbA]Y,
oHjTa mojaru Hucy mehycobno HesaBucHu. AGeoBa craTucTHKa je meduHNICAHA KA0 KOJTHIHIK
AnanoBe Bapmjamce 04y U KOpUroBaHe juciiep3uje 3a BecesoBy momnpasky op:

1 n—1 n—1
m Z (%H - 371)2 ;(%H - $i)2

> (s — 2)° S (o - 22

, (2.1)

N| —

r7e je T cpejitba BPEIHOCT TojlaTaka. Y KOJIUKO je Opoj nojgaraka n > 20, ¢ Ma HOPMAJIHY pac-
MoJIeTy ca MaTeMAaTUIKAM OYeKMBambeM OKO 1 W JIMCIep3ujoM #ﬁﬂ’ suzietn Hald (1952)
wim Strunov (2006). Y Burie pajosa KopuriheHa je AjaHoBa BapUjaHCa 3a TECTUPAHE TPOMEHE
cjaja AT'J (unp. Feissel-Vernier, 2003; Gattano et al., 2018; Taris et al., 2018). 3a passuky oj
Ananose Bapujance AGEOB KPUTEPHjYM He 3aXTeBa Ja MoaaIu Oy/Iy BDEMEHCKH PABHOMEPHO Pa-
criopehenu. To unHM OBaj KPUTEPUjYM je/IHOCTABHUM U e(DUKACHUM 38 aHAJIN3Y aCTPOHOMCKUX
nocmarpama (Malkin, 2013).

Kpuruuna spesgnoct je q. = 1+ uqa/v/n+ 0.5(1 4+ u2), rae je u, KBAHTUI HOPMAJIHE pac-
moJiesie 38 HUBO 3HAYAJHOCTU (v. XUIIOTE3a O HE3aBUCHOCTH Ce MPUXBaTa YKOJIUKO je ¢ > ¢,
y CYHPOTHOM Ce He MOXKe MPUXBATUTU Ja Cy y TOJAllMa IPHUCYTHE CAMO CJIydajHe TPEIIKe.
[loganu x cy pasiumke MaruuTyja objekTa W yrmopumiHuX 3Be37a A u B, a crarucruka koja
0JIrOBapa TUM TOJAINMA je g4 U ¢p. YKOJHMKO Cy g4 U ¢ Malbe OJl KPpUTHUIHE BPEJTHOCTH (.,
3a HUBO 3HadajoocTn « = (0.001 3aksbydyjeMo jia y IoJlalliMa IT0CTOje CHCTeMaTCKe T'perKe.
Taxobhe, AGeoB KpuTepnjyM je IpuMeeH 1 3a TeCTHPambe MPOMEH/BUBOCTH 0D0je, y TOM CIIydajy
X ce ofHOCH Ha pas3yuKy V — R 60je n yrnopunHux 38e31a A u B.

2.2.1.2 F-Tect

Jla 6u ce yTBp/MJIO IOCTOjarke IIpoMeHe cjaja Kopurihen je u F—rect. F—rect ucnurusama
JIUCIIEp3Hje JiBa pa3InduTa cKya mnojartaka jgedununcao je [lopy Cuenekop u Ha3Bao ra y 4act
Ponasia @uinepa, Koju je pa3suo anaausy sapujance (aucnepsuje), T38. ANOVAI®, Tectupana
je xuroresa o jegHakocTu juciiepsuje equnanHa X n Y, Hy: VarX = VarY, a anrepuarusaa
xunoresa je H : VarX > VarY. F-craructuka je

_ VarX
- Vary
16 ANOVA je ckpahenmuma o Analysis of variance

(2.2)
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Ha mamem y30pky uspadyna/am cMo craTucTHKe: Fy, Fp u muxos ogHoc Fa/p = Fy /Fp.
Nunekcen crarucTuke o/roBapajy CKyIlnoBUMa I0/IaTaKa KOJU Ce TeCTHpPajy. YKOJMKO ce X O]
HOCH Ha pa3/IMKe y MarHuTyan objekTa u yropwuirHe 3Be3jge A win B, cratuctuka je Fy wim
Fp. Y ce ogHocH Ha pa3jimke MarHuTy/a yIIOPUINMHAX 3Be37a A u B, cindno kao y pajosuma de
Diego (2010), Gupta et al. (2017), Jovanovi¢ (2019) u Jovanovié et al. (2023b). Tpu crarucruke
cy nopehene ca kpuruanom speanomhy. Crarucruka [ p 6u Tpedasa ja Oyje oKo jeauHuIe,
jep je oueKmBaHO Jia 00jeKTH Oy/ly IPOMEH/bUBH Y OJIHOCY Ha 0o0Oe 3Be3/e Ha MUCTU HAIMUH. Y KO-
Ko cy craructuke 4 u Fp Behe o kputuate (Koja oprosapa Hupoy 3Hadajuoctu o= 0.001,
ca n — 1 cremenu cy060/e, TJe je n 6poj mojaraka), HyJITa XUIOTe3a O HEITPOMEH/bUBOCTH Cjaja
ce ombpartyje. Tect je mpuMemeH u Ha 00jy 0OjeKTa, y TOM CJIy4ajy Y CTATUCTUIIN je Cjaj 3aMemheH
pazmukama V — R.

2.2.1.3 Ilapamerap amMILIUTY/Ie TPOMEHJBUBOCTH

[Tporenat poMene cjaja objeKTa ce MOXKe u3padyHaTu IOMONY mapaMeTrpa aMILIUTY/IE TPo-
MeHe cjaja, eng. variability amplitude parameter (V AP), xoju cy ysesmu Heidt & Wagner (1996)
u geduHUCAN:

VAP = 100\/<MMAX — MMIN>2 — 20’2 (%) > (23)

e ¢y Muyax nu My y MaKCEMyM W MUHUMYM MarfuTyjie o0jeKTa W o Cpejiba KBaJipaTHa
rperika Maruuryje odjekra.

2.2.2 Amnajm3a BpeMeHCKUX Cepuja

Bpemencka cepuja npejicraBiba ypehen HIU3 BpeIHOCTH JOOUjEHIX U3 TTOCMATPaha Y OTHOCY
Ha Bpeme. [locroje pasjmuuTu TUIOBM BPEMEHCKUX Cepuja: CTallioHapHe (KOoje KapaKTepHIILy
cilydajHa OJICTyIara OKO KOHCTAHTHOT HHUBOA), CepHje ca TPeHjoM (ca ciydajHuM (IIyKTy-
arjamMa OKO y3JIA3HOT TPEHJIa), BPEMEHCKE cepHje KOJ KOjUX Ce Bapujaluje y HUBOY Cepuje
nepuoaHo noHasbajy ura. (Kovacié, 1998). Kopucrehu pasne mojerne anaimse BpeMEHCKIX
cepuja MOXKEMO: OIMCATH M3ydaBaHy I10jaBy, JIaTH 00jalllibebe U Ha OCHOBY CTBOPEHOI MOJIie/Ia
MOKEMO JIa MPEJIBUIMMO II0jaBy Y HapeIHOM IEPHUO/LY.

Bpemencke cepuje ca TpeHJIOM Cy aHaJU3UpaHe IIPOCTOM JIMHeapHOM perpecujoM. To je
MeTOJI, KOjU pa3Marpa JinHeapHy Be3y u3mely jesiHe 3aBuCHe TPOMEH/bUBE Y U BPEIHOCTU KOjy
IIpeJiCTaB/bajy HesaBucHy npoMmensbuBy X. Mosesr oBe MeTojie ce MOXKe TIPEJICTAaBUTU Y OOJIUKY

rje cy: Y; i-Ta 3aBUCHA IIPOMEHJbUBA, X; 1-Ta BPEIHOCT He3aBUCHE IIPOMEH/bUBE, @ 1 b Hero3HaTe

KoHCTaHTe (@ ce Hajuernrhe HA3UBA MPECEK ca Y 0COM, a b HArMO y OJJHOCY HA T OCY) U €; OCTAITH.

Omene 3a a u b cy onpehene meromom najmamux ksagapara (MHK) u y Ty cBpxy je kopunihen

Python. MHK mnompasymeBa ga ce koedwuiiujeHTH MoJie/ia JIMHeAPHE jeIHaUNHEe YZ =a+ BXZ
n n n

olemyjy Tako ja 30up Kagpara pesuayana > €2 = S (V; — Y;)2 = S(V; — (a + bX;))? Gyne

i=1 i=1 =1

vuaIMaIaH; X; = X;.Onene koedunujenra a u b cy

=Y XVi-> X V)Y XI-(> X))
=1 =1 =1 =1 =1

b=(Q_ XY Vi-) XYy X)) XP- (D X)),
i=1 i=1 i=1 i=1 i=1 i=1
nHaekc 1 = 1,...,n.
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[lepuosuuan curaast ce MozKe IpeJICTaBUTU epuouaHoM GyHKImjoM f(x) Koja 3aJ10Bo/baBa
yCJIOB

f(z) = flx + kT, (2.5)

rie je k € Z, a T nepuoj.
Cunyconja je jenna mepuoandna (QyHKIHja Koja je JedpuHICaHA ca

f(z) = Asin(wx + ¢), (2.6)

rie cy A ammmTyna, ¢ hasa u w yIecTaHOCT. Y YeCTaHOCT w ce JiebHHINE TPEKO (PPEKBEHIIN]je
fry w =27 f,, noK cy nepuoga T u dbpekBennuja nosesane penaryjom f, = 1/T.
Jennaunny 2.6 MOXKeMO 3amucaT Uy O0JIUKY

f(z) = Acos(p)sin(wx) + Asin(p)cos(wz) = agfi + ay fa, (2.7)

qume ce f(x) cBomm Ha OOJIMK JIMHEApHE jeJHAYNHE ca JBe HEMO3HATE, [IPH 9eMy Cy ag U i
KoHCTaHTe ag = Acos(p), a; = Asin(p), a menosnare f; u fo nepuognune byHruje f; =
sin(wz) u fo = cos(wzx). Ba onpehenu oncer nepuosa, moryhe je oneHnTH KOHCTaHTE Gy U A7,
(arp. MHK merozom) Tako na ofcTyname mojaTtaka oJf H3padyHATHX BPEIHOCTH Oyie HajMarbe.

XY =f)?

N5 /e ¢y ca Y osHavenn nojai, oK je N 0poj

Oncryname ce geduHAIIE KAO 0¢ =
[10/IATAKA.

Taxkobe, reprouyny GpyHKIHjy 2.5 MOKEMO MPEJICTABUTH U KAO:

f(x) =a/2+ zn:(ai sinw;x + b; cos w;x) (2.8)

=1

KoMOuHaImjy ¢yukimja Koucrantae 1(x), sin(w;x) m cos(w;x), tme cy w; = 2mi/T, a i =
1,...,n. Koedbunujenr ay/2 je cpemmwa Bpegaoct dbyukimje f(z) Ha unrepsany ox —1'/2 1o
T/2. Koedurmjenrn a; u b; ce ogpelyjy nomohy caenehux dopmysa:

2 T/2

a; = a(w;) = = f(z) cos(w;z)dz,
T J 1)
o [T/2

by = b(w;) = = f(z) sin(w;x)dz .
T J 1)

Ba n — oo u xopucrehu Ojnepose dopmyre f(z) ce moxe 3amucarun y obsauky f(x) =
; cpe™n® e cy ¢, Kommaekcan Oypujeosn KoeHIHjeHTH ¢, = %(an by) =7 f Téjz _“""‘”d:c )

Axko dbysrmmja F(w,) = Te, = f_T,ﬁz f(x)e ™“r?dz npeacrasba HenpekuaHe curnage T — 0o
mTo 3Ha4M Ja w, — 0 dyskmmja F(w,) nocraje

F(w,) = /OO f(z)e ™ dx . (2.9)

Oyukuujy F(w,) 30Bemo Oypujea Tparcdopmarija nepuoudsae dyukuuje f(z).

Sa ana/jm3y KBas3sUIEPUOAMIHUX IMPOMEHa y cjajy OJaszapa Hajduernhe cy Kopuriihene Mme-
TojJle Koje ce Oasmpajy Ha PypujeoBuMm TpaHchoOpMalmjaMa U METOIU HajMambUX KBaJpara.
Ha npumep, y pasgy Tripathi et al. (2021) npuinkoMm ucnuTuBamba MPOMEHa y PaJUO-JIOMEHY
(TokoM 32 rojmmue) KopHUIIieHe Cy TPU MeTOJIe OJf KOjUX CBaKa MMa JIPYTaduju MPUCTYI y aHa-
nmsu rnepuoandnoct. To cy: muckperna @ypujeoBa TpanchopMalimja ca KOMICH3AIIjOM Ja-
tyma (enr. Date-compensated discrete Fourier transform - DCDFT), nonaepucana tamacHa
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Z-rpanchopmanuja (ear. Weighted wavelet Z-transform - WWZ) u renepasmzosanu JIom6-
Ckapriie nepuomorpam (enr. Generalized Lomb—Scargle periodogram - GLSP). Camaro je ypa-
heno: y pamy An et al. (2013) rue cy Jlom6-Ckaprie mepuogorpam u WWZ npumermenn Ha
nocMaTparma BpIlleHa Ha TpU pasjinante pajano-dbpekpennuje u y pagy Fan et al. (2021) e je
IbIXOBA aHAJIN3a IOCMAaTparba y ONTUIKOM JIoMeHy Oasupana je Ha Merogama DCDFT u WWZ.

2.2.2.1 wuckperna PypujeoBa Tpanchopmammja

YKOJIMKO ce NpuMeHn HyMepudka nnrerpamuja na OypujeoBy Tpancdopmariyjy, jeiHaqnHa
2.9 ce MO¥Ke TIPEJICTABUTH Y OOTTUKY

F(w,) = Z f(z)e

Kako 6ucMo HEpeKuIHN CUTHAJ JIUCKPETU30BAJIN TT0/e/inheMo ra Ha KOHadaH Opoj k je/iHaKmX
BPEMEHCKUX mofauHTepBaaa At

=

-1
Flan) = 3 J(kAne =t

0

=
Il

upu demy je uareppasi r = kAt, n=0,...,. N—1,k=0,..., N—1,3a N 6poj nojgaraka. Kako
je w, = 2mn/T = 27n/(NAt), 3a T = NAt, tana nuckperna QypujeoBa TpanchopMaImja
(enr. Discrete Fourier Transform - DFT) uma 06k

N-1
F(w,) = f(kAt)e2mmk/N.

k=0

3a oxpehuBame MepUOANIHOCTHA Y KpUBaMa cjaja Osia3apa oBa METOJa je NPUMEHeHa y Pao-
suMa: Goyal (2018, 2021); Tarnopolski et al. (2020) mr.

2.2.2.2 JIuckperHa PypujeoBa TpaHcdopMalmja ca KOMIEH3aI[1jOM JaTyMa

Vnorpeba crangapane meroge auckperne @ypujeose Tpancdopmalmje 3a HEpaBHOMEPHO
Y30PKOBaHe IOJIATKe JIOBOJIU JI0 CJIOKEHOCTH Kao IITO Cy HoMepamhe (ppekBeHImje u hryKrya-
nje amiinryzae. IIpobiem je n kaja yHKIMje Sin U cOS HUCY OPTOrOHAJJIHE Ca KOHCTAHTHOM
dyuxnujom. Tama omysmmare IpocedHe BPEIHOCTH OJ OPUIMHAJHUX HOJATaKa HE MOXKE I1a
pertm ipobsiem.  Taxeu mpobsemu ce mory ybmaxkuru kopuniherseM DCDET merome. Oso
je momudukoBana MeTona 3acnopana Ha DypujeosuM TpaHcdopManmjaMa Koja MOAEIUPA II0-
JIATKe Kao JinHeapHy KoMbuHanujy Tpu ¢yukiuje: koncranre 1(t), cos(wt) u sin(wt). DCDFT
Meroy je upsu myT yBeo Ferraz-Mello (1981). VYkommko ce ysemy dyukimje Ho(t) = 1,
Hi(t) = cos(wt), Hy(t) = sin(wt) u hg, hy u hy dynkuuje nobujere I'pam-IImuroBum mo-
crynkoM oproHopmasmsanuje dyuxmmja Hoyo ho(t) = agHo, hi(t) = a1Hy — arho(ho, Hy),

n

ha(t) = agHy — ashg(ho, Ha) — azhi(hy, Hs), tiie cy npoussou (g1, g2) = Y (91(t:) - g2(t;)), oxma

i=1

®ypujeosa TpanchopMamja uma o6k F(w) = (f, hy + ihy) /agy/2 3a nepuomuany byHKIIjy
f. OBa MeTona je mpuMerbeta 3a aHaIn3y HePHOANIHOCTH Yy ¢jajy Oa3apa y pajno n ONTHIKOM
nomeny y pajgosuma: Fan et al. (2007); Tripathi et al. (2021); Wang et al. (2019); Cai et al.
(2022) nra.

2.2.2.3 T'enepanuzoBanu Jlom06-Ckapriie nepuogorpam

Kako je Beh momenyTo, jeJlaH HaYMH Ja ce MOJAIM YCKJIAJE Ca CUHYCOUJHOM (DYHKITUjOM
(mpejicTaB/beHOM y jeJiHAYMHY 2.7) 3a HU3 PA3JMYUTHX BPEJIHOCTH HepHoja, jecte Kopucrehn
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MHK. Jenna taksa meroma je mpejcrasibena y paiay Lomb (1976), kacuuje je Scargle (1982)
MO/IMOUKOBAO MIEPUOIOTPAM TaKO Ja je oBa MeToja mo3Hata 1o/ HasusoM Jlomo-Ckapriie me-
puoyorpam - LSP. OBo je jorr jean craTuCTUYKE METO/T IM3ajHUPAH 1A JIETEKTY]je TePHOInIHe
CUTHAJIe Y BPEMEHCKH HejeJHaKo pacropeheHnM mocmarpamuMa. 3a pasiuky ox LSP-a koju
yekiahyje mojaTke camMo ca CHHYCOWJIOM (IIPU 4YeMy IpeIlKe Mepema HUCY YKJbYUeHE), MeHe-
panuzoBanu JlomO-Ckapriie nmepuogorpaM yckiahyje momaTrke ca CHHOCOMIOM KOjOj je JomaTta
KOHCTaHTa, IIPU YEeMy Ce y3UMajy y 003up u rperike Mepema. llepuogorpam ce 1ecTto KOpUCTu
Kao TecT KOjUM Ce WCINTYje 3HAaIajHOCT ojnpeheHux mepmoja y mojamnuMa. 3a uaeHTuuKa-
1]y 3HAYAJHUX [IePHOJIa KOPUCTIIN CMO HUBO BepoBaTHONe , stazkror” asapma (enr. false-alarm
probability - FAP). FAP mepu BepoBaTHOhy ja ckym nonaraka 6e3 curaasia J1oBefie J0 Ieprojia
CJIMIHE aMILIATY/IE.

2.2.2.4 Ilouaepucana tajiacHa Z-tpaHcdopmaligja

Y nojeJItHUM CUTHAJIIMA, NIEPUOINYHE OCIMIAIAje MOTY J1a Ce Pa3BHjajy W €BOJIyUpajy u y
bPpeKBeHIjU U Y aMIUIUTY/IN TOKOM BPEMEHA, TaKBe CUTHAJIE HA3MBAMO KBA3UIIEPUOAUIHH. Y
TaKBHUM C/IydajeBUMa, aHaJIU3a BPEMEHCKHUX CepHUja 3aCHOBAHA HA TAJACHUM TpaHcdOopMaIijaMma
je muOro kKopucuuja. Foster (1996) mpemioxkuo je WWZ meron, Kako 6u TpeBasuinao ope
koMmIukanyje. PocTepoB ajqropuraM yKjalla CHHYCOUJAJIHHU Tajac y TOJATKe, y3 IPUMEHY
CTATUCTUYKUX TeKMHa Kao (DYHKIMje JOKaJHe rycTuHe OpojeBa Tadaka mojaraka. Meroma
je mpuMemeHa Ha CKYIl BpeMeHCKU ypehenux mojiataka, ckpahenn obyiuk MopiieroBux tasaca
f(z) = elt=m=ew?t=1) "3n 5 — w(t — 1), T je Bpemencku nomax. WWZ mpojexTyje mogaTke
na tpu dyukuuje 1(t), cos(w(t — 7)) u sin(w(t — 7)), a y bopMyIH 0BO je MPeACTaB/LEHO Kao
e™(=7)  ca craTucTHYKHIM TesKuHAMa e (t_T)Q, e je ¢ Majia KOHCTaHTa W NPHOJMXKHO je
jemnaka 0.0125.

OBa meTo/1a je IpuMerheHa 3a UCITUTUBAE IIPOMEHe cjaja b1a3apa y pa3jimauTuM JOMEHUMA
eJIEKTPOMAarHEeTHOT CIIEKTPA, a PE3yJITATH TaKBEe aHAJIN3E Cy IIPeICTaB/beHn y pajosuma: Bhatta
(2017); Bhatta & Dhital (2020); Sarkar et al. (2021); Prince et al. (2023); Ege et al. (2024);
Mao & Zhang (2024) u apyrum.

2.2.2.5 IlIpeknaname crekTpa

[naBuu npobsieM PEeKOHCTPYKIUje CUrHaja je Jo0ujarhe OPUrHHAIHOT CUTHAJIA U3 y30paKa,
IIITO ITOCTaB/ba IMUTAE KOJIMKO 9eCTO Y30PKe Tpeba y3UMaTH Jia OM MOrao Jia ¢e peKOHCTPYHUIIe
OPUTMHAJIHU CUT'HAJI U3 Y30PKOBAHOI. Y PaBHOMEPHO y30PKOBAHO] BPEMEHCKO] CepHju ca Kopa-
KOM T ce He MOKe JIOOUTH [epUonyIal CUTHAJ ca (bpekBeniujom Beliom oj 1/27, 0Bo je mo3uaTo
kao HajksucroBa Teopema, a fy = 1/27 Hajksucrosa dpeksennuja. 3Hauu ja hpekBeHImnja
y30pKOBarba Mopa OUTH HajMarme JBOCTPYKO Beha oj1 HajBehe (bpekBeHIMje OPUrnHAIHOT CHT-
HaJia. Y KOJIMKO OBaj YCJIOB HUje 3a/I0BOJbEH, JIOJIA3H JI0 IIPEKIAlIaba CIIEKTPAJTHUX KOMIIOHEHTH,
Tj. eHoMeHa MMO3HAT Kao asuacuHe. Aiuacune je peHOMEH KOjH ce jaB/ba aKo Ce CUI'HAJ y30P-
Kyje pebe Hero mmro HaBou HajkBucrosa Teopema ITo J0BOU JI0 MOTYNHOCTH J1a je/ITHOM HU3Y
y30paka oJropapa Buile pasanuntux curtaia. OmapehuBame HajkBucroBe bpekBeHImje y ciiy-
1ajy KaJia MoJIal HUCY PABHOMEDPHO y30pPKOBaHU je onucuBaHo y pajosnma: Eyer & Bartholdi
(1999); Mignard (2005); VanderPlas (2018). 3a mepaBHOMepHO y30pKoBaHe mojaTKe (y KO-
juMa je mpucyTHa KBAa3UIIEPUOIMIHOCT) MOXKe ce nporennTn HajkBucroBa dpeksennuja [ Ha
cinefgehn nHauma. VYKOJUKO ce BPEMEHCKHU pa3Mak u3Mely rnocmarpama Ty = try; — tp MOXKe
[PEJICTABUTU KAO Tk A T;Pk/(, Tj. KaO PAIMOHATIHU OpOj, OHJa ce fn MOXKe HPEeJICTaBUTH Kao
N = q/Tm, TO€ je T, = min(Tg); pr,q € N. Ceaku mepuogorpam ca dbpekpernujom f Koja je
BaH pacniona 0 < f < fy je HU3 a.auaca CUTHAJIA YHYTap TOT OICera.
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Jla 6ucMo MCTPaXKUIU [MEPUOJIUYHOCT Y HAIIUM ITOCMATPALUMA, aHAJIU3UPAIN CMO KPUBE
cjaja kopuctehn HaBejeHe MeTose, pu Tome cmo kopuctuian codpreep VSTAR, mporpam
PERIODO04 u Python timeseries mogmaker makera astropy. OBe merojie cy omabpaHe u3 pa-
3JI0Ta IITO Ce MOTY MPUMEHUTH Ha TO/AIMa KOji BPEMEHCKH HUCY PaBHOMEPHO pacropelemu.
CodrBep VSTAR cmo kopuctum 3a DCDFT u WWZ anasmze. To je codprBep 3a Busyaamsa-
IUjy ¥ aHAJN3Y MPOMEH/bUBHX 3BE€3/1a KOjU je TPBOOUTHO pa3BujeH y okBupy jegaror o AAVSO
npojekara, Benn (2012), qauju npupydHEK MOXKe Jia ce Ipey3Me ca cajTa
https://github.com/AAVS0/VStar/blob/96619c685e141349736d874ee4aefale3dfb2785/doc/
user_manual/VStarUserManual.pdf). 3a GLSP u FAP je kopumhen LombScargle kiaca
Python astropy nakera 4uja je npumena objammena y VanderPlas (2018).

[Iporpam PERIODO04 npumemsyje DET npu gemy ce oapelyjy: dbpexBeHImja, aMIIATY/ 18 1
daza. Ammnryae n daze cBUX HpeKBeHIja ce MOT'Y JI0IaTHO MOOOJBIIATH MUHUMU3UPAHHEM
pesmnyana usmehy momaraka u yakimje yckaahusama f(r); uncro ce moxke noctuhu u 3a
dpexsennuje. Pyuknuja yekiaahusama f(z) je

flo)=2Z+ ) Assin@n(Qz + 8;)), (2.10)

i=1

rjie cy: Z cpedmba BpegaHocT amiuiutyuae, A, ; u ®; cy pemom amitutyse, bpekBeHnmja u
daza i-tor curnana. PERIOD04 cmo kopuctusiu 3a ojpehuBaibe meproja u mMOJIyaMILIATYIE
IIpOMeEHe cjaja, Kao U 3a oleHe Tux mapamerapa. OieHe mapamerapa je Moryhe oapeanTtu Ha
TPU HAYMUHA!

1. ITomohy maTpurie rperike MeTojie HajMambuX KBaJIparTa IIpu YeMy ce KopucTtu Jlesenbepr-
MapKBapIToB MeToJ1 32 Y2 MUHUMU3AIM]y Kako je omucaHo y Bevington (1969).

2. Monte Kapyo cumynamujama mpu demMy MOHaB/ba eKCIEPUMEHT Ha KpenPaHOM CKYIIy Bpe-
MEHCKHUX TojjaTaka. Kpenpa ce CKyIll BDeMEHCKIX HM30Ba TakKO Ja Cy IMOAIld BPEMEHCKH
pacniopehenn Kao M OpUTMHAJHMA, & MarHuTyJe cy ojpeheHe Ha OCHOBY job0ujeHe pyHK-
1yje ycKj1aheHOCTH ca OPUTHHAIHUM IMOoJaIMa KojuMa je gonar Laycos 6esm mym!”. Ha
CBaKM CKYII IoJaTaka ce IMPUMEHH MeTola HajMamux KBajpaTa. Ha ocHOBY pacrmomesie
napamMerapa yckjaaheHOCTH n3padyHaBajy ce OleHe ImapaMeTapa.

3. Ha ocnoBy amajuTudku u3BejeHUX (OpMy/ia y3 IPETIOCTABKY HJEAJHOr cjydaja. 3a
olleHEe ITapamerapa yckKiahenoctu nomaraka ca pyHKIHJOM KOja MMa CaMo jejlHy Iepu-
oy mMory ce npuMenuTH ciezehie dopmyne 3a dpeksernujy o(2) = /6/No(m)/(ntA),
3a ammauryay o(A) = y/2/No(m) u dazy o(P) = /2/No(m)/(2rA), tae je N 6poj
nojaraka, t je speme (obyxsaheno mopanuma), o(m) cy pasjinke OPUIHHAJIHUX MOJIATaKa
ca dyskimjom yckiaahenoctn a A u o(P) cy pemom ammuryna n dasa dpexsennuje ()
BuzieT Breger et al. (1999).

2.2.2.6 IIpomena 60je Kpo3 BpeMe M y OJJHOCY HA MAarHUTyay R

[Tope TecTuparsa poMene cjaja u kKojiop uuzaekca (V — R) objekTa y 0JHOCY HA YIOPUIIIHE
3Be3/Ie, aHAJM3UPATIN CMO IIPOMEHY KOJIOp MHJIEKCa TOKOM BPEMEHA M Y OJIHOCY HA MArHUTYILY
R. Onpemmnn evo KoedurmjenTe JTuHeapHe 3aBUCHOCTH METOJIOM TEKMHCKUX ([OH/ICPUCAHIX )
HajMamnX KBajpara (ca TexKHHaMa Koje Cy y CKJIaJLy ca IpelkaMa mojaraka) u [IupcoHoB Koe-
durmjeHT Kopesaiuje ca BepoBaTHONOM XUIIOTE3e 0 HEKOpeIaluju, 3a 0oe 3apucHocTu. IlozuTn-
BaH Harub JuHeapHe 3aBucHocTu u [IupconoBor KoedurmjenTa y nmoganuma 3a 60ja—MarauTyia
3aBUCHOCT Cy MHJIUKAIIM]ja JIa Ce Cjaj Memba Tako Jia je o0jeKar IJIaB/bu KaJl je cjajunju eur. bluer

1"Besu ryM je cBAKM CJIydajHU IIPOIEC Ca He3ABUCHUM BPEJIHOCTUMA, & YKOJIMKO j€ PACHOIEa THX BPEIHOCTH
HOpMaJIHa OHJIa ce TO Ha3uBa [aycoB Gemn IryM.
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when brighter (BWB), a y cynporaom npsenuju Kaj je cjajuuju enr. redder when brighter
(RWB). Ykommuko je [Tupconos koedurnujent Kopesnaimje 60ja-MarHUTYIa 3aBUCHOCTH, T TIO3H-
tuBan 1 BepoBarnoha P mynre xunorese (Hy : 7 = 0) mara o 0.05, cmaTpamMo j1a je npucyTia
BWB npowmena, ykosuko je r nveratuBan u P < 0.05 cmarpamo ja je npucyrna RWB npomena.
Y cayugajy na je P > 0.95 3ak/bydyjeMo Jia Huje npucyTHa Be3a u3MmeDhy Ooje m mMarautyje. Y
OCTaJIUM CJIy4YajeBUMa He MOXKEMO JIOHOCUTHU 3aKJ/bydaK O IPOIIECY.
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IloraaBipe 3

KparkopouHne u JiyropouHe npomeHe cjaja
11 IpoMeHe 0oje

3a pasymename emucuoHor Mmexann3ma Al'J Ha pazmnauTuM BpeMEHCKUM CKaJjlaMa, UCITUTH-
Balbe [IPOMEHE cjaja UI'pa BayKHy YJIOTY U MOXKe Jla PY2KK HHMOPMaIlije 0 eMUCHOHOM PErMOHY
HIID. BEroBOj Bemanu, jJokanuju u guaavuiy (Ciprini et al., 2003). Cmarpa ce Jia Ha IpoMeHe
cjaja paJmo-jakuxX o0jeKaTa HajBHUIlle YTUUIY IIPOMEHE Y eMUCH]U MJa3a, JIOK Ha IIPOMEHe cjaja
pajimo-crabux objekara mporecu y akpermonom ucky (Beckmann & Shrader, 2012b). yro-
poYHe IIpOMEeHe MOry Jia ce objacHe MOJIeJIMMa KOjU YKJbY4dyjy (DJIyKTyalje CToIe aKperyje
KOje ce Mmmpe Kpo3 JNCK, Kao U mpoMeHama y reomerpuju jucka (Breedt et al., 2010). Me-
DyTum, npomene y JUCKYy He MOTy Jia o0jacHe JieTeKToBaHe mpoMene cjaja Ha IDV Bpemenckoj
ckasn. OBa BpeMeHCKa cKaJia je MHOro Kpaha y mopehemy ca 09eKHBAHOM BPEMEHCKOM CKaJIOM
npomeHna rycrute y akpermmonom Toky (Pal & Naik, 2018). Behuna objekara u3 Hamier y3opka
cy Omazapu. 300r TOra CMO JleTa/bHUjE OIUCAJIN IPOIEece KOju MOTY Jjia YTHIy Ha HTPOMEHY
BUXOBOI' cjaja.

[IpomensbuBoCT cjaja MoxKe OUTHU OJ1 YHYTpAIlihe Kao U CloJballkhe mpupoje. Crospalima
IIPOMEHJBUBOCT je Tocjeuna Mehyspesgane CIiuHTUIAII]je KOja 3aBUCH O] (DPEKBEHIIN]Ee U YTBP-
heno je j1a je TO JOMUHAHTAH MEXaHU3aM Y IIOCMaTPambUIMa Y HUCKO(DPEKBEHTHOM PaJIuo-/I0MEHY
(Wagner & Witzel, 1995). VHyTpaiibu MexaHu3aM yTHYe Ha MOCMATPAba Y HEeJOM eJIeKTPO-
MarHeTHOM CIEKTDPY M YKJ/bydyje OHe MexXaHu3Me KOjU M3a3UBajy MPOMEHe Yy eMUCHjU MJIa3a.
Ha npumep y 61a3apuma, 1mojataHo HETEPMAJIHO 3padehe U3 Mjia3a JOMUHUPA HAJ[ TEPMATHOM
emucujoMm u3 akpermonor jucka (amp. Mangalam & Wiita, 1993; Chakrabarti & Wiita, 1993;
Wagner & Witzel, 1995; Urry & Padovani, 1995; Ulrich et al., 1997; Blandford et al., 2019, Bu-
Jeru u pedepeHile Koje ce IOMUEbY ¥ OBUM pajioBuma). Ha pasaumauTuM BpeMeHCKUM CKajiaMa
kao mro cy IDV, STV u LTV npomensusoct y cjajy 6s1azapa Moxke OUTH OOjalibena pas3iiu-
YUTHM MOJIeJIMMa Koju cy 3acHoBanu Ha Miasesuma (urp. Blandford & Konigl, 1979; Marscher
& Gear, 1985; Bhatta et al., 2013; Marscher, 2014; Calafut & Wiita, 2015, Bugeru u pede-
peHIle Koje ce TIOMUEbY Y OBUM pajioBuMa). [Ipomene y reomerpuju Miiaza Koje HACTA]y yCJie[
IIpOMeHe ITpaBIla MJyIa3a MOT'Y JIOBecTH 10 Bapujarmja y lommepoBoM daktopy u JlopenoBom
dakropy penarusucruukux ,Mpsba” (enr. blobs) koje ce kpeliy gy Miaza, mro Moxe GuTu
paszsior 3a STV u LTV npomenssuoct 61a3apa (Hovatta et al., 2009). 3a Bpeme crama HU-
ckor durykca 0Oj1a3apa, ITPOMEH/BIUBOCT €€ MOYKE MPUITICATUA HECTAOMTHOCTUA aKPEIUOHOT JTUCKA
MIOIIITO TEPMAJIHO 3paderhe M3 IMEHTPAJTHOT PernoHa O/a3apa MoOXKe j1a JJOMUHUPA Y OJIHOCY Ha
wirasny emucujy (Mangalam & Wiita, 1993; Chakrabarti & Wiita, 1993).

Yrunaj koje umajy npomene /lomnneposor dpakTopa ce MOXKe JeTEKTOBATU Yy OIMTUYKOM JIEJTY
criektpa kpo3 BWB (omnocno RWB) Tpeny (Villata et al., 2006). RWB tpeny ykasyje na
noBehame TepMaJjTHOT JIONPUHOCA Y ILJIABOM JIEJTy CIIEKTPA, Ca CMAEHheM HEeTepMAaJIHe eMUCH]e
wmiraza (Villata et al., 2006; Gaur et al., 2012a). IIpucyctso u BWB u RWB TpenoBa y Hekum
Osra3apruMa ce MOxKe 00jaCHUTH CYHEPHO3UIINjOM W TIJaBe U IPBeHe KOMIIOHEHTe eMUCHje, IIe
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ce IpBeHa IPUINCYje CHHXPOTPOHCKOM 3paderby U3 PEeJaTUBHCTUYKOI MJia3a, JO0K Ou ILIaBa
KOMITOHEHTa MOTJIA JIa MMOTUYE OJ] TePMAaJIHE eMUCHje U3 aKPEIHOHOT JINCKA.

OBjie cy TpeCcTaB/beHN Pe3yITaTh aHam3e (OTOMETPU)CKUX MMOIaTaKa JOOMjeHIX MOCMa-
TpamuMa y ONTHYKOM JIey ejieKTpomarerHor crektpa (y V' u R gomennma). Ilomamu ce
onnoce Ha 47 AI'J koju cy mpemyioxkenn 3a Besy usMmely JBa HeOecKa KOOPAMHATHA CHCTEMa
ICRF wn Gaia CRF (Bourda et al., 2011). Oz oux 47 AT'J: 36 cy 6a3apu (19 FSRQ, 15 BL
Lac u 2 u3Bopa ca ocobunama BL Lac u FSRQ), 8 Sy u 3 QSO ob6jekra.

Cjaj objekara je oapehen pelaTUBHOM METOJIOM, IIPU Y€MYy Cy KOpHUIheHe YIIOPUIITHEe U KOH-
TpoJiHe 3Be3je. PoToMeTpHjCcKU IOJalll 3a 3Be3jie ce Hajase y tabenama /Jlomatka B. Kao
npuMep u3jBojeHa je tabesa 3.1 y kKojoj cy npejacrasbenu mogaru 3a odjekar 0049-+003: 6poj
3Be3zie (3Be3ze ca o3HakoM A u B cy ynopuiise, ocrasie cy KOHTPOJIHE), HBUXOBE KOODIHHATE
Q72000.0 U 0720000, Bpeauoctun Vo u Reo (mobujene tpancdopMalimjama mpecTaB/beHIM Y Ta-
6emn 2.3), Vo u Rp marautyne (oxpebhene penarusrHOM doromerpujom) u 6poj mogaraka Ny,
canMIbeHX ca durrpom V u Np, — ca dunrpom R.

Tabena 3.1: Bpoj 3Be3ne, koopauHaTe, u3paayHare Vo n Ro marauryae u gobujene Vo u Rp yrnopu-
ITHUX ¥ KOHTPOJIHUX 3Be37ia oko objekta 0049+4-003; mepuon Jym 2013. — Asrycr 2019. rogumwe.

TERS nasuB ob6jekTa
Bp. 3Be31e aJQOOO.O(O) 5{]2000.0(0) VC + OVe (mag‘) RC + ORc (mag) VO + 0Vo (mag) NVO RO + ORo (mag‘) NRo
0049+003

2(A) 12.97558  0.60950 16.721 £ 0.039 15.830 £ 0.068 16.715 £ 0.026 30 15.835 £ 0.013 40
3(B) 12.99098  0.63657 16.303 £ 0.036 15.680 £ 0.042 16.307 £ 0.018 30 15.673 £ 0.010 40
4 13.02369  0.56957 17.253 £ 0.030 16.859 £ 0.033 17.265 £ 0.075 26 16.876 £ 0.049 36
) 12.96617  0.54902 16.367 £ 0.038 15.547 £ 0.053 16.333 £ 0.044 20 15.509 &+ 0.034 27
6 12.99846  0.53368 16.821 + 0.039 15.914 + 0.067 16.796 + 0.043 15 15.902 £ 0.022 24
7 12.99423  0.62415 16.988 + 0.026 16.655 £ 0.027 16.973 £ 0.060 26 16.637 £ 0.035 36
8 13.05000 0.61540 17.392 £ 0.034 16.804 £ 0.040 17.402 £ 0.063 26 16.795 = 0.049 35

Kpuse cjaja cBux objekara y ontudukuM V u R jomenuma cy npukasane Ha rpadurnuma B.1
n y tabenama B.2 y lomarky B. Kao npumep, uznsojen je rpaduk n npBux HEKOJUKO PEJIOBaA
tabeste objexkta 0049+003. VY cBakoM pejy Tabeste 3.2, Hama3e ce MOJAIM JOOUjeHN Y TOKY jejIHe
rocMaTpadke Bedepu. PejioMm cy mpecTaB/beHn: TPEeHYTaK IOoCMaTpaiba y jyJIHjaHCKUM JIaHuMa
" u3padyHaTa MarHuTyaa 3a duiarap V' ca rpemkom u uctu nojanu 3a duiatap R. Kpuse
cjaja objekra 0049+003 cy npukazane na cauiy 3.1. Ilomaru o3mnadenu zejeHuM pomOuMa
[IPEJICTaB/bajy KPUBY cjaja 3a ¢gpusrap V', 10K MpBEHUM KBaJIpaTuMa KPUBY cjaja 3a duiarap R.
Ha amcrncn je Bpeme mpejictaBbeHo y jynujanckuM panumMa (edr. Julian days - JD) y obiuky
JD - 2456300.0, a Ha OpAWHATH je cjaj y MarHuTyJgaMa.

Tabesa 3.2: IIpBux HeKOMKO mojaTaka Kpubux cjaja objekra 0049-+003, mpeacraB/beHn Cy jyanjaHCKN
JaTyM U MOoJald Koju cy jiooujeru 3a duarpe V un R.

Jymujancku marym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) opr (mag)
2456542.47938 16.296 0.021 2456542.49410 15.877 0.014
2457011.29414 16.179 0.012 2457011.29274 15.849 0.009
2457011.34970 16.303 0.005 2457011.34780 15.947 0.056
2457013.29528 16.204 0.012 2457013.29389 15.835 0.008
2457014.26738 16.201 0.012 2457014.26599 15.856 0.009

IIpomena cjaja. Tpu objekra nmajy Beoma cj1ab cjaj y ONTHIKOM JIOMEHY (ca MArHUTyama
Behuwm ox 20 mag). To cy objekrn 10204292, 20524239 u 2128+-333. I'panuuna MarauTya 3a
nereknujy nsopa Gaia carermroum je 20.7 mag (Hodgkin et al., 2021). O6jekar 0652+426 nma
JIOMHHAHTY rajakcujy pomahuua. 300r Tora cTaTUCTHYKA aHAIN3a cjaja MOMEHyTHX objekaTa
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Cnuxka 3.1: Kpuse cjaja objexra 0049+003; 3esierum poMOuMa je rpeJicTaB/beHa KPUBa cjaja 3a dpurrap
V', 10K je npBeHUM KBaJpaTuMa KPHUBY cjaja 3a duarap R.

Huje paheHa (Kao HU UCIUTHBaME MPOMeHe 6oje U CIeKTPaJTHOT HHeKca). CTaTHCTUIKN pesyIi-
TaTh 3a ocTaje objekTe cy HaBesienn y tabesm 3.3. IlpescraBbenu cy: Ha3uB objekTa, uarap,
6poj mojaraka, pesyararu Abeosor Kpurepujyma, F—recra, makcumana (M 4x ), MUHIMAJIHA,
(Mpsrn), nmpoceuna (M 4y ) MarHuTy/ 18, aMILIATY/Ia KOja je J00ujeHa Kao pas3/inKa MaKCUMAJTHEe
u muauMasiHe Marautyie (A = Myax — My n), VAP u komenrapu. Pesyirare craructuakux
TECTOBA YMHE CTATUCTHKE KOje Cy m3padyHare y ofHOCY Ha yropuirhe 38e31e A u B. 3a Abeos
KPUTEPUjYM H3padyHATE Cy CTATUCTUKE ¢4 U ¢p W ynopeheHe ca KPUTUIHOM BPEIHOIINY .
3a F-rect mspauynare cy Fy u Fp n muxos oxHoc Fy,p, cBe Tpu BpeHocTH cy ynopehene ca
KpuTtuiaHoMm Bpefnomhy Fr. Ouexkubana ppeanoct I4/p je ~1, Tectupanu cjaj Tpeda ga Oye
[IPOMEH/HUB HA UCTU HAYUH 38 00€ yIOPHUIIHE 3Be3/e. Y KOJHUKO je 00jeKAT TPOMEH/BUB Y OJTHOCY
Ha obe yIopHuIillHe 3Be3/le U 3a 00a CTATUCTHYKA TeCTa, CMaTpaMo Jia je MPOMEHJbUB (Bapuja-
6uta), MTO je 03HAYEHO ca V y KOMEHTapuMa. YKOJUKO 00a CTATHCTUYKA TeCTa MOKa3yjy Ja
objekar HHUje MPOMEHJ/BUB UCTOBPEMEHO y OfHOCY Ha 3Be3ay A m B, cmarpamo Ja HEUje Bapu-
jabmwian (NV). ¥V ocramum caydajeBuMa Ha OCHOBY IIOMEHYTHUX CTATHCTUYKUX KPUTEPUjyMa He
MO2KEMO JIa TBPJUMO je oOjeKaT IPOMEH/bUB WU CTabuJIaH.

[IpomenspbuBOCT ¥y 00a jgoMeHa je jereKToBaHa Koj 16 objekara. Yerupu objekTa cy Ipo-
MeH/buBa caMo y V' someny, a ceaMm y R JioMeHy, IOTpeOHO je HACTaBUTH ca MOCMaTpambuMa 1
YTBP/IUTU TTPOMEHJbUBOCT Y OCTAJIUM JIOMEHHMa. 3a OocTajle 00jeKTe MocToju MOryhHOCT Ja cy
npomensbuBu. (Cjaj ce Hajuernthe Memao Ha UCTU HAYUH y 00a JIOMEHA, & MUHUMYMHU U MAKCHU-
MYMH cjaja Cy JOCTUIHYTH y MCTOM TpeHyTKy. Tokom miect roguna nocmarpama (2013-2019)
objekTn 1228+077, 14294249, 1556+335 u 17594756 nucy Oum NpoMeH/BUBH Y 00a JIOMeHa.
Hajcrabunauju objektn cy 15564335 u 1759+756. O6jektn 0838+235, 16184530 n 1753-+338
Hucy npomensbusu y V' momeny, a objekar 0838+456 y R jomeny. CTaTHCTHYKNA TECTOBHU TIO-
Kazyjy sa cy oojektu 0838+235 u 17534338 crabuinu, ajgu je pa3jor Maju Opoj nmocMarparma,
300T KOjUX Cy KPUTHIHE BPEIHOCTU CTATUCTUYKUX TecToBa Besmke. [loTpebno je macraBuTu ca
npahemem npomene cjaja 0838-+456 ja 6u ce yTBp/u/ia ITPOMEH/BUBOCT, jep y IMOCMATPadIKOM
nepuosy o 2016 1o 2019. mocroju maam 6poj mocmarpama. Objekar 1618+530 je mpomeHbUB
y R nomeny camo mo AGeoBOM Kputepujymy, cjaj ce mpoMeHuno 3a oko 0.2 maruuryje. [Ipomene
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cjaja oBOr 0oOjekTa cy BeoMa MaJie, cTaHgapaaa Aesujanuja je 0.047 mag y oba gomeHa.

Ocawm objekara, 10344574, 13124240, 15354231, 17224119, 17414597, 18114317, 21114801
n 23224396, nmajy nmpomeny cjaja Behy mim jeqnaxky 1 marautyau. /Isa BL Lac ob0jekra nmajy
HajBehy npomeny cjaja 1722+119 oko 2 mag u 1741+597 oko 1.7 mag.

[Tpomene cjaja objekara (y JOMEHUMA €JIEKTPOMAIHETHOD CIIEKTPA Y KOJUMA Cy CTATUCTUYKH
TECTOBH TIOKA3aJIM JIa Cy O0jeKTH MPOMEH/bUBH) aHAJIM3UPaHe Cy Ha HAYUH KOjU je O0jallbeH y
noone/bKy 2.2.2. llomanm cy yckiahuBanm ca jguneapHoM (DYHKITUJOM, TEPUOTUIHOM, WU
ca kombunanujom obe dyuknuje. IIpumehen je Tpemns mopacra cjaja y R jgoMeny oOjekTa
0210+515, nok je ko oOjekta 07414294 mpumehen Tpen: omajama cjaja y UCTOM JOMEHY.
Y oba jomena npumehen je Tpenj mopacta cjaja objekara 13454735, 17414597, 1811+317 un
21114801, a Tpeny onajama cjaja objekara 09074336, 1607+604 u 17224119. V Tabenu 3.4
cy mapameTpu JinHeapHe (pyHKIHje ca KojoM cy nojaru yekaahusanu. [IpencraBibenn cy: mme
objeKTa, JIOMEH y KOjeM je IpOMeHa, JIeTeKTOBaHa, U mapaMeTpu JuHeapHe (pyHKIMje ycKaahm-
Barba (Harmb m Tadka Ipeceka ca y OCOM) ca rpelikama. Y cjajy CBUX MPOMEHJbUBHUX ObjeKara,
ocuMm o0jekra 18114317, nerekToBaHe Cy U NEPUOIUIHE ITPOMEHE. 3a CBe 0DjeKTe KO/l KOjUX je
[PUCYTHA IIEPUOJIMIHA TPOMEHJBUBOCT Y jeTHOM WA y 00a JIoMeHa ojipeheHu cy HaBeJIEHUM Me-
Togama repuoj P (y manuma) u nosyamimuryaa SA (y MarauTygama) npomene cjaja. Y tabesn
3.5 nmaru cy: HasuB objekta, dbunrap, P u SA (oapehenn meromama DCDET u WWZ codbreepa
Vstar, codpreepom PERIODO04 u metomom GLSP), rpemke (oxpehene codreepom PERIOD04)
u FAP (onpeben meromom GLSP).

['padunm oBux objekara ca pyHKIIIjoM ycKaahusama cy npejcraB/bern y ciegehemM ojie/bKy
3.1, y KojeM cy ommcanud pe3y/TaTh 3a cBaku objekar mojegmuadHo. llepwomu u amiurye
BehnHe objekaTa Cy CAMYHU MAKO Cy OJpeheHM pas/imauTuM MeTojama. 3a rpaduyko mpei-
cTaBJbalbe Iepuojandne pyHkIiuje yckyiahupama KOpUINenn cy mapaMeTpu JI00UjeHu MeTOI0OM
DCDEFT. Paznuke nogaraka u dyukimje yckiaahupama rectupane ¢y AGCOBUM KPUTEPUjyMOM,
3a nuBo 3Hadajuoctu «=0.001. YKoJmKo je craTucTuka Beha o/l KpUTHIHE BPEIHOCTU XUTIOTE3a
Jla HeMa TPeHJIa y Pe3UIyaImMa ce MOXKe IPUXBATUTH, & PE3UIyasIu ce MOr'y O0jaCHUTH CJIydaj-
HUM TIpOMeHaMa. 3a cBe objekTe AGeoBa craTUCTUKA je Beha uu OJIM3y KPUTUIHE BPETHOCTH,
ocuM 3a objexre: 16034699 (y R momeny), 17224119 u 2111+801 (y oba momena).

ITpomena 6oje. [Ipomeny 6oje cMO MCHUTUBAIN CTATUCTHIKUM TECTOBUMA Y OJIHOCY HA
npoMeny Ooje yHopuITHUX 3Be37a. boja objekara HUje MPOMEH/bUBa MCTOBPEMEHO 3a 00a Te-
cra u obe 3Be3nme. Takobe, mcnmruBana je nmpomena 6oje (Tj. Kosjop mHmekca V — R) y TOKy
BpEMeHa U y OfHOCy Ha Maruutyiay R 3a 43 objexara. I[lomanm cy ycknabenu ca gmHeapHOM
dbyuknujom (objammeno y nomozgebky 2.2.2.6). ITporpam koju je passujen 3a ose morpebe (y
Python mporpamckoM jesuky) Huje IpejcTaB/beH ja Ou Te3a Guia KoHIm3Ha, Beh camo pe-
sysraru. Pesynraru Koju cy jo0ujeHr HakKOH yckialjuBama ca juHeapHoM dyHKIjoM (Haruob,
TadKa Ipeceka ca y ocoM, [lupconos koedunmjeHT Kopeaiuje r 1 BepoBaTHONA HYJITe XUIIOTE3€
o Hekopesanuju P) npejcrasbern cy y tabesm 3.6. 3a 43 ob6jekTa mpoMeHa KOJIOp WHJEKca
(V — R) TokoM BpeMeHa U y OJHOCY Ha MarHuTyidy R je npukazana Ha rpadurmma y Jlo-
narky ['. Kao npumep, Ha commum 3.2 je nmpukasana nmpomeHa KoJsiop unjekca (V' — R) 3a objekar
0049+003. Ha ropmem rpaduky je mpukasaHa MpoMeHa TOKOM BpemeHa (y jyJHjaHCKUM Jia-
mnMma). Ha nomem rpaduky je mprukasaHa OPOMeHa y OJHOCY Ha MarHuTyay R, momarmm cy
O3HAYEHN Pa3/JMIuTHM GojaMa Koje 3aBhCe Ol BpeMeHa (FBbUXOB PACIOH je IpPHKa3aH ca JIeCHe
crpane rpaduka).

3a objexre 08504284, 17534338, 23164238 u 2322+396 nocrymnan je Beoma MaJju OPoj Io-
naraka (8, 14, 14 u 15). He moxkemo Jia TBPIMMO Ja TOCTOJU CTATUCTHYKY 3HAYAJHA TIPOMEHA
00je HU TOKOM BpeMeHa HU ca IIPOMEHOM cjaja. boja objekara 0446-+294 u 1518+162 ce Huje me-
aJja TOKOM BpemeHa. boja 07414294, 0838+-235, 14294249, 16184530, 17224119, 2316+238
u objekTa 23224396 ce HUje CTATUCTUIKYU 3HAYAJHO ITPOMEHIIA TOKOM BpeMmena. Ca BpeMeHOM
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kosiop unjiekc (V' — R) objekara 0049-+003, 10324354, 1345+735, 1607+604 u 1818+551 je
pactao, a omnajao objekara 09074336, 09524338, 1145+321, 1201+454, 13124240, 17304604,
17414597, 18114317 m 2111+801. 3a ocrtayse objeKTe HE MOMKEMO Ja TBPANMO J& TOCTOjU
3HavYajHa IIpoMeHa 00je TOKOM BpeMeHa.
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Crumka 3.2: BasucHocr 60ja—Bpeme (rope) u 6oja—marnury/a (gose) objexra 0049+003.

Hucmo gerekroBaiu npomeny 6oje ca mpomeHoM cjaja (maruuryzae R) objekarta 06514428
u 1201+454. Ilpomena 6oje ca mpomeHoMm Maruutyje objekara 12424574 m 1838+575 cra-
THCTUYKKM Huje 3Hadajua. llpomena BWB koja je xkapakrtepucruuna 3a BL Lac objekre je
nerekroBana 3a 5 BL Lac o6jekara (16074604, 17224119, 1741+697, 1811+317 u 2274+381),
4 FSRQ (0049-+003, 17414294, 09504326 u 1612+378) u 3a 2 Sy (1818+551 u 2111+801).
[Tpomena RWB, kapakrepucrnana 3a FSRQ, nerekroBana je 3a 6 FSRQ (08384235, 0838-+456,
08544334, 1145+321, 16184530 u 1759+756), 2 BL Lac (0907+336 u 0952+4338), Sy (1345+735)
u QSO (1228+077). 3a ocraie objekre MoxkeMoO Ja TBpAuMO ja mocroju BWB nmm RWB
tpera. 3a 2 BL Lac o6jexra (10344574 u 1312+240), 2 Sy (0109+200 u 1429+249), FSRQ
(17304604) u QSO (1518+162) emarpamo ja je y mpomenu 60je npucyran BWB rpensa. 3a 3
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FSRQ (12124467, 1556-+335 u 16034699), 2 objexra ca ocobunama BL Lac u FSRQ ussopa
(04464074 m 1535+4231), Sy (1810+522) u QSO (1032+354) cmarpamo Ja je npucyran BWB

TPEHI,.

Boja tpu objexkra 1603+699, 18384575 u 22474381 ce MemaJjia epHOIUIHO TOKOM BPEMEHA
u ca mpoMeHoM cjaja. Boja oOjekra 1201+454 ce mepnoiuvHO MPOMEHMUIA Ca IPOMEHOM cjaja
objekTa, a 00ja objekta 1612-+378 ToKOM BpeMmeHa.

Tabesa 3.3: CraTucTuyky mojaly IpoMeHe cjaja objekara. ¥ Tabesin cy MpejIcTaB/beHn: HAa3uB 00jeKTa,
dunrap, 6poj momaraka, pesyararu AbeoBor KpurepujyMa, F-recra, MakcuMaHa, MUHIMAJHA, [IPO-
cevHa MarauTyga, amminryna A = Myrax — My, 1apaMerap aMILIATy e npoMensbuBoct VAP u
KOMEHTapHu.

IERS nazus dunrap n AbeoB Kpurepujym F-tect Muyax My May £op A V AP Kowmenrtapu

qa, 4B, qc Fa/p, Fa, Fp, F.  (mag) (mag) (mag) (mag) %
0049+003 % 30 0.18,0.15, 0.48 1.30, 20.64, 15.92, 3.29 16.731 16.166 16.461 + 0.185 0.565 56.40 \%
R 40 0.15, 0.15, 0.54  1.23, 48.16, 39.14, 2.76 16.292 15.835 16.100 + 0.147 0.457 45.61 \%
01094200 \%4 36 0.53, 0.47, 0.52 1.12, 6.50, 7.26, 2.93 17.652 17.116 17.414 4+ 0.120 0.536 53.29
R 47 0.35, 0.30, 0.57 1.03, 4.78, 4.63, 2.54 17.456 16.985 17.258 + 0.110 0.471 46.89 \%
02104515 14 39 0.43,0.39, 048 1.32, 2.22, 1.68, 3.29 16.384 15.970 16.125 + 0.101 0.414 41.29
R 49 0.43, 0.34, 0.54 1.07, 3.43, 3.66, 2.80 15.725 15.329 15.443 4+ 0.097 0.396 39.58 \%
04464074 \% 28 0.48, 0.54, 0.41 1.06, 27.31, 25.77, 4.13 17.341 16.927 17.102 4+ 0.098 0.414 41.04
R 36 0.59, 0.44, 0.47 1.30, 7.12, 9.25, 3.36  16.735 16.369 16.591 + 0.078 0.366 36.38
06514428 \%4 28 0.52, 0.50, 0.46 1.11, 21.70, 24.14, 3.53 17.160 16.783 16.952 + 0.094 0.377 37.35
R 33 0.37,0.26, 0.49 1.28, 12.68, 16.18, 3.15 16.497 16.238 16.388 £ 0.067 0.259 25.42 \%
07414294 14 30 0.35,0.34, 0.44 1.39, 2.74, 3.82, 3.74 17.296 16.954 17.092 + 0.095 0.342 33.59
R 32 0.29,0.28,0.46 1.43, 8.40, 12.01, 3.53 16.991 16.623 16.752 + 0.088 0.368 36.49 \%
08384235 \%4 20 0.47, 0.80, 0.34 1.06, 1.49, 1.59, 5.54 18.002 17.641 17.852 + 0.096 — — NV
R 29 0.59, 0.39, 0.44 1.11, 2.58, 2.33, 3.74 17.849 17.487 17.631 + 0.087 0.362 35.69
08384456 \%4 40 0.88, 0.81, 0.54 1.31, 2.79, 3.67, 2.76 17.714 17.397 17.575 4+ 0.061 0.317 30.95
R 43  1.18, 1.21, 0.56 1.29, 1.93, 2.49, 2.66 17.196 17.015 17.129 + 0.043 — — NV
08504284 14 13 0.34,0.41,0.29 1.02, 9.88, 10.11, 7.00 18.545 18.025 18.338 £ 0.132 0.520 51.45
R 27 0.48, 0.42, 0.46 1.55, 3.80, 5.90, 3.53 18.365 17.865 18.124 4+ 0.096 0.500 49.74
08544334 \% 35 0.38, 0.43, 0.51 1.41, 7.70, 10.84, 2.98 18.342 17.913 18.083 4+ 0.094 0.429 42.32 \%
R 36 0.56, 0.55, 0.52 1.63, 4.59, 7.47, 2.93 18.065 17.652 17.811 + 0.083 0.413 40.67
09074336 \%4 39 0.18,0.19, 0.52 1.05, 11.54, 11.02, 2.93 16.704 15.899 16.226 4+ 0.180 0.805 80.51 \%
R 42 0.13, 0.09, 0.54 1.05, 25.25, 24.10, 2.80 16.445 15.559 15.911 £+ 0.191 0.886 88.56 \%
09504326 14 39 0.55,0.53, 0.54 1.09, 12.12, 13.18, 2.80 17.727 17.375 17.571 + 0.096 0.352 34.62
R 40 0.72, 0.62, 0.54 1.23, 6.32, 5.12, 2.76 17.177 16.994 17.091 4+ 0.038 0.183 17.94
09524338 \%4 45 0.51, 0.41, 0.56 1.41, 5.05, 7.12, 2.60 17.434 17.001 17.213 4+ 0.083 0.433 42.80 \%
R 43 0.43, 0.38, 0.56 1.38, 5.23, 7.20, 2.66 17.247 16.911 17.074 + 0.076 0.336 33.28 \%
1032+354 \%4 38 0.92, 0.70, 0.53 1.31, 5.72, 7.49, 2.84 18.238 17.845 18.031 4+ 0.087 0.393 38.35
R 43  0.87, 0.85, 0.56 1.03, 7.97, 7.74, 2.66 17.950 17.648 17.776 4+ 0.066 0.302 29.56
1034-+574 14 47  0.20, 0.21, 0.57  1.00, 83.77, 83.96, 2.54 16.919 15.545 16.086 + 0.335 1.374 137.16 \%
R 47 0.23, 0.22, 0.57 1.01, 96.54, 97.13, 2.54 16.504 15.253 15.744 £+ 0.328 1.251 124.82 \%
1145+321 \% 53 0.44, 0.45, 0.60 1.07, 5.11, 5.45, 2.40 17.564 17.132 17.311 4+ 0.103 0.432 42.76 A\
R 54 0.59, 0.63, 0.60 1.13, 9.50, 8.42, 2.38 17.458 17.113 17.266 + 0.090 0.345 33.80
1201+454 \%4 39 0.48, 0.39, 0.54 1.50, 3.75, 2.51, 2.80 17.823 17.438 17.643 4+ 0.097 0.385 37.75
R 47 0.61, 0.60, 0.57 1.16, 2.44, 2.83, 2.54 17.480 17.206 17.344 4+ 0.070 0.274 26.85
1212+467 14 50 0.23, 0.23, 0.58 1.02, 51.11, 50.25, 2.49 18.150 17.282 17.645 4+ 0.203 0.868 86.13 \%
R 50 0.19, 0.17, 0.58 1.06, 36.06, 33.89, 2.49 17.900 17.181 17.499 + 0.186 0.719 71.54 \%
1228+077 \% 30 1.19, 1.04, 0.46 1.16, 2.03, 1.76, 3.53 18.206 17.829 17.948 + 0.093 — — NV
R 36 0.59, 0.60, 0.51 1.16, 1.76, 2.04, 3.04 17.915 17.613 17.757 + 0.077 - — NV
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Hacrasak Tabese 3.3.

IERS nasu dunrap n AbeoB Kpurepujym F-recr Myax Myiy  May oy A V AP Komenrapu
qA; 4B; Qe Fu/p, Fa, F, It (mag) (mag) (mag) (mag) %
12424574 V49 0.25,0.26, 0.56 1.04, 28.77, 27.66, 2.66 ~ 18.167 17.371 17.710 £+ 0.223 0.796 78.85 \%
R 57 0.24,0.27, 0.59 1.10, 58.77, 64.44, 2.44  17.816 16.990 17.353 + 0.229 0.826 82.01 A%
1312+240 1% 31 0.25,0.27, 0.44 1.13, 44.66, 39.56, 3.74 17.634 16.494 17.254 + 0.350 1.140 113.88 \%
R 31 0.21,0.20,045 1.11, 118.40, 106.82, 3.63 17.176 16.170 16.784 + 0.350 1.006 100.48 \%
1345+735 V43 0.27,0.39, 0.52 1.03, 6.33, 6.54, 2.89 16.621 16.177 16.428 + 0.107 0.444 44.25 \%
R 48 0.28,0.30, 0.56 1.01, 9.42, 9.35, 2.66 16.414 15.919 16.147 4+ 0.116 0.495 49.40 A%
1429+249 1% 40 0.49, 0.51, 0.50 1.32, 3.49, 4.61, 3.09 17.614 17.134 17.417 + 0.107 - - NV
R 44 0.51, 0.50, 0.52 1.10, 2.56, 2.82, 2.89 17.343 17.076 17.197 +£ 0.073 - - NV
15184162 V42 0.42,0.45,0.55 1.20, 3.44, 2.86, 2.69 18.024 17.604 17.819 + 0.098 0.420 41.55 \%
R 44 0.61, 0.65, 0.56 1.01, 4.61, 4.66, 2.63 17.646 17.298 17.472 £+ 0.073 0.348 34.20
15354231 V43 0.30, 0.31, 0.56 1.11, 31.34, 34.81, 2.66  19.036 18.133 18.472 + 0.233 0.903 89.81 A%
R 44 0.15, 0.18, 0.56 1.12, 16.41, 18.34, 2.63  18.610 17.797 18.193 £+ 0.214 0.813 80.68 \%
15564335 V41 0.43,0.57,0.55 1.18, 2.80, 2.37, 2.73 17.581 17.350 17.459 + 0.064 — - NV
R 50 0.77,0.63, 0.58 1.44, 1.23, 1.77, 2.46 17.080 16.886 16.988 + 0.052 NV
16034699 V. 40 0.20,0.17, 0.49 1.06, 30.83, 32.67, 3.15  17.326 17.026 17.146 + 0.085 0.300 29.70 \%
R 47 0.25,0.21, 0.54 1.19, 23.03, 19.42, 2.80  16.890 16.630 16.762 £+ 0.076 0.260 25.85 A%
16074604 V. 42 0.26, 0.27, 0.55 1.12, 23.81, 21.33,2.69  17.677 17.152 17.400 £+ 0.127 0.525 52.18 \%
R 48 0.38,0.41, 0.58 1.23, 8.55, 6.97, 2.51 17.140 16.747 16.956 + 0.095 0.393 39.02 \%
16124378 1% 37 0.15,0.15, 0.49 1.27, 12.90, 10.16, 3.22 17.128 16.686 16.895 + 0.137 0.442 44.16 \%
R 42 0.11, 0.10, 0.52 1.02, 13.16, 12.93, 2.93  16.661 16.271 16.474 + 0.111 0.390 38.94 A%
1618+-530 V35 0.62,0.60, 0.54 1.25, 1.10, 1.38, 2.98 17.011 16.813 16.903 £+ 0.047 — - NV
R 40 0.45,0.44, 0.51 1.00, 1.53, 1.54, 2.76 16.758 16.519 16.631 £ 0.047 0.239 23.58
17224119 V43 0.11,0.12,0.52  1.05, 202.59, 192.64, 2.93 16.780 14.888 15.571 + 0.467 1.892 189.06 A%
R 47 0.11,0.11, 0.54 1.00, 1389.46, 1387.88, 2.76 16.343 14.371 15.083 + 0.477 1.972 197.16 \%
17304604 V44 0.20,0.18, 0.51 1.05, 29.23, 30.55, 2.98  18.296 17.745 18.044 + 0.149 0.551 54.73 \%
R 53 0.15,0.12, 0.56 1.01, 44.02, 44.61, 2.66  18.052 17.499 17.811 + 0.145 0.553 55.02 \%
1741+597 V55 0.26, 0.27, 0.60 1.05, 40.03, 41.84, 2.36  18.435 16.837 17.975 + 0.313 1.598 159.37 A%
R 62 0.21,0.21, 0.62 1.03, 33.84, 34.79, 2.24  18.145 16.447 17.513 £+ 0.310 1.698 169.71 \%
17534338 V14 0.95,0.93, 0.26 1.44, 4.87, 7.00, 8.75 18.753 18.474 18.666 + 0.084 — - NV
R 44 0.74,0.67, 0.54 1.34, 3.59, 4.80, 2.76 18.047 17.739 17.899 + 0.071 0.308 30.25
17594756 V51 0.58,0.72, 0.56 1.71, 1.05, 1.80, 2.60 17.061 16.856 16.966 + 0.046 — - NV
R 59 0.66, 0.70, 0.60 1.33, 1.30, 1.72, 2.40 16.738 16.569 16.663 + 0.040 — - NV
1810+522 V33 0.46, 0.44, 0.45 1.17, 6.85, 8.00, 3.63 18.054 17.749 17.883 + 0.088 0.305 29.73
R 47 0.94,0.73, 0.54 1.11, 10.10, 11.26, 2.76 ~ 17.650 17.375 17.542 + 0.069 0.275 26.67
1811+317 V42 0.07,0.10, 0.52 1.18, 55.83, 47.43, 2.93  16.965 15.653 16.409 + 0.374 1.312 131.17 A%
R 48 0.09,0.08,0.55  1.05, 170.27, 162.84, 2.69 16.503 15.313 16.005 + 0.334 1.190 118.95 \%
18184551 V41 0.27,0.44, 0.51 1.07, 5.22, 4.87, 3.04 17.217 16.965 17.106 £+ 0.064 0.252 24.87 A%
R 53 0.80,0.94, 0.57 1.08, 3.10, 3.34, 2.57 16.849 16.630 16.751 4+ 0.048 0.219 21.36
18384575 V. 30 0.68,0.83,0.41 1.09, 4.39, 4.03, 4.13 17.654 17.312 17.459 + 0.111 0.342 33.75
R 39 0.80,0.94, 0.57 1.07, 3.34, 3.12, 3.22 16.994 16.685 16.813 £+ 0.091 0.309 30.56
2111+801 V23 0.57,0.63,0.31 1.12, 42.63, 47.57, 6.41  18.972 17.834 18.285 + 0.307 1.138 113.61
R 33 0.18,0.19, 0.42 1.01, 93.18, 94.38, 3.98  18.624 17.751 18.079 + 0.224 0.873 87.03 A%
2247+381 V. 40 0.68, 0.55, 0.49 1.10, 8.49, 9.36, 3.22 16.980 16.491 16.757 + 0.106 0.489 48.81
R 54 0.35,0.38, 0.56 1.08, 13.48, 12.46, 2.60  16.418 15.966 16.164 + 0.101 0.452 45.12 A%
2316+238 V16 0.70, 0.64, 0.26 1.03, 14.78, 14.38, 8.75  19.037 18.767 18.932 & 0.082 0.270 25.52
R 37 0.69,0.72, 0.48 1.11, 7.46, 6.70, 3.29 18.711 18.377 18.526 + 0.079 0.334 32.51
2322+396 1% 15 0.74, 0.76, 0.22  1.02, 206.68, 211.66, 12.05 19.646 18.349 18.829 + 0.320 1.297 129.47

R 32 0.25,0.24, 043 1.01, 92.20, 93.11, 3.85  18.893 17.424 18.158 &+ 0.344 1.469 146.69 \Y

Hamomena. O3naka V y KOMEHTapuMa ce OJHOCH Ha 00jeKTe KOju Cy IIPOMEHJbHBH, a o3HaKa NV Ha crabmine objekre.
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Tabena 3.4: Pesynraru yckiahuBama cjaja objekara 02104515, 0741+294, 09074336, 1345+735,
1607+604, 1722+119, 17414597, 18114317 u 21114801 ca suneapHoM (PYHKITHjOM.

[ERS nazu duarap Harub [Ipecek ca y ocom
0210+515 R 208.058323 & 53.530313 -7.84E-05 &+ 2.18E-05
07414294 R —265.405882 + 48.242912  1.15E-04 £ 1.96E-05
09074336 V —613.805270 4+ 107.534841  2.56E-04 + 4.38E-05
R —733.374255 &+ 97.530183  3.05E-04 & 3.97E-05
13454735 V 136.346672 £ 69.798997 -4.88E-05 +£ 2.84E-05
R 211.507893 &+ 73.660795 -7.95E-05 4+ 3.00E-05
16074604 Vv —247.237611 + 66.701843 1.08E-04 £ 2.71E-05
R —150.006850 &+ 51.367296  6.79E-05 £+ 2.09E-05
1722+119 % —371.236368 + 277.163487  1.57E-04 + 1.13E-04
R —396.462647 + 282.650161  1.67E-04 £ 1.15E-04
17414597 V 553.098325 4+ 157.915749 -2.18E-04 + 6.43E-05
R 523.160733 4+ 158.286677 -2.06E-04 + 6.44E-05
1811+317 V 1395.271310 £ 82.003046 -5.61E-04 £ 3.34E-05
R 1331.398783 & 77.148571 -5.35E-04 + 3.14E-05
2111+801 Vv 1104.991564 4+ 130.201564 -4.42E-04 + 5.30E-05
R 836.363871 &+ 87.370439 -3.33E-04 £ 3.55E-05
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Ta6ena 3.5: [lepuomu P (man) u nomyammauryme SA (mag) mpomMere cjaja IpOMEH/bUBUX OOjekaTa.

IERS nasus | punrap | DCDFT WWZ PERIODO04 GLSP
P SA | P SA P SA P SA FAP
00494003 1% 2935 0.21 {2937 0.21 |2648 159 0.20 + 0.03 [3035 0.19 9.48x107°7
R 3369 0.23 [3351 0.23 |2648 +154 0.19 + 0.02 (9233 1.04 1.75x10793
0109-+200 R 1033 0.13 |1035 0.13 [1137+ 35 0.124+0.02 | 954 0.19 1.71x10~'4
0210+515 R 908 0.10 | 907 0.10 | 847+ 25 0.07 +0.02 | 895 0.10 3.57x10~%
06514428 R 1817 0.06 [1818 0.06 |1913 £154 0.06 & 0.01 {2081 0.09 1.49x107%
0741-+294 R 1032 0.10 [1033 0.10 | 842+ 53 0.04 4+ 0.01 [1005 0.08 2.65x107°!
0854-+334 1% 2124 0.15 [2215 0.16 | 2239 +270 0.08 £ 0.03 | 434 0.13 5.14x10°10
0907+336 1% 634 0.15| 639 0.15 | 585+ 16 0.12 4+ 0.03 | 611 0.13 3.64x10702
R 595 0.14 | 601 0.14 | 577+ 12 0.13 4+ 0.02 | 595 0.14 5.15x107%
09524338 1% 2240 0.10 [2269 0.10 | 2289 +168 0.10 + 0.01 {2091 0.10 1.53x10~10
R 1823 0.10 [1825 0.10 [2034 £123 0.10 & 0.01 {2082 0.10 7.50x10~'°
1034+574 1% 122 043 | 123 042 | 136+ 5 042 +£0.04 | 120 0.42 2.60x10710
R* 124 041 | 124 040 | 136+ 5 0.40 +0.04 | 122 0.41 1.50x10~%
1145+321 V* 587 0.11 | 581 0.12 | 599+ 12 0.10 &+ 0.01 | 480 0.14 1.20x1079°
1212-+467 Vv 2059 0.27 {2066 0.27 {2013 +100 0.22 4+ 0.03 [2017 0.19 4.61x107%
R 2051 0.25 [2056 0.25 |2013 + 99 0.24 &+ 0.02 [1839 0.24 3.43x10797
1242-+574 1% 890 0.30 | 886 0.30 | 867+ 17 0.30 &+ 0.03 | 801 0.27 3.10x1071°
R 900 0.26 | 896 0.26 | 867+ 19 0.26 + 0.02 | 900 0.17 6.10x10~10
13124240 1% 1256 0.43 [1257 0.43 [1226 + 40 0.43 &+ 0.06 [1127 0.47 5.08x10'°
R 1223 0.43 1223 0.42 [1226+ 35 0.43 + 0.05 | 1157 0.46 2.22x107'6
1345+735 1% 1156 0.14 |1159 0.14 [1311+ 58 0.11 4+ 0.02 |1154 0.14 6.07x107%8
R 1166 0.15 |1168 0.15 [1199 + 46 0.14 4+ 0.02 |1146 0.14 2.41x107%
15184162 1% 8074 0.90 | 435 0.10 | 611+ 21 0.08 £ 0.02 | 452 0.19 1.05x10
15354231 1% 8214 2.43 2172 0.25 |2054 £109 0.31 £+ 0.04 [1940 0.24 1.33x10793
R 2397 0.32 {2398 0.32 [17734 73 0.27 £ 0.03 |4563 0.73 7.28x10~ !
1603+699 1% 1841 0.10 [1843 0.10 |2060 £127 0.09 &+ 0.01 [1807 0.13 8.35x1013
R 1743 0.08 [1713 0.11 |2277 £175 0.08 & 0.01 {1630 0.12 2.63x10797
16074604 1% 1464 0.18 |1465 0.18 |1606 + 61 0.16 + 0.02 |1501 0.17 7.13x10~%
R 1429 0.10 |1430 0.10 [1387 4+ 65 0.09 + 0.01 | 1448 0.09 1.86x107%3
1612+378 1% 2506 0.20 |2508 0.20 |2114 4+ 49 0.18 + 0.01 {2426 0.20 6.05%x10726
R 2483 0.16 |2484 0.16 |2114+ 45 0.14 £ 0.01 {2540 0.16 1.40x10~30
17224119 Vi 66 0.14 | 69 0.13| 81+ 7 012+0.02| 66 0.14 2.69x107%
Rx 66 0.14 | 66 0.14| 814+ 7 0.124+002| 65 0.14 7.41x107%
1% 1377 0.69 |1379 0.68 | 1606 + 86 0.46 4+ 0.07 |1369 0.72 9.03x10710
R 1892 0.46 |1882 0.45 |1645+ 92 0.44 4+ 0.06 1945 0.49 6.48x107%6
17304604 1% 3039 0.19 [3042 0.19 [2610+ 98 0.17 + 0.03 3556 0.19 1.05x10~%
R 2463 0.18 [2459 0.18 |2466 +£114 0.18 £+ 0.02 |2667 0.20 8.15x10723
1741-+597 1% 4987 1.20 | 5042 1.22 |3570 £142 0.71 £ 0.10 [4990 1.20 1.35x10798
R 3217 0.63 [ 3208 0.62 [2631+ 98 0.49 + 0.05 |3219 0.63 2.16x10~'2
1818+551 1% 2964 0.06 {3000 0.06 [2700 4262 0.06 + 0.01 |2766 0.06 8.62x10~%
2111+801 1% 665 0.16 | 367 0.22 | 618+ 30 0.134+0.04 | 665 0.16 7.32x10~%
R 699 0.13 | 696 0.13 | 684+ 22 0.124+0.02 | 691 0.13 5.71x10~%
22474381 R 708 0.11 | 707 0.11 | 732+ 20 0.10 £0.02 | 703 0.06 5.90x10~%
23221396 R 1484 0.34 |1492 0.34 [1379+ 96 0.33 4+ 0.06 |1111 0.54 1.18x1079

Hamomena: osnaka * ce ogaocn Ha nmogaTke Koju cy mobujenu camo Tesmeckornom TJO.
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(a) IIpomena kosop unyexca (V — R) ca BpeMeHOM

Tabesa 3.6: IIpomena 6oje

(6) Basucuoct Kosop umyekca (V — R) y ogHocy Ha Mar-

autyny R
O6jexkar Haru6 TIpecek r P O6jekar Haru6 TIpecek r P
(x1075) ca y 0coM ca y 0coM

0049+003 4.0 & 0.4 0.331 & 0.007 0.5220 3.10x10793 00494003 0.189 + 0.018 -2.64 + 0.29 0.556 1.40x10793
01094200 0.7 = 1.1 0.112 & 0.019 0.1338 4.44x1070! 01094200 0.026 + 0.041 -0.32 £ 0.70 0.129 4.61x10~91
0210+515 -0.8 & 0.4 0.668 & 0.006 -0.1267 4.55x10701 0210+515 -0.095 £ 0.017  2.13 + 0.27 -0.305 6.68x10~02
0446+074 0.0 £ 0.9 0.514 & 0.011 0.0036 9.86x10~01 0446074 -0.244 + 0.067  4.56 4+ 1.11 -0.278 1.61x10~°!
0651+428 -2.1 = 1.1 0.593 & 0.016 -0.2789 1.77x10~01 0651+428 0.003 £ 0.062  0.52 £ 1.02 0.006 9.77x10~91
07414294 0.5 £ 1.0 0.330 & 0.015 0.0488 7.98x10701 07414294 0.305 £ 0.085 -4.76 £ 1.42 0.392 3.23x10792
08384235 -0.6 = 1.7 0.273 & 0.026 -0.0575 8.21x10701 08384235 -0.208 £ 0.070  3.93 £ 1.23 -0.477 4.52x10792
08384456 1.0 = 1.0 0.445 4+ 0.014 0.1104 5.04x10701 0838+456 -0.868 #+ 0.146 15.32 4 2.49 -0.643 1.01x1095
08504284 -9.9 & 4.8 0.409 &+ 0.070 -0.6119 1.07x10~01 08504284 -0.269 £ 0.251  5.15 + 4.56 -0.320 4.40x10791
08544334 3.9+ 2.5 0.217 4+ 0.024 0.1490 4.08x10~01 08544334 -0.678 £ 0.130 12.33 £ 2.32 -0.486 4.20x10793
09074336 -4.7 + 0.5 0.373 4+ 0.005 -0.5275 6.00x107%4 09074336 -0.093 £ 0.013  1.81 £ 0.20 -0.391 1.38x10792
09504326 -2.4 &+ 0.8 0.477 4 0.012 -0.1520 3.69x10~01 09504326 1.207 £ 0.086 -20.16 + 1.47 0.720 1.00x10796
09524338 -6.5 &+ 0.9 0.185 & 0.011 -0.4333 4.10x10~03 09524338 -0.513 £ 0.044 8.88 £ 0.75 -0.707 2.00x10~97
10324354 4.4+ 1.0 0.192 £+ 0.010 0.4151 1.46x1002 10324354 -0.136 & 0.043  2.65 & 0.77 -0.289 9.75x10~02
10344574 1.0 0.3 0.322 £+ 0.004 0.1620 2.82x10~ 0! 1034+574 0.033 & 0.007 -0.19 & 0.11 0.273 6.67x10702
11454321 -3.4 + 0.8 0.094 + 0.011 -0.3767 7.00x1093 11454321 -0.162 & 0.044  2.85 4+ 0.76 -0.326 2.09x10~02
1201+454 -5.5 £ 1.3 0.358 £ 0.019 -0.3746 2.44x10~02 1201+454 0.004 & 0.079  0.22 4+ 1.36 0.004 9.80x10~ 0!
12124467 -2.3 + 1.2 0.166 £ 0.012 -0.1504 2.97x10~0! 12124467 -0.055 & 0.036  1.11 4 0.63 -0.120 4.07x10~ 0!
12284077 2.6 + 1.0 0.163 £ 0.011 0.2166 2.78x10 0! 12284077 -0.777 4 0.097 13.94 4+ 1.72 -0.697 5.34x10~05
12424574 -0.3 £ 0.5 0.393 £ 0.010 -0.0333 8.20x10~0! 12424574 -0.013 4 0.022  0.61 4 0.38 -0.035 8.11x10~ 0!
13124240 -5.8 £ 0.7 0.452 £ 0.010 -0.5755 2.10x1093 13124240 0.034 4 0.009 -0.19 4+ 0.15 0.261 1.97x10~ 0!
1345+735 4.3 4+ 0.4 0.198 £ 0.005 0.3987 9.80x1093 1345+735 -0.228 & 0.017  3.95 & 0.27 -0.459 2.60x10703
14294249 0.5+ 0.5 0.205 £ 0.009 0.0594 7.19x10~ 0! 1429+249 0.226 & 0.059 -3.68 4 1.02 0.244 1.34x10~0!
15184162 0.0 & 0.9 0.357 £ 0.013 -0.0004 9.98x10~ 0! 1518+162 0.069 & 0.068 -0.84 4+ 1.19 0.112 5.08x10~°!
15354231 -2.1 + 1.5 0.277 £ 0.027 -0.1219 4.54x10~ 0! 15354231 -0.082 4 0.055  1.73 4 1.01 -0.134 4.11x10~°!
15564335 0.4 + 0.5 0.465 £ 0.009 0.0554 7.34x10~ 01 15564335 -0.096 & 0.060  2.11 + 1.01 -0.119 4.64x10~0!
1603+699 -1.1 + 0.5 0.426 £ 0.007 -0.1391 3.99x10~ 0! 1603+699 -0.068 & 0.033  1.56 & 0.55 -0.132 4.24x10~0!
1607+604 4.1 + 0.5 0.375 £ 0.007 0.5807 1.00x10~%4 1607+604 0.302 & 0.038 -4.69 & 0.64 0.559 1.00x10~04
16124378 1.3 4+ 0.4 0.417 £ 0.006 0.2296 1.72x10~ 0! 16124378 0.175 & 0.022 -2.44 4+ 0.36 0.607 1.00x10~04
16184530 -0.1 + 0.6 0.269 £ 0.008 -0.0228 8.97x10~ 0! 16184530 -0.463 & 0.117  7.97 &+ 1.94 -0.480 3.52x10703
17224119 0.1 + 0.3 0.427 £ 0.005 0.0244 8.77x10~ 0! 17224119 0.024 & 0.005 0.08 & 0.07 0.372 1.41x10702
17304604 -5.0 & 0.6 0.324 + 0.007 -0.3887 1.32x1002 1730+604 0.095 & 0.025 -1.43 +0.45 0.163 3.16x100!
17414597 -9.2 + 0.6 0.644 + 0.012 -0.7930 1.46x10~12 17414597 0.121 £ 0.007 -1.60 & 0.12 0.861 1.43x10~16
17534338 4.5+ 2.0 0.626 £ 0.034 0.2224 4.45x10~0! 17534338 -0.099 & 0.181  2.47 4 3.24 -0.056 8.50x10~ 0!
1759+756 -1.1 £ 0.5 0.326 & 0.009 -0.1525 2.86x10~ 01 17594756 -0.603 & 0.095 10.36 & 1.59 -0.459 7.00x10~04
18104522 -0.9 + 1.1 0.391 £ 0.016 -0.1575 3.82x10~0! 18104522 -0.162 & 0.089  3.23 & 1.56 -0.324 6.62x10702
18114317 -3.4 + 0.4 0.450 £ 0.007 -0.7246 9.00x10~%8 18114317 0.000 & 0.000  0.45 4 0.01 0.768 0.00x10700
18184551 2.5 4+ 0.6 0.316 £ 0.008 0.5101 8.00x10~%4 18184551 0.216 & 0.056 -3.26 4 0.93 0.446 4.00x10~03
1838+575 1.7 + 0.7 0.605 £ 0.015 0.2940 1.15x10~0! 1838+575 -0.034 4 0.061  1.21 4 1.03 -0.073 7.03x10~ 0!
2111+801 -6.2 & 1.8 0.326 & 0.035 -0.4172 5.34x10702 21114801 0.282 + 0.049 -4.85 4 0.88 0.681 4.82x10~%*
22474381 0.1 £ 0.4 0.527 & 0.007 0.0159 9.22x10701 2247+381 0.218 4 0.029 -3.00 &+ 0.46 0.322 4.26x10792
23164238 0.4 £ 3.2 0.368 & 0.053 0.0520 8.60x10~01 2316+238 -0.182 & 0.302  3.75 + 5.60 -0.258 3.73x100!
23224396 2.4 + 2.8 0.522 4+ 0.046 0.0861 7.60x10~01 2322+396 -0.040 & 0.068  1.29 4+ 1.25 -0.059 8.34x10~0!
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

3.1 IIpomene cjaja u 6oje mmojeJMHAYIHNX ODjeKaTa

3a u3060p objekaTa KOju Cy HAJIOTOIHAjH 3a IOBE3NBaIbe /1Ba HeOeCcKa KOOPIMHATHA CUCTEMA
(jemHor y pajmo u Apyror y ONTHYKOM JIOMEHY), BAXKHO je Jia ce TopeJl IIpoMeHe cjaja u 6oje,
aHaJM3upajy 1 JAPyru acTPOPU3NIKA apaMeTpu. 300T Tora CMO Y OBOM OJIeJbKY, OCHM aHaJII3e
HAIMUX (DOTOMETPHUjCKUX I0/IATAKA Yy OINTUYKOM JIOMEHY, [IPEJICTABU/IN IIO/IATKE U3 JINTEPATyPe
KOjU Cy OJ 3HAa4Yaja 3a Hallle UCTPaXKuBame (KaTasolllKe MarHuTyje, aHajuse cjaja u 6oje, 1p-
BeHu nomak, MopdoJorujy, Macy 1pHe pyle, croiy akpenuje! u ap). Ykomuko cy 3a objekre
OUIIM JTOCTYITHU Pe3y/ITaTi aHaJIN3e MPOMEHe cjaja y OIMTHIKOM JOMEHY (Ha OCHOBY Pa3JIMIUTIX
KaTaJOIIKUX BpeaHocTH, Ha ocHOBY Pan-STARRS 37 nperpare Heba u ¢j1.) OBO je Ha3HAYEHO 3a
cBaKM 00OjeKaT rmojeaunadno. Takohe, yKOJIUKO je MOCTYITHO, HABEJEHE Cy MPEIU3HUje BPETHOCTH
3a [pBeHn noMmak (y OJIHOCY Ha BPEIHOCTH Koje cy jare y Tabeau 1.1).

Ba Heke obGjeKTe y JIMTEpaTypu je IMpejcTaB/beHa HUXOBa MOPQOJIONKA CTPYKTYpa (je-
3rpO, PAIMO-MIIAa3, PaJIHO-OBAJIN), KapaKTepUCTHKe Tasjakcuje poMahnHa 1 HU3MIKN Hapame-
Tpu miaza. OBe muoOpMaImje cy o1 3HaYaja 3a n300p KOMIAKTHUX objekaTta. Mopdosrorka
CTPYKTypa objeKTa MOXKe OUTH Jpyraduja Ha PasjnduTHM paJuo-dpekBeHnjaMa. 300r Tora
[0JIOXKaj HajcjajHuje Tadke o0jeKTa Ha pPa3IMIUTUM pauo-(ppeKBeHIjaMa MOXKe Jla Ce pa-
3JIMKYyje. YKOJIMKO je JIeTeKTOBaHa rajiakcuja JomahuH, mocToju MOryhHOCT fia cjaj rajakcuje
Oy/e JOMUHAHTAH y OJHOCY Ha IEHTPaJHU jieo oOjekTa. OBO MOXKe Ja yTude Ha MPEIU3HOCT
ojipehuBarma hoTONEHTPaA Y OIITUYKOM JIOMEHY.

Ba eposyrujy AI'J, mopes ripBeHOr oOMaka, BaxKHU cy 1 Maca IpHe pyre Mpy (enr. black
hole mass) u crona akperuje. JeaHa 0J1 IMPEKTHUX METOJIa 3a ojpeljuBarme Mace IpHE pyIIe je
peBepOepaImono Manupame. ¥ OCHOBU METOJIE je MPETHOCTaBKa Jia ¢y mpoMene (hIyKca IMpo-
KUX JINHUja U KOHTUHYYMa Y CHAXKHOj Kopesaiuju. BpemeHcko kalimbeme n3mel)y oBux mpoMena
Jlaje jeJIHOCTaBHY MPOIEHY pajujyca mupokomHrjckor peruoda (R). Ykoimko ce npernocraBu
Jla je rac y MUPOKOJIMHIJCKOM PETHOHY BUPHUjaIN30BaH, Ha OCHOBY TeOpEMe BHPHUjajIa MOXKe Ja
ce onpenn maca 1npue pyrne Mpy (#a ocroBy Beh onpehenor R). Cryamje Koje cy Kopueruie
OBy MeTOJy MOKa3yjy Jia MoCTOju cHaXKHa Kopesanuja uamely R u mymunosnoctu ksazapa (L)
na 5100 A (amp. Kaspi et al., 2000; Bentz et al., 2009, 2013). Pesepbepanuono manuparse
zaxTeBa mpaheme cjaja y JiyKeM BPEeMEHCKOM Iepuojy. 30or Tora je Hajduemihe 3a ojpehu-
Barmbe Mace IpHe pyrie Kopuihena kopenanuja (R - L) Ha oCHOBY crieKTpa je/iHe ermoxe 3a Kojy
Cy Mepema IUPUHEe eMUCUOHE JIMHUje U JIYMUHO3HOCT JIOCTYIIHU. JeJlaH oJ napaMerapa Koju
yTHde Ha crekTpajine Kapakrepuctuke AI'J je Exaunrronos omsoc - omHoc 6ooMerpujeke? u
Euurronose symunosuoctu Ly ~ 1.26 x 10%(Mpy /Mg)|erg s7!|, tne je My maca Cynna.

Haxkon nipejictaBbarma pesysirara Ipyrux ayTopa, IpeJcTaB/beHa je aHaan3a rnojgaraka Koje
CMO TPUKYIIMJIA TOKOM IecT rojuna nocmarpama y V. u R gomeny. Cjaj Behune objekara
ce Memao Ha MCTU HAa4YMH y oba JjioMeHa. I[Ipomene cjaja ¢cMO MCIIMTHUBAJIA Ca CTATHUCTUYKIM
tecroBuMa: AbeoBuMm Kpurepujymom n F—recrom. CmaTpamo ja je objekar cTabuIaH yKOJIMKO
cy oba cTaTHCTUYKa TeCTa IOKas3aJja Jia FeroB cjaj HUje IMPOMEHJ/bUB y OJHOCY Ha cjaj obe
ynopuiiae 3Be3zie. O0jekar je TPOMEHJ/bUB, YKOJUKO jé HeroB Cjaj MPOMEHJbUB y OJHOCY Ha
obe ymopuiiiHe 3Be3j¢ U 00a CTATUCTUYKA TeCTa, Kao IITO je TO ODjAIlIeHO Y HOJO0CIbIINMa
2.2.1.1u 2.2.1.2. Pe3ysraTu 0BUX TECTOBa, KA0 1 MaKCUMaJIHa, MUHUMAJIHA, CPe/tba MarHuTy/1a,
aMILTUTy T (Koja MmpeJicTaB/ba Pa3NKy MAKCHMAJIHe W MUHUMAJHE MarHUTYJe) U I1apamMerap
AMILTATY/le TPOMEH/BUBOCTH Cjaja Cy MpeJICTaB/beHN Y Tabean 3.3.

KgBasunepuoinane rnpomMene y cjajy cy aHajau3upaHe MeTojaMa, Koje cy KopuiiheHe U o/
cTpane Jipyrux ayrtopa. OBe MeTojie cy objarnmbene y mojo/e/bky 2.2.2. Ha kpajy omnmca cBake
MeTOJIe HaBEJIEHU U PAJIOBU Yy KOjUMa Cy OBe MeTojie KOpHIlheHe 3a aHaIn3y KPaTKOPOIHUX U
JIyTOPOYHUX IIPOMEHa y cjajy Osazapa. Y cjajy mojeimHux objekara cMO MPUMETHUIN TPEHIOBE

! Croma axpemnmje - 6p3uHa aKpelyje MaTepHje Kao IPOMEHa, Mace [0 jeJUHHI BPeMeHa.
2BosoMeTpujcKa JIyMIHO3HOCT je YKYIIHA KOJHYINHA eHePrije KOjy H3Padl HEKO HEOECKO TeJIO ¥ IeJIOKYIIHOM
€JIEKTPOMArHETHOM CIIEKTDY.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

omaJiama, Wik mopacra cjaja. OBe mogaTke CMO YCKJIJIUIN ca JuHeapHoM dyHKIHjoM. ['pa-
dbunum nmpomersbuBEX 00jekara ca dyHKIHjama ycKaahuBama (MIepUOANTHOM, JHHEAPHOM, UJIN
ca KoMOHHAIMjOM OBHX (DYHKIIMja) HAa3e ce Ha Kpajy OBOT moryiasiba. Lectuparn cMo Abeo-
BUM KPHUTEPUjYMOM pas3JiiKe IojlaTaka 1 MYHKIMje ycKaaluBama, oBe pa3inke ce MOTy obja-
CHUTH CJIyYajHUM IpoMeHaMa, ocuM 3a objekre 1603+699 (y R gomeny), 1722+119 u 21114801
(y oba momena). 3a HaBejieHe 06jeKTe HEOIXOMIHO je Jla ce aHa/n3a IPOMeHe cjaja obaBu Ha Be-
hem 6pojy mojaraka u ca BehoM I'yCTHHOM IIOCMaTpaba.

[Topejr poMeHne cjaja MCIUTUBAJMA CMO IIPOMEHY 00je TOKOM BpeMeHa U ca IpoMeHOM R
marautyje (ucrmrubana je BWB, ognocao RWB mnpomena). Ananusa npomene cjaja u 6oje
Huje obaB/beHa 3a 00jeKkTe, duje Cy MarHuTyiae y onTudkom jJomeny Behe ox 20 mag: 10204292,
20524239 n 21284-333. Maruuryna oz 20 mag 0/u3y je TpaHUYHE 3a JETEKIN]y TeJIECKOTTNMa,
KOje CMO KOPHUCTUJIN, a NCTOBPEMEHO je Oin3y IpaHnvdHe MarHuTyje getekrtoBane Gaia caresn-
rom Hodgkin et al. (2021). Takolje, momenyra ananusa Huje obaBbena u 3a objekar 06524426
ynja je rajakcuja goMahun jjomMuHanTa. Terko je M3/IBOjUTU NEHTPAJTHU PErHOH OJ OCTATKA
rajakcuje, 300r Tora rnpomene y cjajy osor Al'J Hucy ucnmruBane.

Ha kpajy, 3a cBaku o0jeKaT IMOjeIMHAYHO je JIaT cayKeTaK y KOjeM CMO CyMUpaJid CBe pe-
gyarate. Y OBOM JIeJIy CMO HM3JIBOjIJIM KapaKTEePUCTHKe KOje Cy BaxKHe 3a oy1abup objekara
MOTO/IHUX 3a TIOBE3UBaIbe JBa HeDEeCKa KOOP/IMHATHA CUCTEMA.

3.1.1 00494003

O6jekar je IIpBU TIyT JeTeKTOBaH, y jgoMeHy X 3paka, ca careaunroM HEAO-2 mucuje (Mu-
cHja je HAKOH JIaHCHparba careinta no3uara 1o HasusoMm EINSTEIN). Mucuja je Tpajana of
noseMOpa 1978. mo amnpmia 1981. roamne, a Karajor CBUX M3BOpa je OMO JOCTYIaH OKTOOpa
1996. romuue (Harris et al., 1996). ¥V karajory mperpare Beoma cjajuux KBasapa The Large
Bright Quasar Survey VI objekar je maeHTH(pUKOBAH Kao KBa3ap U HCIUTUBAIHEM HHETOBOT
criekTpa yTBpheno je ga je npsern nomak z = 0.399 (Hewett et al., 1995). Kacuuje, Ta-
Kolje clieKTpaJIHOM aHaIu30M TOTBpheHa je mporena mpsenor momaka z — 0.399714 (Richards
et al., 2015). V paxy Healey et al. (2007) xnacudukosan je kao FSRQ. ITpuaukom ucru-
TUBaba MPOMEHE Cjaja Ha Pas3/JIMdUTUM TAJACHUM JIy’KHHAMa, IITO je TMPEJICTAB/HEHO Y PajLy
Meusinger et al. (2011), ancosyraa marauTyna M; nporemena je na -25.48, a jaru cy u uH-
nukatopu npomene cjaja y SDSS ugriz dunrpuma pemom 0.008, 0.012, 0.012, 0.007 u 0.003.
Y paay Jun & Im (2013) usBop je 03HaUeH Kao BpeJn KBasap CHPOMAIIAH MPAITMHOM Ca JIO-
rapuTMOM Mace IieHTpasite 1pHe pyne log(Mpy /M) = 8.43 £ 0.01 u ExuarroHosuM o/1HO-
coMm Rpgq = 0.959 4+ 0.030. Cumuno je ussegeno y pajiy Rakshit et al. (2020) Jsorapuram
BUpHjaJiHe Mace IpHe pyle u3padyHare Ha ocHoBy emwucuonux Jjunuja HF, Mg IT u C IV je
log(Mpr/Mg) = 8.425803 + 0.018190, a sorapuram EguHrronosor onHoca Koju je onpelen Ha
OCHOBY roMenyTe mace je log Rpgq = —0.183588.

Y ucnuTuBamUMa ONTHYKE W PAJINOo moBe3aHocTu (ca mogarnuma w3 SDSS-a y onrtudakoMm u
FIRST-a paauno-aomeny), mopdoioruja objekra je KiacuduKoBaHa Kao ONTHYKA U PaJINO-EMU-
chja U3 je3rpa ¥ mpolupena pajuo-emucrja miuasa (de Vries et al., 2004; Kimball et al., 2011).
Ymopehyjyhu ase enoxe FIRST ucrpaxkupama ca noganmuma VLA Behe yraone pesosynuje Ha
1.4 GHz objexara SDSS Stripe 823, nBa nudysna pajmo-osasia cy 6mIa BU/bIBA ca 00e cTpane
jesrpa u MopdoJIoIiKa KJiaca u3Bopa je jgeduHucana Kao ,,je3rpo-oBai’ (je3rpo je OKpy:KeHo ca,
JIBE PA3JIMINTe HEIIPOMEH/bUBE KOMIIOHEHTe pajno-oBaja), sujern Hodge et al. (2013).

Y paxy Plavin et al. (2022) gara cy mporemena pacrojama usMeljy taduke Koja o3HadaBa
nodueTak jesrpa n Mmiasa: #Ha 2 GHz 32.1 (mas), 1ok je na 8 GHz To pacrojame 2.1 (mas). Gu
& Ai (2011b) cy ucrpazkusaian npomeHy cjaja y r gomeny kopucrehu SDSS DR7 nonarke 3a

3Stripe 82 je mo/we Heba Koje je Bume myTa cHEMIbeHO ToKOM SDSS mperpare me6a. OBaj peruon obyxsara
pacmon pektactiensuje ox 20 h 10 4 h u gexaunaruje ox -1.26° 10 1.26°.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

BHUIIIE e110Xa KOju 0OyXBaTajy mepuo/i o1 OKo jeseT rojgura. Objekar je mokazao mpomeny Ar =
0.44 mag.

Anasmmza mHamwux pesdyitata. OBaj ob0jeKaT je MPOMEHUO Cjaj 3a BpeMe MOCMATPambha 3a 0KO
0.5 marautynay V u R nomeny. VY oba nomena V' u R cjaj ce Mmemao Ha uctu naana. Munnmymu
U MaKCHUMYMU Cjaja Cy JIOCTUTHYTH Y UCTOM TPEHYTKY 3a 0ba jgomena. Hakon mpumene AbeoBor
kpurepujyma u F-rTecra 3ak/pydum cMo ja je objekar mpomen/buB. McnumruBaam cmo ma
[oJIalil MOTY Ja ce YCKJaje ca mepuogmdHoMm ¢yHKnujoM. JIBe mepmommane dyHKIHje ca
CJIMYIHOM TIOJIYAMILIUTY/IOM OJIFOBapajy mojaruMa. Jegaa GyHKIMja Ma TOIUIIbN 1epuojt 396
Jana (3a 0ba jJomena), a japyra nepuos o 2935 nana y Vo u 3369 nana y R omcery (MeTogom
DCDEFT). 36or rycrune nocMmarpama QyHKIH]Y Ca TOIUIIEBIM EPHOJOM CMATPAMO MOTyhnMm
anruacurzom pyHKIMje ca BUIIEroauimuM nepuogomM. Ha ciaunm 3.8 cy npukasaHe Kpuse cjaja
ca dyuknujom yckmahupama: y V' momeny (rope) m R gomeny (jioiie). Y JOEEM JIEBOM yTILy
ciauke je BpemHocT nepuoga P oapehenor ca meromom DCDFET. Bpemnoctn BuIIErouImmer
MepuoJia Ce Pa3jIMKyjy Yy 3aBUCHOCTH KOja MeTOJla je mpuMerhbeHa. Paziauka m3mehy mux je
jeHaka roguimeM epuoiy y Vo momeny u gsorojuiimem y R gomeny (u3mely DCDET, WWZ
u PERIODO04). Pasmuka koja oJroBapa rOJUIINBEM Iepuoiy je npucrysa u usMmely mepuosa
3a V u R momen oapehenux merogama DCDFT u WW Z. Jeauno je meronom GLSP mobujen
nepuo/t o1 9233 nana ca MOJTyaMILUIATYIOM O ~ 1 mag, u R jloMeHy, cBe ocTaJjie MOJIyaMILIATYIe
cy ~ 0.2 mag. OBe pazJmke ce MOTY 00jaCHUTH Pa3JIMIUTUM OpojeM rnogaraka 3a dpuwirpe V u R.
Paznuke uzmely nomaraka u dyHkimje yckiahupama cy Tectupane AGCOBUM KPUTEPHU]jyMOM.
Nszpauynara cratTuctuka je 0/U3y KPUTHIHE BPETHOCTH.

Boja (V — R) uma TenjieHIujy mpoMene TOKOM BpeMena o 0ko 0.2 mag OKO Cpe/lihe BPeIHO-
cru. Kosnop unpexken (V — R) nocrajy mamu Kako ce cjaj objekra nosehasa. Y 60ja—Maraury/ia
zaucHoctu npucytne cy BWB npowmene, mro je mame kapakrepuctudno 3a FSRQ objexe.

Caxerak. Y paano-jomeny cy jgerekroBanm: wia3 (de Vries et al., 2004; Kimball et al.,
2011), oamu (Hodge et al., 2013) u pactojae je3rpo—miia3 Koje ce pasiuKyje Ha Pa3inIuTuM
dpexsernnujama (Plavin et al., 2022). Hajsehe pacrojame je3srpo—mia3s je meTeKTOBaHO Ha 2
GHz (32.1 mas). V¥ paxy Makarov et al. (2019), jeman je ox objekaTa KOju Cy OIECHEHU Kao
HAjKBaJUTETHUjU 3a noBe3uBame cucrema [CREF u Gaia CRF. Kao najkBajiureTHuju 00jeKTH
u3abpaHu Cy OHHM KOjU MMajy Mamy pasjimky y nojoxkajuma y paguo (ICRFS3) u onTmakom
nomeny (Gaia CRFE'2) u Koju HUCY: MPOIIUPEHa TaJaKChja, HU IBOJHY WJIH BUIIECTPYKH H3BOPH.
TokoMm 1recT rojiuHa ImocMaTpama, JJeTeKTOBAJIM CMO CTATUCTHIKY 3HAYAjHY TPOMEHY cjaja y 0ba
momena. Cjaj ce mpomenwo y oba jgomena 3a oko 0.5 mag, camano cy qobumm u Gu & Ai (2011b)
3a nmpoMeny y SDSS r momeny. Ilepnom mpomere cjaja je Behu o1 mocMaTpadIkor Iepruoia 3a 0KO
2 rojune, ja Ou ce Mperu3Huje OJIpe/Ino MOTPEOHO je HACTABUTH ca mocMaTpamuMa. [Ipucyrna
je BWB mpomena y 6oja—MarauTyga 3aBUCHOCTH.

3.1.2 01094200

Objekar je 6uo J1e0 Mporpama CIEKTPOCKOIICKIX MCIIMTUBAA KBa3apa MICHTU(PUKOBAHUX
TOKOM Iiperpare Heba y paJifo-IOMeHy KOju je crpoBoheH Ha ACTPOHOMCKO] OIICEPBATOPUjH
Yuusepsurera Tekcac (Douglas & Bash, 1977; Wills et al., 1980). IIporpam rekcarike orcep-
BaTopuje je npejacrasber na Cummosujymy MAY, koju je 6uo oapxkan 1976. rogune y KemoOpuiry
y Enrneckoj. Beh 1980. y paxy Wills et al. (1980) oapehenu cy npsenn nomak z = 0.746 u
CIIeKTap O3HAYeH Kao CTPM y pajmo-joMeny (eHr. steep radio spectrum). Bupnjamma maca
npHe pyiie u EJUHITOHOB 0JIHOC HA OCHOBY CIIeKTpa jejne emnoxe cy oqapehenn y Rakshit et al.
(2020) log(Mpu /M) = 8.860551 £ 0.032457 u log Rpaq = —0.657011. Muas je ommcarn Kao
jelHOCTpaHu ca opujeHTarujoM jyro-samnaj. Jlykuna miasa o 11 kpe je mamepena o jesrpa
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JIy2K 1eJIOr TIpojeKkToBanor Miasuor peruona (Liu & Zhang, 2002). O6jekar u y Bourda et al.
(2011) uma mamy MOPGhOJIOIIKY CTPYKTYPY CaMo ca jejiHe CTpaHe y OJHOCY Ha je3rpo Ha VLBI
manama na 2GHz. YV Massaro et al. (2015) objekar je xinacudukosan kao FSRQ. ¥ D’Abrusco
et al. (2014), karasory KauauaTa y-3paka 61a3apa, objekar je gedunncan ca ocobnnama BL
Lac u FSRQ objekara. Kiracudukosan je kao rasakcuja tuna Cajdepr 1 y pamy Sexton et al.
(2022). MopdoJtoruja u arcojiyraa MarHuTy1a rajgakcuje qomahuna o1 -19.2 mag y B jomeny
je onpebena y paay Kacprzak et al. (2011). ¥V Mao & Urry (2017) je ompebena dbpexsenimja
MAaKCHMYyMa CHHXPOTPOHCKOT 3paderba 10g(Vpeqr/Hz) = 14.42, objekar je ISP.

Paziuaure marnuryjie cy npejcraBbere y pajgosuma: V = 17 mag (Hewitt & Burbidge,
1993), Ry = 16.8 mag, Ry = 17.2 (Massaro et al., 2009, 2015), O = 17.2 mag u ancosyraa B =
-25.7 mag y TPHHAECTOM KATaJIOI'y KBa3apa U aKTUBHEX rajaktudkux jesrapa (Véron-Cetty &
Véron, 2010). Murnmasina marautyaa V' Kojy cmo mu gerekroBaim V' =17.116 mag je camdana
KaTaJomKoj. MunumasHa jerekroBana Maruutyia R =16.985 mag je cimdHa KaTaJjoOIIKOj
Ry, a cpemma R =17.258 mag karasomkoj Ry. O6jekar je y B momeny cabo mMpoOMeH/bUB
y OJIHOCY Ha AIICOJIYTHY PAa3J/INKy MarHuTyJia U yMEPEHO IMPOMEHJbUB Y OJHOCY Ha PEeIaTHBHY
pa3/InKy MarHuTyja, JOK je y R mgoMeny cjabo MPOMEHJ/bUB CAMO Y OJHOCY HA DPeIaTUBHY
pasyiuky mMarauryja jse enoxe (Abrahamyan et al., 2019). 3a objaiimemne Kako Cy ancojryTHe
U peJlaTUBHE pa3/IMKe MarHuTy/da JBe eroxe m3padyHaTe, BUAETH ojesbak 1.9.

Ananunza mamumx pesdyiarata. (Cjaj objekTa ce MPOMEHHMO 3a OKO I10JIa MarHuTyje y o0a
nomeHa. CTaTHCTHYKIM TeCTOBIMA je yTBpheHO J1a je objekaT npomeHsbuB y R gomery (Morylie
je na je mpomensbus u'y V' gomeny). Ilepuoan npomene cjaja cy oapehenn camo 3a R gomeH.
Ceum Merogama je oapehen nepuon o oko 1000 mana, ca cananum nosryammymrygama (0.1 —
0.2 mag), Bugeru ciauky 3.9.

Boja ce maso mpomenmiia TokoM Bpemera. Cpejiiba BpeJHOCT Kostop unaekca je (0.12+0.04)
mag. He moxkemo ma TBpamMo 10 mocToju Kopesnanuja naMely npomena 6oje n marautye R.

Caxkerak. OOjekar je jean o] HajKBAJIUTETHUjUX 3a noBesmBame cucrema [CREF u Gaia
CRF npema Makarov et al. (2019). VY paawmo-gomeny je jerexkroBan Mmia3 (Liu & Zhang,
2002). Kacprzak et al. (2011) cy mann marauTymy ranakcuje qomahinna, Koja je jeTekToBaHa
Ha cauMIuMa Xab.1 teneckona (enr. Hubble Space Telescope — HST). Tlosehasamem npednuka
arepType ca KOjoM CMO ojpehuBasin cjaj objeKTa HHCMO JleTeKToBaju noBehame cjaja. Ha
HAIUM CHUMIIMMa HUCMO JIETEKTOBaJIM yTuiaj rajakcuje gomahmua. OOjekar je y movyeTky
kiacudukoBan Kao Osaszap y pagosuma D’Abrusco et al. (2014); Massaro et al. (2015), a
kacuuje kao Cajdeprosa ranakcuja tuma 1y paay Sexton et al. (2022). Munnmasine MarauTyjie
KOje CMO JIeTeKTOBajM ojrosapajy karajomkuMm y Hewitt & Burbidge (1993); Massaro et al.
(2009, 2015). Maje ipomere y cjajy, y B u R nomeny, uspadynaau cy u Abrahamyan et al.
(2019). VrBpamim cmo j1a ce cjaj objekta nmpoMenno y oba gomena 3a oko 0.5 mag. O6jexar je
npoMensbuB y R momeny, nok je y V' nmomeny moryhe npomensbus. lloTpebno je jia ce anaimmsa
npoMmere cjaja y V' momeny m3Bpmu ca Behmm O6pojem mnojaraka. l[lepmom mpomerne cjaja y R
JIOMEHY je OKO JIBa IIyTa Marbu O] IOCMaTPAYIKOr ITepuojia. ¥ npomMeHu 60je HUCMO JIeTeKTOBAIN
npomere (BWB u RWB) koje cy kapakrepuctuune 3a 6J1azape.

3.1.3 02104515

[Tocmarpan je ca NRAO 9.1 m Testeckoniom oncepBaropuje Green Bank na 4.85 GHz u nupsn
nyT Karajgoruzosan y: 87GB karasory pajgmo-uzsopa (Gregory & Condon, 1991) u ,,Hosom
karasiory 53 522 4.85 GHz uzsopa’ (Becker et al., 1991). V meroBom CriekTpy HUCY [PUCYTHE
jake eMmCHOHe JIMHHUje W 3aJI0BO/baBa CBe KpHUTepujyme ja Oyie kaacuduroan kao BL Lac
ca npsernm nomakom 0.049 (Marcha et al., 1996). ¥V paxy Massaro et al. (2015) objekar je
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kiacudukoBan Kao BL Lac xojum pomuumpa rajakcuja. Ob6jexar je HSP, y Buie pamosa je
onpehuBan Ve, Fan et al. (2016); Nilsson et al. (2018); Chang et al. (2019); Foffano et al.
(2019); Yang et al. (2022) u Fan et al. (2023). ¥V Fan et al. (2023) je log(Vpear/Hz) = 15.9,
objekar crnaga y HSP 6nazape. lerekrosan je y GeV (Wang et al., 2024) u y TeV (Ouyang
et al., 2023). Cmarpa ce ja je y 1ieHTpy OBe rajiakcuje cynep MacuBHa 1pHa pyna. Oapeben je
JlorapuTaM Mace IpHe pyte, uspaxene y Mg, 9.13 £0.45 (3a ofHOC Maca 3Be3/1a y IIEHTPAJIHO]
00JTaCTH U YKYIIHE 3Be3/aHe Mace Y TalakCijn fuyge = 1) 1 8.5940.45 (38 fyuge = 0.31), Bugern
Arzoumanian et al. (2021).

Mopdoitoruja je oapebena y pamosuma Nilsson et al. (2003, 2007) u mare cy R maruurye
rayiakcuje gomahuna u nenrpasasor objekra. Y Nilsson et al. (2003) je mara MarHuTyma rajak-
cuje momahnna (14.54 £ 0.04) mag, mok cy y Nilsson et al. (2007) nare MArHUTYIA TaJAKCH]je
nomahuna 14.08 £ 0.07, marauTyga meaTpaanor objekra 17.14 + 0.0.6 u pajujyc, eTUITUIHOCT
U O3UIMOHN yrao rajgakcuje qomahnna (17.4+1.1)",0.15+0.1 u (1324 1)°. Enunruanoct ra-
naxcuje je onpehena ca 1— B/A, rje cy A u B, BeJimka 1 MaJia [0JIyoca rajiakcuje, a IO3UInOHN
yrao je yrao Koju BeJIMKa I10JIyoca 3aKJ/Ialla ca MPAaBIEM IEHTAp—CeBEP U MEPHU Ce OJ ceBepa y
JITPEKTHOM cMepy. MopdoJsIonKu THIT TTPOTIEH-eH TOJIMM OKOM jé eTUITHYHA TaJlaKChja y PaLy
Hau et al. (1995). Mopdosoruja Ha ckanama napceka je objammena y Bondi et al. (2001). Ha
ocaoBy VLBA ciuka va 5 GHz mopdosornja je onmcana Kao jesepo—-maas. Mias ce nmporexke
J10 oko 20 mas oJ1 jesrpa 1o yriioMm o 62° u oHo ce caBuja 06J1aro mpemMa UCTOKY ca rmosehamem
yrnambenoctu (Ha z = 0.049, 1 mas oxrosapa oko 0.65 pc). Ha 1.6 GHz npumehena je pasmo-
-eMucuja Ha MHOTO Behoj ymasbenoctn oj jesrpa. Muas ce mporexke 10 100 mas oj1 jesrpa 1o
nosunoHuM yryioM 90°) Koju ce 3aBpIiaBa y NPUJIMIHO KOMITAKTAHOM pajuo-oBasy. Ciandan
paJimo-oBaJI ce OTKPUBA Ha CYIIPOTHO] CTPAHU Kao U Ha yAa/5eHOCTH 0J1 0KO 50 mas o1 jesrpa. ¥y
PE30JIYyINjU OJT HEKOJIMKO JIYIHIX CEKYH/M, CTPYKTYPOM JIOMIHIPA KOMITAKTHO je3rPo U 00J1acT
HIPOIIUPEHE eMHUCHje ca TO3UIMOHUM yrjioM oko 90°; ciabuja mpomMpeHa eMucuja je takohe
OTKPHUBEHA Ha CyIPOTHO] cTpanu of jesrpa. Cindna MopdoJioniKa CTPYKTypa je BU/bUBA U Ha
canvinma 2 GHz u 8 GHz npukaszannm y Bourda et al. (2011). @usnuaku napameTpn Miasa ce
MOT'y OTIUCATHU Ca CUHXPOTPOHCKHUM COTICTBEHUM KOMIITOHOBUM 3padermeM n ToMCOHOBUM pace-
jamem (CCK/Tomcon mozen), Bugern Chen (2018). Oso je objekar ca najsehum ojcrynamem
Y PaJINO—ONTHIKOM TIOJIOXKA]y: y peKTaciien3uju( X cosd) 715.9 mas, a y nexinuanuju 47.8 mas
(Andrei et al., 2009).

Y paxy Véron-Cetty & Véron (2010) y tabemn ca momarmmva 3a BL Lac objekre mara je
arconytHa B = -20.1 mag. Dai et al. (2002) cy naBesu V marauryay 17.9 mag. O6jexar je
c1a00 TPOMEHJbUB Yy R JIOMEHY y OJHOCY Ha AIllCOJIYTHY U PEeJaTHBHY Pa3/INKy MarHuTy/Ia JIBe
erioxe (Abrahamyan et al., 2019). Jeman je o 6a3apa Koju ce Hajaze y mporpamy mpaliema
upomete cjaja Tuorla oncepBaropuje y @unckoj. Ha ocHoBy Tux nojaraka mahen je mepuojt o
130 nana y R pomeny y mepuomy o 10. cenrrem6pa 2002. 10 18. asrycra 2012. roguue (Nilsson
et al., 2018). VnopumHa 3Be3na Kojy ¢y KOpHCTHIN 3a (GOTOMETPHjY je 3Be3/a Koja je KOJ
Hac o3HadeHa OpojeM 3, a KoHTpoJsHa ca Opojem 11. 3Be3ma 6poj 3 y HAIUM MEpPEHUMa MAJIO
ojictyna oj karajomnike y R momeny. Objekar je y nporpamy mnpahema mpomene cjaja Tuorla
oncepsBaropuje jomr ox 2013. romguue, 3a To BpemMe R MarHurTyiaa objekTa je Omira msmehy 14.9
mag u 15 mag. Cjaj objexkra je ompehen ca rajgakcujom gomahnHa u 00jeKTOM KOjU ce HAJIA3U Y
Herocpe iHoj Om3uHn o0jekTa. Cpeama BpeaHocT R MaranTyae objekTa KOojy MO MU J00WIN je
~ 15.4 mag, npu ojpehuBamy HICMO 00yXBaTU/IN 00jeKaT KOjU Ce HaJIa3U Yy HeroBoj OJIM3UHU.

Anammmza Hammx pesyiarara. ojekat je npoMmensbuB y R jomMeny, y V' J1oMeHy je IpoMeH-
JbUB caMo 110 AGeoBOM KpuUTepHjyMy y OmHOCY Ha obe 3Be3ze. Y 0ba JOMeHa Cjaj ce IPOMEHNO
3a 0.4 mag u npumehen je TpeHs mopacra cjaja (MarHUTYJE KOje CMO OJPEIMIN CY MAbe O
panuje oapehene y Dai et al. (2002)). Ilepuoguasaoct cjaja cmo ucnuruBann y R qomeny. CBum
MeTojlaMa je jobujen mepuoj oj oko 900 nana ca mosayamiumTyoM o 0.1 mag. Hucmo je-

45



3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

rexroBasu Kpahu nepuoy o 130 jmana, koju je jgerekrosan y Nilsson et al. (2018). Ha ciumu
3.10 je xpuBa cjaja ca pyHKIHjoM ycKjahuBama, Koja ce cacToju U3 JIMHeapHe U IePUOIUIHe
dyHuKHTje.

Boja ce maio npomenusia ToKOM BpeMeHa OKO cpeimbe Bpemnoctu (.66 mag. VY 6oja—-mar-
Hurysa 3asucuoctu rocroju RWB Tpeng.

Caxkerak. O0jekar je yspiren y Tpehu karasor 6/1a3apa ca eKCTPEMHOM U jAKOM CHHXPO-
tporckom emucujom Chang et al. (2019). [lerekroBana je mopdoJiomika CTpyKTypa y pajino
nomeny. Pajnmo-mitas n pajmo-oBast ¢y jerekrosasn Bondi et al. (2001). ®@usmuake mapamerpe
mitaza cy oapeanmu y Chen (2018). Famakcujy momahnna cy mnerekrosamu y R nomeny Nilsson
et al. (2003, 2007). Knacudukosan je kao BL Lac kojum momunupa ranakcuja (Massaro et al.,
2015). Oxcryname y pajuo—ONTUIKOM MOJI0XKajy Y pekTaciensuju(X cosd) je 715.9 mas, a y
nexmaanuju 47.8 mas npema (Andrei et al., 2009). ¥ pajgy Makarov et al. (2019) auje cBpcran
MeDy HajkBauTeTHHje 00jeKTe 3a IoBe3nBambe 1Ba Hebecka KoopanHaTHa cuctema. Cjaj objekra
CMO OJIPE/IAJIN 3aje/THO ca TajakcujoMm jpomMahmaa. CTaTHCTUYKNA TECTOBU KOje CMO ITPUMEHIH
Cy MOKa3aJn Jia je objekaT MPOMeH/BUB caMo v R momeny, y V' 1oMmeny je Moryhe mpoMeHIbUB.
Takobje, npomene y R jomeny cy onmcane y pajgosuma Nilsson et al. (2018) u Abrahamyan
et al. (2019). V¥ Nilsson et al. (2018) ozxpeljen je nepuos npomere cjaja ox 130 mana, 10K cy
MaJie TIpoMeHe cjaja n3padynaan y Abrahamyan et al. (2019). OGjekat je TOKOM HaIer mocma-
Tparba 1ocTao cjajurju y oba jmomena. [loehame cjaja y V' jjomeny je yo4/bUBO U y OJIHOCY Ha
KaraJomky marauryay V = 17.9 mag y Dai et al. (2002), oBo je najselia MaruuTy/a u3mepeHa
3a oBaj objekar y V' momeny. llepuon mpomene cjaja cmo ncnutuBasm camo y R nomeny. Kako
ce cjaj objekara BpeMeHOM IoBehaBao, MoJIaATKe CMO YCKJIAIMIN Ca KOMOMHAIINjOM JIMHEapHe U
nepuojinane pyuknuje. [lodbmim cmo nepuoj npomene cjaja oj oko 1000 mana. Y 0oju Huje
nerekroBana RWB npomena, koja je onucana y 2.2.2.6, sBeh camo RWB 1pen.

3.1.4 0446+074

Ucre ronuse je karasorusosal y: 87GB karasory pasano-ussopa (Gregory & Condon, 1991)
u ,Hosom karanory 53 522 4.85 GHz uzsopa” (Becker et al., 1991), ca nojaiuMa mocMarparba
NRAO 9.1 m Teseckoriom orcepBaropuje Green Bank wa 4.85 GHz. Y D’Abrusco et al. (2014)
objekar je gedunncan ca ocobnnama BL Lac u FSRQ o6jekara. ¥ Véron-Cetty & Véron (2010)
y Tabesn ca mojanuMa 3a KBasape jgatu ¢y V = 16.9 mag (oBa BpeIHOCT oiroBapa MUHUMAJIHO]
MarHuTy I y V' J0MeHy KOjy CMO MU OJIPEJIJIN), alcojayTHa B = -27.5 mag u [[pBeHN TOMaK
1.462.

Ananunza Hamwmx pesyirara. ObOjekar je nmpomenspuB o F—recty, ann #uje mo AGeoBom
KPUTEPUjYMY, 3a Ibera MoxkeMo pehu jia je BepoBaTHO IpoMeH/bUB. Fberos cjaj ce npomenno
3a 0.4 marnutyzne y Toky 6 rogmna npaherma rnpomene cjaja. /la OucMo yTBpAmIm Kako ce cjaj
objekTa Mema, IOTPEeOHO je U3BPIIATHU jOIII ITocMaTpama. KoopanHare objekaTa cy TakBe Jia je
BUJJBUB Y 3UMCKOM TIEPUOJLY, K&JIa UMa Maibe BeJIPUX IOCMAaTPadKuX HONH.

Huje nerekToBan TpeHJ mopacra mjin onajama KOJIOp MHIEKCAa TOKOM BpeMeHa. Y
6oja-MarauTya 3asucHoctu nocroju RWB tpenj.

Caxkerak. VY jureparTypu HUCMO HAIILIK Ja 0Baj objeKaT uMma ojpeherny MopdoIomKy cTpyK-
TYpPYy y PaJino-jioMeHy. JenaH je oJi HajKBaJIUTETHUjUX 3a NoBe3uBame cucrema [CRF u Gaia
CRF upema Makarov et al. (2019). Anajmsupau cMO IPOMEHY Cjaja TOKOM IIECT MOJMHA TI0-
cmarpama. Objekar je moryhe mpomen/buB y 06a gomena. Maraurymga y V' 1oMeHy KOjy CMO
MU JieTeKToBasn je Belia of1 mpejicraBibere y katasgory y Véron-Cetty & Véron (2010). V 6oju
cMo gerekroBaan RWB tpen.
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3.1.5 06514428

[IpBu myT je jmerekToBaH MpuankKoM rperpare neda Ha 408 MHz ca Northern Cross paauo-
-TejieckorioM YHuBepsurera y bojomu. Karasor cBux u3Bopa je npejcrasben y Ficarra et al.
(1985). Objexar je xiacubukoBan kao BL Lac, tun HSP ca log(vpear/Hz) = 15.0 (Yang
et al., 2022). Kao u 0210+515, o6jekar je BL Lac kojum gommuupa ramakcuja (Massaro et al.,
2015). Mopdoutoruja je onpehena y pamy (Nilsson et al., 2003), nara je npuBuIHA MATHATY/IA
rajakcuje gomahuna (15.98 +0.04) mag, pagujyc (4.8 £0.1)"” u eunruanoct ranakcuje 0.11 (y
R nomeny). ¥V Patnaik et al. (1992) mopdonoruja auje ogpehena. Y Bondi et al. (2001) cimka
na 1.6 GHz npukasyje jesepo-maas crpykrypy. Mias ce nmporexke Ha oko 40 mas oz jesrpa ca
nosunoHuM yryiom o1 -146°. Cimka wa 5 GHz npukasyje miias j1o 15 mas oj1 jesrpa, HaKOH
Jera ce IojaBibyje jOII jeJlHa OJBOjeHa CTPYKTypa (cimdna crpykrypa ce npumehyje y VLBI
manama #a 2 GHz u Bourda et al. (2011)). Ha ygamenoctn z = 0.126, 1 mas je ornpuiuke 1.4
napceka. Maca tpue pyme, log(Mpy /M) = 8.67, oapehena je Ha OCHOBY arcosryTHe MATHUTY/ IE
rajiakcuje qomahuna ox 15.59 mag y R momeny (Wu et al., 2009).

Marautyna R = 15 mag je mata y Antén et al. (2004), a V' = 18.1 mag y paay Dai
et al. (2002). O6jekar je ciaabo NpoMeH/bUB y B JIOMEHY y OJHOCY Ha AICOJYTHY DPas3JIuKy
MAarHuTy/la ¥ BeOMa IMPOMEHJBUB y OJHOCY Ha PEJATUBHY Pa3/uKy MarHutyjaa, y R jJomeny je

€J1ab0 TIPOMEHJBUB y OJIHOCY HA PEJIATUBHY Pa3/iMKy MarHuTya jise ernoxe (Abrahamyan et al.,
2019).

Ananunza Hamwmx pesyinrara. (Cjaj objekTa HEje JOCTUTa0 MArHUTYAY y R JOMeHy Kao y
Antén et al. (2004), MuHEMAaTHA MAHATYAA KOjy CMO JeTeKToBasu je 16.2 mag (3ajemHo ca
rajakcujoM gomahnna). V nomeny V' objexar je cjajuuju Hero y Dai et al. (2002), makcnmastHa
maruutya je 17.2 mag. Y R pomeny objekar je npomensbus (0.3 mag), y V' camo ca F-recrom
(mpomena cjaja je 0.4 mag). Ilepuon mpomene je oapehen camo y R momeny. lepuos je oko 1900
nana ca noayamiuinTyaoMm o 0.1 mag. Kpusa cjaja ca nepuoguanom pyHKIjoM yekaahupama
je mpuKaszaHa Ha ciauiy 3.11.

Boja ce nuje 3navuajHo memaJia, HI TOKOM BpeMeHa, HU y OJiHOCY Ha MarauTyiay R. Cma-
TpaMo Jia He TOCTOju Be3a u3Mehy mpomene 0oje U IpoMeHne MaruuTyie.

Caxerak. Y Bondi et al. (2001) je ommcana mopdosiomika crpykrypa (Mia3) objekra y
pajmo-gomeny. Y R nomeny je nerekroBana ranakcuja gomahumn (Nilsson et al., 2003). V
pasy Massaro et al. (2015) knacudukosan je kao BL Lac kojum momunupa ragakcuja. Marbe
poMeHe cjaja cy merektoBane y B u R gomeny (Abrahamyan et al., 2019). Cjaj o6jekra TokOM
HAIIEr TocMaTparba, y R JoMeHy, Huje JIOCTUrao BPEIHOCT Koja je mpejcTaB/beHa y paay Anton
et al. (2004). YV V nomeny cjaj objexra je 6uo sehu oj1 BpejHoctu jgare y paiy Dai et al. (2002).
YVTBpauau cMo Jia je objekaT npoMeHsbuB camo y R jjomeny, y V' momeny je moryhe npoMeH/bUB.
[Tepuoyn mpomene cjaja y R momeny je oko 1900, maJsio je mamu o1 mepuojia nocmarpama. Huemo
YTBP/IWIN JIa TOCTOjU ITpOMeHa 00je, Hi TOKOM BpPEMeHa, HU ca IPOMEHOM R MarHuTy/ie.

3.1.6 06524426

Objekar je OTKpUBEH TOKOM IIpeTpare pajno-u3Bopa y JEKJIMHAIIjCKOM OIcery oj1 -7° J10
20° u ox 40° o 80° ca Besmkum KemGpuiickum unrepdepomerpom ua 178 MHz (Gower et al.,
1967). Komiuteran criucak objekara MOCMaTpaHUX y JEKJIMHAIMJCKOM oricery oj -7° jio 80° je
upegcrasber y The Fourth Cambridge Radio Survey (4C) Catalogue xoju je o6jaBiber 1996. ro-
nune (Pilkington & Scott, 1996). Csakom ob6jekry je, mopen 4C 3HaKa, J10/ie/beH OPOj KOju ce
OJIHOCH Ha CTelleH JIeKJIMHaIje 00jeKTa U heroB pe/Hn Opoj y KaTayuory. Tako je oaj o0jekar
nobmo Hazup 4C 42.22, nox kojum je octao mo3Har. Kao m 02104515 u 06514428 objekar je
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kiace BL Lac kojum jgomunupa raiakcuja (Massaro et al., 2015), ca npserum nomaxom 0.059
(Véron-Cetty & Véron, 2010).

VcnuruBama raakcuja ca MpoIupeHnM PErMOHIMa, PATHO-3PAYEHHEM U eJTUITHIHIX TajIaK-
cuja cy npukasana y pajgosuma Bridle & Fomalont (1978) u Goodson et al. (1979). Ilpencra-
B/bCHU Cy (PU3NYKU TTAPpAMETPU U TOJIOXKAJU je3rpa y ONTUIKOM JIOMEHY, Kao U OJICTYIAhE Yy
paIo—onTUYKOM 110j10kajy. CTpyKTypa 00jeKkTa y paJio-JI0MeHy je OKapaKTepucaHa Kao mpu-
naem (OBaJ-j€3rpo-0Ba), OJCTYHAmE y PaJUO—ONTHIKOM HOJI0Kajy je 0.2 JyIHuX CeKyHIH,
npuBHiHa Maruutyjaa B = 15, a BesmunHa jesrpa je uporemena Ha 69 kpe. Kopucrehu mm-
pokomojacHo mozesoBambe SED ca CCK/Tomcon MomesioM, IponemheHn Cy HheroBU apaMeTpu
miaza (Chen, 2018). Crpykrypa jezepo-maaz ce moxke younru u Ha VLBI manama na 2.3 GHz
u 8.4 GHz npukazanum y Bourda et al. (2011). Ozcryname y pajmo—ONTHIKOM IOJIOKA]Y je
takohe ucrmrusano y Andrei et al. (2009). Ogcrynare o pekracrensuju( X cosd) je 60.0 mas,
a nekanHanyju 46.3 mas (Andrei et al., 2009).

lamakcujy momahnua cy jgerekrosasu y pajy Nilsson et al. (2003). V pay cy npukasanu:
marautry/a jesrpa (17.26 + 0.05) mag u ramakcuje gomahuna (13.99 £+ 0.05) mag y R gomeny,
edekTuBHE pajujyc radakcuje gomahuna (10.7+0.1)", exunruanoct ramakcuje 0.26 u mosury-
oun yrao 120°. Objekar je kyracuduKOBaH Kao MaCUBHA eJTUNTUYHA FaJIakcja ca R MarauTy oM
ox 14.3 mag (kao mro cmo u Mu Jiobum), a SED Kao crpmu MIMPOKOIOjacHU CIIEKTap, KOju
MOXKEe Jla Ce OIIUINEe CTEeHUM 3aKOHOM ca crermeHoM 1, v paiy Antén et al. (2004). Biaszap
je moryhn kangmaar 3a TeV (Fallah Ramazani et al., 2017), anu muje yspurren y IWHSP u
2WHSP xkatanore? jep ramaxcmja momahmn KOHTaMIHEpPa HOJATKE y ONTHYIKOM JOMEHY, Ha je
TEITKO OJIpeUTH (DPEKBEHIIN]y MaKCHUMyMa CHHXPOTPOHCKOI 3paderba. DpeKBeHInja MaKCH-
MyMa CHHXPOTPOHCKOT 3padeba je unak ojapehena y suiie pajgosa Fan et al. (2016), Mingaliev
et al. (2017), Chang et al. (2019), Yang et al. (2022) u Fan et al. (2023). ¥V Fan et al. (2023)
log(Vpear/Hz) = 15.5 u objekar je knacuduxosan kao BL Lac u HSP 6sazap. ¥ mentpy ose
raJlakcuje je cyrep MacHBHa IIpHA pylia, JIorapuTaM Mace, Koja je uzpaxkena y My, je ogapehena
y pazxy Arzoumanian et al. (2021): 9.43 + 0.45 (38 fyuge = 1) 1 8.90 £ 0.45 (3a fyuge = 0.31).

Jenna crynmja rmokasaJia je jga cy mpoMeHe y cjajy objekTa He3HATHE y ONTUYKOM R JIOMEeHy
tokoM HOhm 5. janyapa 2016. rogune (Paliya et al., 2017). ok mpyra (Kalita et al., 2021) na
je TokoM cesram HOhm mpahema poMere cjaja y ontudakoMm V un R momeny u 6oje V — R objekar
6uo HenpoMensbuB (jeauno je moryha mpomensbusoct youena 22. 11. 2014. roqune y V., R u
25. 12. 2014. y R u (V — R) xosop ungekcy). O6jekar je yMepeHO MPOMEHJBUB y B moMeny
y OJIHOCY Ha AIICOJIyTHY Pa3/INKy MarHuTyJa U BeOMa IIPOMEHJ/bUB y OJHOCY Ha PEIATHBHY
Pa3JINKy MarHuTy/a, J0K je y R JoMeHy yMepeHO IPOMEH/bUB Y OJIHOCY Ha PeJIATUBHY Pa3JIUKy
MarHutTy/a jse emoxe, pujgern Abrahamyan et al. (2019).

[Momanu obujenu mperparom Heba y jomeHy oko 2 mukpona (enr. Two Micron All Sky
Survey - 2MASS), caapxke usmely ocranux u jyxuHy Behe HOIyoce eJMITHIHE TATaKCHje
A = 1372 y 6mucko undpanpBeHoM JOMeHy W OIHOC Mame u Behe mosyoce (crubomrrenoct)
0.840 (crmesm sia je Mara momyoca B = 11.088), Bugern Skrutskie et al. (2006).

Amnasmza nHamux pesyiarara. Vzmyxenocr (oaHoc Behe nosyoce n mamwe A\ B), eauntud-
Hoct (1 — B/A) u nosuinmonn yrao rajakcuje cMo ojpeawan y Vo u R joMeHuMa, Ha OCHOBY
canmaka ca iKonL kamepom resreckomom ASV 1.4m. Ilomamu (u3sy2KeHOCT, €JMITHIHOCT 1
nosunuoHn yrao) mobujenu cy cobreepom SExtractor (Bertin & Arnouts, 1996). Maruuryia
Koja je orpanuyena nzodgorom® JobujeHa je peJaTuBHOM (POTOMETPHjOM Ca TPU YIOPHIIIHE 3Be-
sie (4, 5 u 6), HA CIMYAH HAYMH je M3padyHaTa MATHUTYJa KOHTPOJIHUX 3Be3ia (2, 3 u 7).
Ba objekar cy gobujene Bpegnoctu 3a V marautyay (15.066 + 0.002) mag, a 3a R (14.382 +

41WHSP u 2WHSP cy karaiosu pesysirara J06HjeHIX Ha OCHOBY ocMarpama HSP 61azapa na pasmanraM
dpekBeHIIjaMa.
SH3zodota je ImHMja Koja M3/1Baja TajgaKkCHjy O OCTATKA CHUMKA.
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0.002) mag. [lobujene Bpemnoctu 3a V u R jioMeH 3a 3Be3jie ca HBUXOBUM KOOpJUHATAMA Cy
npejcrasibere y tabern y gogarky B (Vo £ oy, u Ro £ og,, tae cy oy, u og, doromerpujcke
rpemike jobujere HaKOH mpuMene SExtractor-a).

Y V nomeny nobujeno je: mzayzenoct 1.366, emunruanoct 0.268, A = (6.360 + 0.018)”,
B = (4.656 £0.012)"” u nosurmonu yrao 117°51. Ciudno je jpobujeno 3a R JTOMeH: U3/1yKEHOCT
1.351, emunruanocr 0.260, A = (6.588 £ 0.018)", B = (4.878 £ 0.012)") u nosurnuoHu yrao
120254. Ha cymmium 3.3 je nmpuKa3aH Jieo CHUMKa Ha KOME ce HaJla3| Trajlakcuja, ca I[PBEHOM 00joM
cy osnadete nosyoce (A Beha n B mama), ca nprHoM n3zodore U y JeCHOM YIUIy je O3HadYeHa
KOHTPOJTHA 3Be371a 6poj 7. Behe BumHO mosbe ca cBuUM 3Be3maMa je JaTo Y J0aTKy A.

Caxkerak. OBo je objekar Kojum jJomuHupa rajgakcuja gomahun (Massaro et al., 2015). Ta-
nakcuja gomahuH je nerektoBana y R momeny (Nilsson et al., 2003) u 6sncko nadparpserom
nomeny (Skrutskie et al., 2006). ¥V pajgno-momeny cy nerekrosanu osasu (Bridle & Fomalont,
1978; Goodson et al., 1979). @usnukn mapamerpu pajno-miasa cy npoieenn y Chen (2018).
Ojicryname y paJo—ONTHIKOM TIOJIOXKA]y 1O pekTaciensuju(x cosd) je 60.0 mas, a jexsu-
Harmju 46.3 mas (Andrei et al., 2009). Mako ce objekar Hanasu y ICRF3 karajory, y pajy
Makarov et al. (2019) nuje cBpcran mely HajkBauTeTHHje 00jeKTe 3a MOBE3UBaME JIBa HeHGECKa
koopauaaTHa cuctema ICRF u Gaia CRF. Ilpomena cjaja y ONTHIKOM JOMEHY je UCIUTHBAHA
y pajgosuma Paliya et al. (2017); Abrahamyan et al. (2019); Kalita et al. (2021). IIpomene y
cjajy objekra y R momeny Tokom nohwm 5. jamyapa 2016. rogunHe HECY OWMIe CTATUCTHYKH 3HA-
qajue (Paliya et al., 2017). O6jekar je 6uo moryhe npomensbus y V u R jmomeny Tokom HOhn
22. 11. 2014. rogune, a y R nomeny u (V — R) kosiop unjekcy Tokom Hohwm 25. 12. 2014. roaune
(Kalita et al., 2021). O6jexar je ymepeHo npomensbuB y B u R momeny, npema Abrahamyan
et al. (2019). Hucmo ncnmruBaiu npomeny cjaja u 6oje objexara. Opeanian cMO U3/TyKEHOCT
U eJIMIITUIHOCT rajiakcuje jjoMahnHa Ha CHUMIMMA Koju cy jobujenu ca tejeckornom ACB 1.4
m.

N O

Cnuka 3.3: OGjekar 0652-+426 u rajakcuja goMaluH, y TOpHEM JEeCHOM YIVIy Ce HaJa3u KOHTPOJIHA
3Be3/a 7, CHUMJbEHO je ca dpuirrpom R.
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3.1.7 0741+294

[IpBu myT ce nojassbyje y karasory 3 235 paauo-uzsopa na 408 MHz Bosomckor Northern
Cross teneckona koju je mybsmkosan y Colla et al. (1970). Kiacudukosan je kao FSRQ
y 5. uznamwy Roma-BZCAT karasnora (Massaro et al., 2015). Cuekrpockomnujom je oxapehen
npeern nomak z = 1.182 (Pena-Herazo et al., 2021). V Xiong et al. (2015) je ompebena
dbpexBenmuja MaKCHMyMa CHHXPOTPOHCKOT 3paterba 10g(Vpear/Hz) = 14.79. O6jexat je ISP.
Maca mpue pyne u Egunrronos oguaoc cy nporemenn y sumie pagosa (D’Elia et al., 2003; Shen
et al., 2011; Rakshit et al., 2020). V pamy Rakshit et al. (2020) cy oapehenn Bupujanna maca
1pHe pyiie u EJUHITOHOB 0JIHOC Ha OCHOBY crieKTpa jeane enoxe: log(Mpy /My) = 9.582083 u
log Rpgq = —0.576343. Crona axpenuje log(Mpy/Moy™') = —0.2 je onpebena y pajgy D’Elia
et al. (2003). Marauryna R = 16.7 mag je mara y paay Massaro et al. (2015), a V' = 16.97 mag
u ancosyTa B = -26.7 mag cy jgare y Tabesu 3a kBaszape y pajy Véron-Cetty & Véron (2010).
Karasormke Bpennoctr V' u R Maruutyzia cy CJIMYHE MUHUMAJHUM BPETHOCTUMA JOOW)EHUM
TOKOM HAIIIET [TOCMATPAIbA.

Ananunza nHamumx pesyarara. Oo6jekar je mpomenuo cjaj 3a oko 0.35 mag y oba gomena. Yy
jomeny V' objekar HEje TPOMeH/bUB caMo 110 F—recTy y omHOCY Ha 3Be3;1y A, JIOK je TPOMEH/bUB
y R nomeny. Ilpucyran je Tpenj omanama cjaja (y oba gomena). ITepmon mpomene cjaja cmo
ucruTuBaIn 3a nojatke y R momeny. Ilepmos o oko 1000 mana w mosyaMInuiuTyaa IpoMeHe
cjaja ox 0.1 mag cy mobujenu ca ckopo csuM Merojgama ocuM ca PERIOD04 (P ~840 nana,
A=0.4 mag). Kpusa cjaja y R jgomeny ca ¢dyHKnujoM yckjahupamwa, KOjy UHHE JIMHEApHA
dyuKImMja 1 nepuojnydna ca nepuojgoM o 1032 nana cy npejcraB/benu Ha comry 3.12.

Boja ce nuje 3mavajHO Memasia TOKOM BpeMeHa, aJii jecTe y OfHOCy Ha R marnurymy. Y
6oja—maruuTyia 3asucHoctu mocroju BWB npomena (koja je mame kapakrepuctuana 3a FSRQ
KBa3ape).

Caxkerak. 3a oBaj objekar Huje ojpehera MopdoJIONIKa CTPYKTypa y pajauo jgomeny. Mar-
HUTYye objekTa, Koje cMo mu jerekToBasu, Behe cy on karajomkux Véron-Cetty & Véron
(2010); Massaro et al. (2015). IIpomensbus je camo y R momeny, y V' gomeny je moryhe mpo-
MeHJbuB. llepmos mpomene cjaja y R JIoMeHY je OKO JIBa IIyTa MAalbW OJ1 TOCMATPAHOT MTEPUO/IA.
HerexroBasm cmo BWB npomeny 60je, koja je kapaktepuctuuna 3a BL Lac objexre.

3.1.8 08381235

Orkpusen je Tokom jpyre MIT-Green Bank (MGII) nperpare Heba y oricery peKTaciieH3uje
ox (4 —21) h u nexknunanuje ox (17 — 39.15)° y paguo-momeny wa 5 GHz (Langston et al., 1990).
Y Véron-Cetty & Véron (2010) matu cy nomaru 3a oBaj objekar y Tabein 3a Kpasape: V =
15.57 mag u anconytna B = -26.0 mag. O0jekar je kiacudukoBan kao KBazap u y Richards
et al. (2015) e je mar u upsenn nomaxk z = 1.190836 (ompeben cnekrpockonujom). Hasasu
ce y karajory FSRQ) cacraB/benom nakon nperpare neba Combined Radio All-Sky Targeted
Fight GHz Survey - CRATES (Healey et al., 2007). Mopdosonkom cTpyKTYpOM JTOMHHUDPA
u3ykenn Miaas. Y pajy Plavin et al. (2022) cy mara nporemena pactojama nsmely jesrpa u
miasa Ha 2 GHz 11.3 + 0.6 (mas), 1ok je To pacrojame na 8 GHz 0.7 + 0.1 (mas). Comuna
mopdoJiomka crpykrypa ce moxke Bujern Ha VLBI mamama Bourda et al. (2011). Bupwujasina
Maca IpHe pyrne u EJMHITOHOB OJHOC Ha OCHOBY CIIEKTpa jejHe eroxe cy ojapehenu y Shen
et al. (2011), Mgy = 10°' M, u jorapuram EjuurroHor ojHoca Ha OCHOBY H3padyHaTe
mace je -0.42. Ha comuan maunn je ussegeno y panay Rakshit et al. (2020) log(Mpp/My) =
8.985913 + 0.054190, a log Rg4q = —0.308126.
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Ananmnza Hammx pesyinrara. OOjekar TOKOM mocMmarpama y V' JIoMeHy Huje JOCTUrao Ka-
TajgomKy 15.57 mag MarHuTyIy, MUHHMAaJHA JIeTeKToBaHa je O6miaa 17.6 mag. CrarucTwdaku
TECTOBU Cy TOKAa3aJ/Id Jia 00jeKAT HUje MPOMEH/bUB Y V' JIOMEHY, caMoO je IIPOMEHJbUB Y OJTHOCY
Ha 3Be31y B 110 AbeoBom kputepujymy y R gomeny. Ob6jekart je BUIBUB CAMO Y 3UMCKOM TI€PHU-
ojty, 360r Tora je jocTynan camo Mamwu 6poj nogaraka (y V 20, ay R 29). Cpe/mba Maruury/ia je
~18 mag, 360r Tora mnojenuna nocmarparma 1TJO Teseckoriom Hucy y3era 3a anaausy. [Ipomena
cjaja 3a BpeMme IocMaTpatba HHje Oujia 3HadajHa. Y 00ja—MarHuTyia 3aBUCHOCTU JIETEKTOBaHA
je RWB mpomena, koja je kapakrepuctudna 3a FSRQ (18 mogaraka).

Caxkerak. Il3padynara cy pa3andnTa pacTojarba OJ TadKe Koja IIpeacTaB/ba IM0YeTak PaIno-
MJIa3a M je3rpa objekTa, Ha pa3anduTuM pajmo-ppekBennujama. Hajsehe pacrojame je ma 2
GHz, ono usnocn 11.3 mas (Plavin et al., 2022). O6jekar je jenaH oj HAJKBATUTETHUUX 38
noBesuBaibe cucrema ICRF u Gaia CRF npema Makarov et al. (2019). 3a oBaj objekar mMamMo
MaJjm 6poj mogaraka. CTaTHCTHYKKM TECTOBU KOje CMO IPUMEHUJIN IOKa3aju Cy Jjia je objekar
crabuwran y V' nmomeny u sa je moryhe npomensbus y R nmomeny. Maruutyia o0jekra y V' jjomeny
KOjy cMo MU JerekToBasm je Beha on karasorike Bpegaoctn y Véron-Cetty & Véron (2010).
HerexroBasm cmo RWB mpomeny, koja je kapakrepucruasa 3a FSRQ) n3Bope.

3.1.9 0838-+456

Objexar ca marautyoM B = 19 mag Ha/ta3u ce Ha jucTn cjaabux miasux objekara Palomar
oncepsaropuje y Kamudopuuju, koja je o6jabena y Usher & Mitchell (1982). Cjaj ob6jexra je
npahen y nepuoay 1978-1981. rogune ca Palomar 1.2 m Schmidt teneckonom. ¥ pajgy Huang
et al. (1990) naru cy: cpeamwa B = 17.39 marauryma u onrumasita ammmryia AB = 0.09 mag,
KOja MPEJICTaB/ha MAKCUMAJIHY allCOIyTHY pa3jinky Marautyaa. Objekar je kyiacuduKkoBaH Kao
FSRQ (Massaro et al., 2015) u crnekrpockorncku npsern momak je 1.411 (Pena-Herazo et al.,
2021). TIpsobutHo je sorapuram (bpeKBeHIIje MaKCHMyMa CHHXPOTPOHCKOT 3padera ojpehen
y pazay Xiong et al. (2015) log(Vpear/H z) = 15.35, a xacuuje log(Vpeqr/Hz) = 14.76 y pagy Mao
& Urry (2017). Bupwmjasna maca IpHe pylie HAa OCHOBY jeJlHe eroxe U EIMHITOHOB OJHOC Ha
OCHOBY j00ujene Mace cy npejcraBbern y Shen et al. (2011); Rakshit et al. (2020) u gobujene
cy camane Bpepnoctu. ¥ Rakshit et al. (2020) joraputam mace npse pyne (u3paxkene y M)
je 9.325793 + 0.064983, a sjoraputam Ejmarronosor ognoca je -0.420835. ¥V Kimball et al.
(2011) ucnmruBana je MOpdoOJIONIKA CTPYKTYpa u3Bopa. JleTeKToBaHO je pajmo-3paderse u3
je3rpa m oBaJia, IpU YeMy 3paderbe u3 jearpa jomunupa. Ha ocHoBy Tora, MOPQOJIONTKI TUIT
je neduHUCAH Kao 06aA.

Maruautyna R je 17.3 mag y paxy Massaro et al. (2015). YV Tabenn 3a KBasape paja Véron-
Cetty & Véron (2010) maru cy: V 17.7 mag, amncosyra B = -26.1 mag u npBeHH MOMaK
1.406. Y B nomeny objekar HUje NPOMEHJHLUB Y OJHOCY Ha alCOJYyTHY PA3JIMKYy MarHuTy/ia U
YMEPEHO je MPOMEH/bUB y OJIHOCY Ha PeJIATHBHY Pa3/nKy MarHUTY/a, 10K je y R nmomeny cirabo
IPOMEHJBUB Y OJIHOCY Ha allCOJIyTHY U PEJATUBHY pa3/iuKy MarauTyia jse ernoxe (Abrahamyan
et al., 2019).

Ananunza nHamux pesyarara. Cjaj objekaray R jomeny je Behu Hero mito je jato y Massaro
et al. (2015), makcumasiHa BpegHOCT MarauTyze je 17.196. ¥V V' momeny makcnmasiHa JeTE€KTO-
BaHa MarHury/a je Kao u karasorka (Véron-Cetty & Véron, 2010). Ob6jekar Huje mpoMeHIbUB
y R nomeny, y V' nmomeny je nmpomenspuB camo 1o F-tecty y onnocy na B 3Be3my. IIpomena
cjaja je oko 0.3 mag (V) u 0.2 mag (R).

Boja ce TokoM BpeMena Huje 3HAYajHO MPOMEHWIIA, jecTe y oiHOcy Ha MmarHutyiy R. Ko-
aop ungeke (V' — R) je mamu ca onajameM cjaja objekta. Y 3aBHCHOCTH 0Oja—MarHUTY/Ia
nerekroBana je RWB npomena, kapakrepucrudsa 3a FSRQ nsBope.
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Caxkerak. Y Kimball et al. (2011) npezcras/bena je MOpdoJIOIIKa CTPYKTYpa y Pajiuo-Jio-
meny. [leTekToBaHo je 3paderse u3 jesarpa u paano-oaja. Makarov et al. (2019) cy oBaj o6jekar
CBpCTaJIM y TPYIY HajKBaJIUTETHUjUX 3a rnmoBe3uBame cucreMa [CRF n Gaia CRF npema. Cra-
THCTUYKHN TECTOBH KOje CMO IMPUMEHIJIN TIOKa3aJ/Iu Cy Ja je o0jekar ctabunan y R momeny m nia
je moryhe npomenssus y V' nomeny. /lerekrosaiu cvmo RWB npomeny 6oje.

3.1.10 08504284

Objekar ce mpBU IIyT MOMHILE Yy Iporpamy mperpare neba Finstein oricepBaTopuje y J0-
meny X 3paka (Maccacaro et al., 1982). Kiacudukosan je kao FSRQ y pajosuma Healey
et al. (2007); D’Abrusco et al. (2014); Massaro et al. (2015). Ilpsern nmomax ojpelen crek-
rpockonujom (0.920395) je mar y Richards et al. (2015). Kopucrehu cniekrap kBasapa Koju je
nocrynan y SDSS DR7Q% u DR12Q) onpeljena cy apa npsena nomaxa, 0.9181 na ocnosy Mg 11
AN2796, 2803 yckux arcopriuonux naposa jguauja u 0.9203 va ocnoy Mg 11 A2798 emucnonmx
muanja (Chen et al., 2018). JIBe paziuuure BpeHOCTH (DPEKBEHIINjE MAKCHMYMa CUHXPOTPOH-
CKOT 3pademba cy pobujere: 10g(Vpear/Hz) = 14.20 y Xiong et al. (2015) u log(Vpear/Hz) = 13.26
y Mao & Urry (2017). Mopdosomku Tum je omucan kao maukacm y Healey et al. (2007), a
Kao jezepo y Kimball et al. (2011). Jlorapuram Bupmjajite mMace pHe pyte (u3paxene y M)
je 8.760925 £ 0.099382, a sorapuram Eunrronosor ognoca -0.465448 (Rakshit et al., 2020).

Massaro et al. (2015) gamu cy R = 18 mag, a Véron-Cetty & Véron (2010) y rabesn 3a
KBazape Jajm cy marautyie: V 18.32 mag u amncosyray B -24.8 mag. Obe BpegHOCTU CYy
CJINYHE CPEJIIbUM BPEJIHOCTHMA MAarHUTY/Ia, KOje CMO MU u3padyHaju. ¥ R jjoMeny o0jekar
HUje TPOMEH/BUB, CAMO je YMEePeHO MPOMEH/bUB y B JIOMeHy y OJHOCY Ha PeJaTHBHY Pa3JIuKy
marauTyaa jase enoxe (Abrahamyan et al., 2019).

Ananunza Hamux pesyarara. 3a oBaj o0jekar cMo mMmasm camo 13 momaraka y Vo u 27 y
R nmomeny. Ob6jekar je y V momeny mekas ciabuju ox 18.5 mag, 306or Tora nmocmarpama TJO
TEJIECKOIIOM HUCY yKJbydena y anasusy. Cjaj objekra ce nmpomenuo 3a 0.5 mag y oba jjomena.

Komop unnekc (V' — R) ce cMamno TOKOM BpeMeHa, Kao U ca MopacToM R MarauTyje.
[Toctoju RWB Tpen, anu je umamo camo 8 mojiaraka 3a aHaJINA3y.

Caxkerak. MopdoJionika CTpyKTypa OBOI O0jeKTa y paguo-IOMeHy je OIHCaHa Kao KOM-
naktHa y Healey et al. (2007); Kimball et al. (2011). O6jekar je jean oj HajKBAJIUTETHUJIX
3a noBesuBame cucreMa [CRF u Gaia CRF upema Makarov et al. (2019). Mako cmo nmasn
MaJju Opoj 1ojlaTaka MPUMEHUIN CMO CTATUCTHIKe TecToBe. TecToBU cy moKasasu ja je o0jekar
moryhe npomensbus (y oba jomena). Y npomenu 60je je npucyran RWB Tpemg.

3.1.11 0854+334

ObjekaT je OTKpUBEH TOKOM IIpeTpare Heba Ha yCKOM JIEKJIMHAIIMjCKOM OIICery oko 33° ca
NRAO 91 m Green Bank teneckoniom na 4.67 GHz (Altschuler, 1986). Hamasu ce y pasmo-
-karasory FSRQ o6jekara (Massaro et al., 2014). Ilpsenn momax Koju je jo0ujeH Ha OCHOBY
emucnonux Jmanja je 2.3390, a wa ocuoBy amcopmnimonnx je 2.2690 (Chen et al., 2018). Ha
OCHOBY CIEKTpOCKoIcKux Mepemwa Gemini Near Infrared Spectrograph—Distant Quasar Survey
- GNIRS-DQ@S ayropu paja Matthews et al. (2021) cmarpajy ja objekar He MPHUIIAIA PAJIHO-
-cnabum AL'J. Jlorapuram mace ipre pyte je log(Mpy /M) = 8.5547524+0.023300 u log Rpqq =
0.373040 (Rakshit et al., 2020). VY rTabesnn 3a KBasape gare cy marautyiae: V' 18.25 mag u
arcosytaa B -26.9 mag (Véron-Cetty & Véron, 2010). Maruuryna V' u3 karasora je 6imcka
MaKCHMAJIHO] BPEJHOCTH KOJy CMO MM JIeTeKToBaJd ~ 18.3 mag.

6SDSS DR7Q - The Sloan Digital Sky Survey Quasar Catalog: seventh data release.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

Anannza Hammux pesysiarara. CTaTUCTUYKU TECTOBU CY MIOKA3aJ/Iu Ja je 00jeKaT MIPOMEH/bUB
y V' nomeny, jok je y R momeny rnpomeH/buB camo 1o F—rtecty. V oba jgomena objekar je
npomernno cjaj 3a 0.4 mag. IlepmogmaHocT cMO MCIUTHBAIM caMoO y TOfalnMa 3a V' JIoMeH
n jjobmm cmo mepuon o oko 2200 mana, jemmHO mepuon ojapehen meromom GLSP msnocu
434 nana (a To je oko 1/5 mepmoma koju cy ompebenn ocrammm meromama). Kpusa cjaja ca
dyuknujom yckyahuBama je npukazana Ha cauiu 3.13. Y 60ja-MaruuTyaa 3aBUCHOCTU [TOCTOjH
RWB mnpowmena, koja je kapakrepuctudna 3a FSRQ kBazape.

Caxketak. 3a oBaj o0jeKaT HUCMO y JIUTEPATYPH HAILINA Ja je MOP(OJIOIKA CTPYKTypa v
pagno-nomeny ofpehena. Karamnomka marautya y V' momeny je 6JicKa MaKCHMAJIHO] BPeTHO-
CTU KOjy €MO MU JieTeKToBasu. TokoM Imect rojuHa mpahema TpoMene cjaja, YTBP/IUIA CMO Jia
ce cjaj objekTa y oba jjoMeHa mpomMenno 3a oko 0.4 mag. CTaTUCTUYKU TECTOBU CY IMOKAa3aJIU Jia
je objekat mpomensbuB y V' jomeny m moryhe npomensbus y R pomeny. llepuos npomene cjaja
y V' 1omeny je cimdan nocMmarpadkoMm repuoiy. lerekrosaan cmo RWB npomeny, kapakTepu-
cruany 3a FSRQ msBope.

3.1.12 09074336

NsBop je mozuat noy nazusoM Ton 1015. IlpBu myT je jleTeKTOBaH TOKOM IOTpare 3a Ijia-
BHUM 3Be3/[aMa Ha CeBePHO] raJlakTHIKo] xemucdepu orcepBaropuje Tonantzintla y Mekcuky.
Fberosa dororpadceka marauTya je nponemena Ha (16 4+ 0.5) mag (Chavira, 1959). Wssop je
nerektoBan Ha b GHz Tokom mperpare ciiabux u3Bopa oji crpane National Radio Astronomy
Observatory - NRAO (Davis, 1971). ¥V yHakpcHO] njeHTH(hUKAIM]UA ONTHIKUX U PaJINO-U3BOPAa,
objexar je kiracudukosan kao BL Lac, a 1pBeHn nomax je mporemen Ha z = 0.3547 Ha 0CHOBY
criektpa (Bauer et al., 2000). Jlorapuram dpekBeHImje MAKCUMyMa CHHXPOTPOHCKOT 3paverha,
je log(Vpear/Hz) = 15.3, na ocnoBy kojer je objekar kiacuburosan kao HSP (Yang et al.,
2022). U y apyrum cryaujama usBop je kinacudukosan kao HSP (amp. Nieppola et al., 2006;
Ackermann et al., 2011; Mao & Urry, 2017; Chang et al., 2017). ITapamerpu miaza cy mporie-
e CCK/Tomcon momesnom (Chen, 2018). O6jekar Huje nmpomersbus y B momeny, a y R mo-
MeHy je c1ab0 IPOMEHJBIB Y OJIHOCY Ha PeJaTHBHY PasnKy MarHuTya jase eroxe (Abrahamyan

et al., 2019).

Anasmza mamux pesyarara. Ob6jekar je npomensbus y oba jgomena (V u R). Cjaj ce
cmamno 3a 0.8 marautyma y V u 0.9 y R jgomeny. YodeHO je HEKOJIMKO M3HEHAIHUX ITPOMEHA
cjaja y oba jpomena, Tpu usmehy 1. mapra 2014. rogune u 16. maja 2016. rogune u jegan nusmely
18. okTobpa 2017. r. u 4. okTobpa 2018. rogune. Tpens omnajama cjaja ce MOXKe MPEJICTABUTU
muHeapHoM dyHKImjoM. [lepuon nmpomene cjaja (y oba jpomena) je oko 600 nana. Kpuse cjaja
ca dyHKIjoM yckialjuBarma (36up JinHeapHe 1 nepuojnvHe (GyHKINje) Cy IpUKa3aHe Ha CJIUIN
3.14.

Boja ce rakohe cmammnia Tokom Bpemena 3a oko 0.2 mag (crarmctmuku 3Hadajuo). U3
3aBUCHOCTU OOje M MAarHUTY/Ie MOYXKEMO 3aK/byunTu Jia cy npucyrae RWB mpomene.

Caxerak. Dusnukn mapamerpu pajano-miasa cy mnpornetmern y Chen (2018). Hucemo mpona-
TNy JINTEPATYPH Ja je pacrojame jesrpo—Miias ojapeheno. Objekar je caabo mpoMeH/buB y R
nomeny npemMa Abrahamyan et al. (2019). CraTucTHYKUM TECTOBMMA CMO MCIIUTAJIN TIPOMEHY
cjaja y mamuM nogaruma. Ofjekar je nmpoMen/buB y oba jomena. (Cjaj ce TOKOM MocMaTparba
cMamuo 3a oko 0.9 marautyja. 300r Tora Cy mojalu yckjaahuBaHU ca JIMHEAPHOM ¥ TEePUO I~
nom dgyuknujom. [lepuoj mpomene cjaja je oko 600 gana. erekroBaiu cmo RWB npomerne.

"OBa BpeIHOCT Ce pa3/uKyje y OJHOCY Ha HaBeleHy BpeaHocT y Karasiory LQAC-2, npukazamy y Tabesm
1.1.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

3.1.13 09504326

O6jekar je mpsu myT KarasorunzoBan y Veron-Cetty & Veron (1998) y rabenm kBazapa ca
Marauryaom y V' gomeny 17 mag m 0e3 geTekije y paauo-IoMeHy. Y pajno-IOMeHy je e-
tekToBaH TOKOM The FIRST Bright Quasar Survey ca VLA. Y Karajory ose mperpare Hebda
JIaTH Cy anconyTHa B = —28.5 MarHATyIa U OJCTYIAbe ¥ PAIHo- ONTIHIKOM moJioxkajy o 0. 04
(White et al., 2000). Ha ocuoBy criekrpockorickux Mepewma GNIRS-DQS objekar He npurnaja
pazmo-ciabum AI'J (Matthews et al., 2021). Healey et al. (2008) u Richards et al. (2014) cy
cepcrasm objekar y kiaacy FSRQ, a Gibson et al. (2009) u Joshi & Chand (2013) y kiacy
paamo-jakux BAL kBazapa. CrnekTpockomnujoM je oapehen mpBenn nmomak z = 1.575686 y pasy
Richards et al. (2015). Kacuuje je oapeljer u y pamy Chen et al. (2018) Ha 0CHOBY eMHUCHOHIX
munnja 1.5757, a Ha ocHOBY amncoprnnuoHux Jmauja 1.5479. DpekBeHIja MaKCUMyMa CHHXPO-
TPOHCKOT 3patderba Vpeqr, j€ oapehena Mao & Urry (2017) log(Vpear/Hz) = 12.99. Jlorapuram
Bupujasine mace 1pHe pyte je log(Mpy/Mg) = 9.099432 4+ 0.021954, a Jyioraputam Eunrro-
HOBOT ofiHOCa je log Rpqq = —0.105797 (Rakshit et al., 2020). V¥ paay Plavin et al. (2022) je
pacrojame uamely jesrpa n miasa #a 2 GHz nporemeno (12.6 £ 7.9) mas, 1ok je na 5 GHz u
8 GHz pacrojarme oko 2 mas. Mopdosomku tun Huje oapehen y Kimball et al. (2011).

Joshi & Chand (2013) cy mparmiu npomeny cjaja Tokom 4.18 h y SDSS r nomeny, anu
IIpOMeHa cjaja HUje JeTeKToBaHa. lakohe, Huje Omo mpomMeH/bUB y B jgomeny, 10K je y R
JIoMeHy cs1abo TPOMEHJBHB Y OJHOCY Ha allCOIyTHY U PEJIATHBHY PA3/INKy MarHUTY/IA JIBE eIoXe
(Abrahamyan et al., 2019).

Anasmsza Hammx pesyinrara. OOjekar je npomens/buB 1o F—recty, aiau nuje mo AbeoBom
kputepujymy (3a oba jiomena). Cjaj ce mpomenuo y marauryau V 3a 0.35 mag, y R 3a 0.18
mag. Karamomka maraurymna Veron-Cetty & Veron (1998) ojroBapa BpejHOCTH KOjy CMO Jie-
tekToBan y R nomeny. [Ipomerna BWB je mpucyrha, Koja je mame Kapakrepuctudna 3a FSRQ
objekTe.

Caxerak. /JlerekroBan je mua3 y pajmo-momeny y paiay Plavin et al. (2022). ¥V oBom pasy
Cy JaTa pacTrojama jesrpo—MJia3 Ha pa3anduTuM pajuo-dppekseniiujama. Hajsehe pacrojame
(12.6 mas) je merekroBano Ha dpexsennuju o1 2 GHz. YV paxy Makarov et al. (2019) nuje
cBpcTaH Mely HajKBaJUTEeTHHje 00jeKTe 3a IOBe3UBaibe JBa HeDEeCKa KOOP/IMHATHA CHCTEMA.
Abrahamyan et al. (2019) cy uctmrusanu cjaj objekra y B u R momeny. Cjaj objekra ce caabo
Memao camo y R jpomeny. Objekar je 6uo moryhe nmpoMeH/bUB TOKOM HAINKAX [TOCMAaTpama y 06a
nomeHa. Bpeanoctu y V' J1oMeHY Koje cMO JieTeKToBaJju cy Behe o1 KaTaJjollKe BPEIHOCTH y
pasy Veron-Cetty & Veron (1998). OBa BpesHOCT O/iroBapa MarHUTY/IU KOjy CMO JIETEKTOBAJIN
y R nomeny. lerektosam cmo BWB npomeny 6oje.

3.1.14 09524338

[IpBu 1yT je JAeTeKTOBaH TOKOM MCTpayKMBamba IJIABUX 3Be3ja omncepsaropuje Tonantzintla
y Mexkcuky. [losuar je mox HasusoMm Ton 1125. Hberosa dpororpadcka MaruuTya je nmporemeHa
Ha 17 mag, a 60ja jpybuuacra (Chavira, 1959). Crekrpockorcku peenn momak z = 2.507905
je nar y Richards et al. (2015). OGjekar je knacudukosan kao BL Lac y pajgosuma Orienti &
Dallacasa (2012, 2020), a mopdoJomku tun kao jezepo y Kimball et al. (2011). Jlorapuram
Mmace 1pre pyte (uspazkere y Mg) je 9.509892+40.021335, a Eaunrronosor oauoca je -0.139181
y Rakshit et al. (2020). Véron-Cetty & Véron (2010) cy cBpcranu objekar y KBasape ca R
Marauryaom 17.44 mag u anconyrHom B -27.4 mag. Ilpomene cjaja y Pan-STARRS grizy
durrpuma cy ucnuruBane y Berghea et al. (2021). Ammumryme npomere cjaja ¢y HEKOJHKO
myTa Behe oj pasjmka MocMaTpaHux U U3padyHATUX MArHUTYIA, BUIACTH ojeshak 1.9.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

Ananmmza Hammx pesyirtara. Cpejmba BpeIHOCT MarHUTYyAa Koje cy gobujere je 17 mag,
cimaro kKao u 'y Chavira (1959). O6jekar je mpomen/buB y oba jgomena: y V 3a 04, ay R
3a 0.3 mag. Y oba jomena nepuoj npomene cjaja je oko 2000 mana ca mogyamraTygom 0.1
mag. llepmon mpomene cjaja je ay»Ku oJ] mocMaTpavdkor mnepuoja, koju msnocu ~ 1800 mana.
Ha comu 3.15 npukasane cy Kpuse cjaja ca dynaknujom ycekaahusamwa. Kosop unpexe (V — R)
ce CMamuo ca mopacToM R Marurtyje, Takohe CMamHO Ce M TOKOM BPEMeHa (CTaTHCTUIKU
sHavajuo). IIpucyrne cy kapakrepuctnane BWB npowmere.

Caxkerak. OOjekar je jean 0] HajKBAJIUTETHUjUX 3a noBesmBawme cucrema [CREF u Gaia
CRF npema Makarov et al. (2019). MopdoJornka cTpyKTypa y pauo-JIoMeHy je OnucaHa Kao
komnakTHa (Kimball et al., 2011). V paxy Berghea et al. (2021) cy uspadyHare npomene y cjajy
y Pan-STARRS grizy dunrepuma. O6jekar je mmao 3HadajHy MPOMEHY cjaja y CBUM buire-
puma. Takobe, cjaj oBor objekTa je 6uo MpoMeH/HPUB y 00a JIOMEHA TOKOM HAIIEel TOCMATPAba.
Cjaj ce mpomenno 3a oko 0.4 mag. Ilepmox mpomene cjaja je maJsio Behm o1 mocMaTpadkor
neprojia. KoJop MHIEKC ce cMamHno TOKOM BpeMeHa, Kao M ca [MopacToM cjaja y R JoMeny.
JlerekToBane cy BWB npomene, koje cy kapakrepuctuyane 3a BL Lac objekre.

3.1.15 1020+292

Orkpusen je rokom MGII nperpare neba y pajano-mgomeny na 5 GHz (Langston et al., 1990).
Hanasu ce y 7. KemOpuiickom Karasory pajano-usBopa Koju cy cHuMbeHn ca Cambridge Low-
Frequency Synthesis Telescope - CLFST na 151 MHz. O6jekar je xinacuduroBan kao FSRQ
y pajgosuma Healey et al. (2008); Massaro et al. (2009); Hovatta et al. (2014); Richards et al.
(2014). Jlorapmram dbpekBeHITje MAaKCUMyMa CHHXPOTPOHCKOT 3padera 10g(Vpear/Hz) = 13.1
je ompeben y Yang et al. (2022). Mako je mopdosoniku Tuil 06jekTa 03HAUEH KA0 MauKacm
y karasory McGilchrist et al. (1990), y paay Plavin et al. (2022) je maro pacrojame u3mehy
jesrpa u miasa Ha 2 GHz (90.8 £ 15.0) mas. Y B joMeHy HUje IPOMEHJBUB, JIOK je y R jpomeny
cs1ab0 TPOMEHJBUB Y OJIHOCY Ha PeJIaTHBHY pPa3JinKy MarHuTysa jse ernoxe (Abrahamyan et al.,
2019).

Y Véron-Cetty & Véron (2006) matu cy: amcomytaa B marauryiga -24.9 u z = 0.671. Y
Xu & Han (2014) mar je npeenn nomak z=0.691. V¥ paxy Hewett & Wild (2010) npsern
nomak je jo6ujer Ha ocHOBY yckux emucuonux Jjunuja |OII] cnekrpa uz SDSS karasora, z =
0.667572 4+ 0.000404. Ilpsenu nomax koju je mgar y LQAC-2 karaiory npukasaHoM y Tabeyn
1.1, mocra ozicTyIa oj] MOMEHYTHX, KOjUi Cy HaBejeHu u 'y apyruM pajgosuma (anp. Healey et al.,
2008; Hovatta et al., 2014; Richards et al., 2014).

Ananunza mamwmx pesyirara. Cjaj objexta je Behm ox 20 mag y V u R momeny. Bumaao
moJbe OBOT' O0jeKTa ca 3Be3jjaMa ce Hayiasu y JojaaTky A wHa commm A.3. 36or cirabor cjaja, ma
oucMo mTo 60Jbe pUKa3aJIM M0JI0XKaj 00jeKTa, Ha CUMK 3.4 je MPUKa3aHO Maibe BUJIHO I0JbE,
Koje je mpeyseto ca cajra SIMBAD Astronomical Database - CDS, Strasbourg:
https://simbad.cds.unistra.fr/. Ha caunu cy: objexar (o3Haden 6pojem 1, KpCTOM U Kpyrom),
3Be3sie 7 1 8, KoopuHaTe 00jekTa (y TOPHEeM JIEBOM YIUIy), BEJMYUHA BHJIHOD 110/ba (Y JTOBEeM
JIEBOM YIJIy) U OpujeHTarmja moba (y msomeMm jecHom yruy). Marauryme V = 20.794 £ 0.466 u
R = 20.292 + 0.216 cy oapebhene Ha ocHOBY mocMaTpamba Tejeckorom ASV 1.4 m pesraTuBHOM
doromerpujom ca 4 ynopurire 3Be3ze (2, 6, 7 u 8) u jeanom kouTposHOM (9), pesyiaraTn 3a
3Be3le ce Hajaze y tabesm jogarka b. 36or ciabor cjaja objekra (> 20 mag), mpomeHy cjaja
u 60je y oba JJoMeHa HUCMO aHAJIU3UPAJIH.

Caxkerak. Cwmarpamo ja 0Baj objekar Huje moroman 3a Besy usmely cucrema ICRF u Gaia
CRF. Ob6jekar uuje ,, taukact”’, Beh je y pajuo-jgoMeny jgeTeKToBan miaa3. Y pajiy Plavin et al.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

(2022) maro je pacrojame jesrpo—miia3 Ha 2 GHz 90.8 mas. V paxy Makarov et al. (2019) uuje
cBpcTtaH Mel)y HajKBaJuTeTHHUje O0jeKTe 3a II0Be3UBaibhe JiBa HeOecKa KOOpP/IMHATHA CHCTEMA.
Takobe y onruakom jtomMeny cjaj objekTa je Ha rpanuiu jgerekiumje (Gaia caremmra). [Tpomery
cjaja u 00je HICMO aHAJM3UPAJIA.

10 23 21.956 +28 56 58.37 A

FoV: 2.28’

Ciuka 3.4: Bugno nosbe objekra 10204292 (o3Hauen Kpcrom, KpyroM u 6pojem 1) ca 3sesgama 7 u 8;
mpeyzeto ca SIMBAD cajra.

3.1.16 1032+354

3Bop je upBu myT gerekroBan Ha Tonantzintla oncepsaropuju y MeKcuKy u IO3HAT je Kao
Ton 1245 (Chavira, 1959). ®ororpadcka marautyjia je 17 mag, a 6oja onmcana Kao BeoMa
spybudacra. Crekrpockorcku 1psern nomak 1.963094 je mar y Richards et al. (2015), cimano
je nobujero u y Chen et al. (2020) Ha ocHOBY emucnonux JwmHEja crektpa 1.9610 1ok je y
HUCTOM PaJIy IPBEeHM IoMakK ojipeheH Ha ocHOBY arcoprinonux Jmauja 1.1029. MopdoJomniku
tun je jezepo y Kimball et al. (2011). ¥V Rakshit et al. (2020) garu cy Jjioraputam Bupujasme
Mmace 1pHe pyne (uspaxkene y Mg) 9.443947 + 0.010567 u Exmarronosor omxoca -0.303171.
Knacudukosan je xao kBazap y Véron-Cetty & Véron (2010) u y Richards et al. (2015). ¥V
Véron-Cetty & Véron (2010) naru cy: V = 18.01 mag u anconyraa B = -26.7 mag.

Anasmmza mammx pesdyirara. Cpejmba BpeJHOCT MaruuTyie y V' JIOMeHy je MCTa Kao Kara-
nomka Véron-Cetty & Véron (2010). ¥V R momeny cpejisba Marauty/a je 17.8 mag. O6jekar je
npoMmensbuB camo mo F—recry. Cjaj ce npomenuno y V' nomeny 3a 0.4 mag, y R momeny 3a 0.3
mag. /lerekroBan je RWB Tpens y 3aBucHocTn 60ja—Marauryia.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

Caxkerak. MopdoJiornika crpyKrypa je onucana Kao KOMIakTHa y pajuo-gomeny (Kimball
et al., 2011). OsBo je jeman o1 HajkBasUTETHHjUX ObOjekaTa 3a moBesuBame cucrema [CRE u
Gaia CRF (Makarov et al., 2019). ¥Yrepaym cmo na je objekar moryhe npomensbus. Cpefiba
maruuryaa y V' jgomeny je ucra kKao karasorika y Véron-Cetty & Véron (2010). ¥V npomenama
6oje ca cjajem gerekrosan je RWB tpemn.

3.1.17 10344574

Ob6jexar je orkpuBeH TokoM mperpare Heba ca NRAO 91 m remeckonom Ha 4.85 GHz orn-
ceparopuje Green Bank, Cjeaumene Amepuuke pxkase. [logaru mobujeHn TOKOM mpeTpare
Heba 1986, 1987. u 1988. rojmHe cy KopuiilieHn 3a cacTaBibambe JBa KaTajora (Koja cajprxke oBaj
objexar) Becker et al. (1991) u Gregory & Condon (1991). IIpeu myT ussop je kiracudukoBan
kao BL Lac y pany Nass et al. (1996). Crnexrpockorncku npBern nomak z = 1.0957, ancosyTHa
i MaranTyma -28.8 mag u Maca mpae pyne 1098955 Mo cy onpehenn Tokom LAMOST® mpe-
Tpare Heba (cemrrembap 2013 — jyu 2015. rogune); sujern Dong et al. (2018). Knacudukanuja
MU3BOpa Ha OCHOBY (DPEKBEHINje MaKCUMyMa CHHXPOTPOHCKOT 3paderba je pa3MaTpaHa y HeKO-
JIMKO pajioBa. Y moueTKy je m3Bop kiacudukoan kao ISP (Nieppola et al., 2006; Ackermann
et al., 2011), a xacuuje kao HSP (Fan et al., 2016; Mao & Urry, 2017; Chang et al., 2019;
Fan et al., 2023). VYcojumn cmo BpegHoCT 10g(Vpear/Hz) = 15.3 npeacrasbeny y Fan et al.
(2023) u objekar kiacudukoBaau kao HSP 61aszap. @usmuke mapamerpe Mjasa je MPOIEHUO
Chen (2018) kopucrehu CCK/Tomconos mozen. Tokom nocmarpama ranakcuje qomahnua y R
JTOMEHY, TaJaKChja HUje pa3/IBojeHa oj1 IeHTpaJHOT objekTa, MarauTyaa R = (15.9940.03) mag
HeHTpaJHOT objekTa jgeTekToBaHa je 16. merembpa 1998. roqune (Nilsson et al., 2003). cnuru-
BaHe cy ocobmHe U3BOpa y JOMeHy y-3paka u pajuo-jgomeny (Lister et al., 2011). 3a ananusy
n3abpaHu Cy M3BOPU KOjU Cy JIETEKTOBaHW TOKOM mpBux 11 mecenm Fermi mucuje (4. aBrycr
2008 — 5. jyut 2009. rogaune). 3a oBaj objekatr je JOOHMjEHO Jia je MO3UIUOHE yrao PaJno-Mjiasa
167° u Tremneparypa jesrpa 10.7 K.

Objexar Huje mpoMeH/bUB y R j10MeHY, JIOK je cyiabo MpoMeH/bUB y B jioMeHy y ojHOCy Ha
peJIaTUBHY pa3JjinKy MarauTyzaa jse enoxe (Abrahamyan et al., 2019). Liodakis et al. (2018) cy
yropehuBam u3HeHa iHe IpoMene cjaja 6/1a3apa Ha pa3anduTuM (ppeKBEHIjaMa U UCITUTHBAIN
Be3y y MPOMEHNU KOja je JeTeKTOBaHa y OICce3uMa eJIeTPOMArHeTHOT CHEKTpa: ONTHUYKH—Pa/JINo,
ONITUYKU-Y 3paKa M 7y 3paka-pajmo. VcrpaxKupame ce 0a3upajo Ha MOCMaTparbuMa O]l jaHy-
apa 2008. o maja 2017. 3a pajumo-jgomen, of jyia 2009. 1o noBem6pa 2017. 3a onTUYKU U O
asrycta 2008. 1o HOoBeMOpa 2017. 3a j0MeH y-3paka. 3a oBaj o0jekar yTBphHEHO je ja mocToju
KopeJsialija y U3HeHaIHUM IIpOMeHaMa cjaja Ha PasIMIuTUM JIOMeHuMa 1 Hal)eHO je BpeMeHCKO
Kalllbelbe IIPOMeHa Koje Cy JIeTeKToBaHe m3Mel)y pasnmmanTux JoMeHa: ONTHIKOT—-pajano -26.89
JTlaHa, ONTHYKOT—y 3paka 2.84 n y-pajmo 416.11 mana.

Ananuza Hammx pesyiararta. Osaj objekar je mpoMeH/bUB y 00a goMena. Ca TpoOMEHOM O
oko 1.3 marauTyie je jean o Tpu objekara ca HajBehum mpomenama cjaja. Tokom mocMaTparba
TJO Teneckoriom OTKpUBEHa je 3Ha4YajHa poMeHa cjaja. Ha ocHOBY oBHX mojaTaka aHAJIN3H-
paJjii cMO KPATKOPOYHY MPOMEHY ¥ IMPOHAILIN [EPUOJL OJI OKO derupu Mecera (122 nana y V
u 124 y R gomeny), kojem ojfroapa moiayMmaimryga 0.4 mag. Ha mesokymHuMm mogamnuma
HUCMO YCIIEJIU J1a OJIPEJIMMO JTY2KH TIEPUoJI TpoMene cjaja, Beh momenyTu oj1 oko 130 nana je j1o-
MmuHaHTaH. Jla bucMo nmapamerpe nepuojndne (DyHKIMje yeKaahuBama Mmperu3iuje oJIpeuim,
noTpebHO je Jia ce nmocMaTparba HactaBe. Ha ciaunm 3.16 cy npukasane Kpuse cjaja o0jeKTa y
V u R nomeny ca nepuogudHoM (GpyHKIHEjoM yckahuBama, 3a nocMmarpama TJO TereckoroMm.

Boja ce TokoMm mocmarparba mpoMmenusa 3a oko 0.3 mag. 3 3aBucHocTn 60ja—Mar{uTyaa
MOXKEMO 3aKJbyduTH Ja je npucyran BWB Tpens.

8LAMOST je ckpahenuna ox Large Sky Area Multi-Object Fibre Spectroscopic Telescope.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

Caxkerak. [lerekroBan je pagumo-mias. Pusmuke napamerpe mjasza cy mporemene y Chen
(2018). VrBpherno je ma mocroju Kopenanuja y H3HEHAIHUM IIPOMEHaMa cjaja y ONTUIKOM, pa-
o u jgomeny 7y 3paka (Liodakis et al., 2018). Taxobe, merekroBane cy ciabe npomere y B
nomeny (Abrahamyan et al., 2019). Tokom Hamux mocmarpatka, y nepuosy 2013-2019. roune,
o0jekar je MPOMEHUO Cjaj 3a Bulle oJi jeHe Marautyje. CTaTUCTUIKUM TECTOBUMA CMO TOTBP-
JIWIA JTa je TPOMEeH/bUB y 00a jioMeHa. OJipeiuyin ¢MO KpaTKy Hepuojy oji oko 4 mecera. Y
npomenu 6oje je npucyran BWDB tpen.

3.1.18 11454321

[IpBu myT ce nojassbyje y Katajory 3 235 pajimo-objekara, KOjU je caudlibeH Ha OCHOBY IIO-
cmarparba Bomomckor Northern Cross teneckona wa 408 MHz (Colla et al., 1970). YV Buchalter
et al. (1998) TokoM mcnMTHBaRKa KBaszapa KOjU UMajy JBa pajuo-oBasa oipehenn cy rpseHn
nomak 0.549 u omHoc durykca jesrpa u oBasa 1.05. LpBenn momak j100MjeH CIEKTPOCKOITHjOM
0.550505 je nar y Richards et al. (2015). Knacuduxosan je kao FSRQ ca log(vpeqr/Hz) = 15.83
(Meyer et al., 2013). Mopdosoniku THIl je onmcan Kao mpuniem, IpU 9eMy 3paderbe U3 je3rpa
nomuamrpa (Kimball et al., 2011). Rakshit et al. (2020) gasu cy joraputam BUpHjaJiHe Mace
npHe pyne (u3paxene y M) 8.396345 +0.063550 u Eaunrronosor oxroca -0.396363. V Véron-
Cetty & Véron (2010), y Tabenu 3a KBazape, jate cy: npusmHa V u ancojayrHa B maraurya,;
17.28 mag u -24.7 mag.

Anammza mamwnx pesyarara. Cjaj ce npomenno y V' 3a 0.4 mag, a y R momeny 3a 0.3 mag.
Cpe/isbe BpeTHOCTH MarHUTY/Ia ¢y OKo 17.3 mag (kao u kartasomka). O6jekar je IpOMEHIbUB Y
V' nomeny, y R nomeny je mpomenbuB camo 1o F—recty. Hajsehu 6poj mocmarparba je obaBbeH
TJO Testeckoriom, u3 TOr pasjora, TPOMEH/BUBOCT CMO HCIHUTHBAJIU CaMO Yy OBUM IIOJaIliMa.
CBuM MeTo/lamMa Cy JI00UjeHe MCTe BPEJIHOCTH 3a 1epuo o)1 oko 600 jJana u moyaMILInTYLy
npomene cjaja 0.1 mag, ocum meroge GLSP (oko 500 mana). Kpusa cjaja y V' jgomeny ca
nepuoaHoM (yHKIjoM yekaahuBama (P=587 nana) je npukasana na caunu 3.17. I[lpucytHa
je kapaktepuctnara RWB npomena y 6oju.

Caxkerak. Y pajuo-jgomeny suijbuBu cy oaau (Kimball et al., 2011). Cpeame BpegHocTH
MarHuTy/ia Koje ¢cMo Mu u3padyraan y V u R nomeny cy oko 17.3 mag, Kao IITO je U KaTaJIoIIKa
BpesaHocT y V' momeny y paxy Véron-Cetty & Véron (2010). Vrepaumiau cmo sa je objekar
npoMenJbuB y V' omeny u Moryhe mpomensbuB y R momeny. Ilepuon nmpomene cjaja y V' jomeny
je oko 600 mana. IIpucyrra je RWB mpomena, koja je kapakrepuctuana 3a FSRQ kBazape.

3.1.19 1201+454

UsBop je karamoruszosan y 87GB karasory paano-ussopa (Gregory & Condon, 1991). Kia-
cudukosan je ka0 FSRQ ca R marnurygom 17.4 mag (Massaro et al., 2015). ¥ rabesnn 3a
kBazape y paiy Véron-Cetty & Véron (2010) nare cy npusuana V' u ancosyria B maraurya:
17.91 mag u -25.5 mag. Cuekrpockoricku 1psenu nmomak je 1.07504 y pasay Richards et al.
(2015). OBa BpeJHOCT je CaMYHA Ca PBEHUM IIOMAKOM OjipeljeHIM Ha OCHOBY €MUCHOHUX JIV-
auja 1.0740 y Chen et al. (2020). Y oBoMm pajy je ompeheH IpBeHN MOMAK U HA OCHOBY YCKHX
arrcoprmonnx jguauja Mg 11, kopucrehu SDSS crekrap pazamuntux emnoxa, j1o0ujene cy Tpu
pazmanTe BpeHocTH pBeHor momaka 0.52, 0.92 u 0.96. Jloraputam dpekBeHIje MaKCUMyMa
CUHXPOTPOHCKOT 3padensa je 10g(Vpear/Hz) = 14.71 (Mao & Urry, 2017). Mopdosommku tur je
ommcan Kao jesepo y Kimball et al. (2011). Pacrojame usmely jesrpa u miiaza Ha CHUMIIMA 2
GHz u 8 GHz je nporemeno Ha 53.1 (mas) u 0.5 (mas), y paay Plavin et al. (2022). Jlorapuram
Mmace 1ipHe pyre (u3paxene y Mg) je 9.226128 +0.037846 u Exurrronosor ojaoca je -0.701145

o8



3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

(Rakshit et al., 2020). Ob6jekar je ymepeHo HpOMEHJbUB y R JIOMEHY Y OJHOCY HA PEJIATUBHY
pasIuKy MarHury/a jse emnoxe (y B jomeny Huje mpomensbuB), Bujetu Abrahamyan et al.
(2019).

Ananunza vamwmx pesynrara. (Cjaj objekra y V' jgomeny ce npomenuo 3a 0.4 mag, ay R
nomeny 3a 0.3 mag. He moxkemo Jj1a TBpAuMO Ja je objeKar poMeH/bUB. Boja ce Huje 3HavajHO
MemaJjia ToKoM BpemeHa. He mocroju Kopesanuja u3mehy npomene 6oje u cjaja. Moryha je
NepuoInvHa IMpoMeHa 60je ca TpoMeHoM R MarfuTy/ie.

Caxkerak. O0jekar nMa JIeTEKTOBAHO Pa/Ino-3paderhe Ha ONTUIKOj no3uriuju mpema Kimball
et al. (2011). IIpema Plavin et al. (2022) merekToBano je pajmo-3patere 3 Mia3a u ojgpeheHa
cy pacrojarma u3Mely Tauke Koja MpeJicTaB/ba MOYeTaK MJIa3a U je3rpa, Ha Pas/JIMIuTUM Pajuo-
-dpekBennmjama. Hajsehe pacrojame je ompeheno wa 2 GHz u uznocu 53.1 mas. OGjekar je
yMepeno npomensbuB y R jmomeny (Abrahamyan et al., 2019). Tokom miect rojuna HaIUX TI0-
cMaTpama, YTBP/IMINA CMO Ja je objekaT Moryhe mpoMen/buB y 0ba gomena. Hucmo jgerekToBam
1pomMeny 6oje.

3.1.20 12124467

OTkpuBeH je TOKOM Mperpare neba y pasguo-jgomeny Ha 1.4 GHz Green Bank omncepsato-
puje, CA/l (Maslowski, 1972). ¥V merom Roma-BZCAT karasory 6/a3apa, kiacudukoBas je
kao FSRQ (Massaro et al., 2015). CHeKTpOCKOIICKH je M3MEPEHO Jia je HeroB IPBEHN ITOMaK
z = 0.720154° (Richards et al., 2015). Pajuo-mopdosioruja uzsopa je mpuniem (oBaj-je3rpo-
-0BaJI), pH 4eMy je 3paderbe u3 jesrpa jomuaantHo (Kimball et al., 2011). Ha VLBI mamama
npejicrasbernM y Bourda et al. (2011), of6jekar uma MOpOdJIONIKY CTPYKTYPY CaMO Ca je He
crpane y ognocy Ha je3rpo Ha 2 GHz, mamy na 8 GHz. VY karajory cuekTpajHUX CBOjcTaBa
kBazapa y SDSS DR14 naru cy log(Mpy/My) = 8.891813 £ 0.057461 u log Rrqq = —0.707690
(Rakshit et al., 2020). Jloraputam dhpekBeHIje MaKCHMyMa CHHXPOTPOHCKOT 3paderba (13pa-
xkene y Hz) nponemen je Ha 13.34 y pagy Mao & Urry (2017). Pazauaure Bpeasoctun V' u
R marmutyja jare cy y Hekojmko kKarajora. ¥ karajory CLASS! mperpare (Marcha et al.,
2001), mara je marauryga R = 17.13 mag (npubimzkHa MUHUMAJIHO] BEJTMYUHE KOjy CMO MU
nerekroBasn). ¥ LCAQ-1 karanory gare cy V = 17.77 u R = 17.42 marauryje (npubimkHe
CpesbIM BeJrmanHaMa Koje cMo Mu fierektoBasm). Y LCAQ-2 karasory nara je camo V' = 19.14
MarHuTyjia U oBO je HajBeha marnuryma mkaja jgerekroBaHa. Objekar HHje poMeH/bUB y B
JloMeny, vy R JloMeHy je yMepeHO TTIPOMEH/BUB Y OJIHOCY Ha PEJIATUBHY PA3IUKY MATHUTY/IA JTBE
eroxe (Abrahamyan et al., 2019).

Anamm3a Hammx pesysTarta. Y oba JIOMeHa cjaj ce MpoMeHuo 3a oko (0.8 MarHuTyjia, o
2013. mo 2019. rogune. IIpomene cjaja Mory 6uTu onucane ca (YHKIHIJOM KOja MMa TOJIATITIHU
nepuog (o 314 mana) mwin dynknujom ca mnepuogom ox oko 2000 mgama (2059 V u 2051 y R
momeny merogom DCDET). 36or pacrnopesa mocmarpatma GyHKIH]Y €& TOAUIILAM HEPUOIOM
cMmaTpaMo 3a Moryhu aauacumne. Kpuse cjajay V u R jgomeny ca GpyHKIIMjoM yCcKjaahuBamwa cy
npejicraBibene na ciaunu 3.18. Pacnon nonmyammntyna je 0.2-0.3mag, y 3aBUCHOCTH O] METOJIE
KojoMm cy ojpebene. He moxkeMo Jjia TBp/MMO Jia ITOCTOjU 3aBUCHOCT u3Mely rpomene 60je u
cjaja.

90Ba BpegHOCT ce pasaHmKyje y OJHOCY Ha HaBeleHy BpemHocT y KaTanory LQAC-2, npukazamy y Tabemn
1.1.
10CLASS je cxkpahennna ox Cosmic Lens All-Sky Survey.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

Caxkerak. OGjekar y pajuo-jgomeny uuje ,,radakact’. Jlerekrosanu cy pajuo-osasu y (Kimball
et al., 2011). Y R nomeny je ymeperno npomenspus (Abrahamyan et al., 2019). Craructuakum
TECTOBUMA, CMO YTBP/IMIHN Ja je objekar mpoMmeHsbuB y repuoy 2013-2019. romune, y oba j10-
mena. Cjaj ce mpomenno 3a oko 0.8 mag. Ilepmoj nmpomene cjaja je cimdan MOCMATPATKOM
nepuojty. Hucmo jierekroBasin mpomene 0oje, Koje cy KapaKTepUCTUUHE 3a OJiazape.

3.1.21 12284077

[IpBu myT je nerexroBan 21. maja 1977. rogune ca Schmidt Teneckornom Cerro Tololo Inter-
American oncepBaropuje Ha cepepy Umiea. IlpBenn momak z =2.39 onpeheH CeKTPOCKOINIjoM
npejicraBibet je y pajgy Sramek & Weedman (1978), a nperusauju z = 2.389033 je mar y pasy
Richards et al. (2015)). Robertson (1983) ca Beposarnohiom oz 94% cmarpa j1a IOCTOjU Be3a U3~
meDy 1pBeHor momaka oBor objekTa n KBasapa 1228+076 (ca MamuM 1ipBeHrM oMakom 1.878).
Ob6jekar 1228-+077 uma jake arcOpIIUOHe JIMHAje Ha IPBEHOM MOMaKy KBasapa 1228-+076. To
ce objalbaBa alcoOPIIUjOM Koja ce JIelliaBa y XaJoy jaTa rajakcuja KojeM Ipuirajia odjekar ca
MambuM TpBeHnM ToMakoM (1228+076), npu dyemy Bu3ypa yJda/beHOr objeKTa mposiasu 6jmsy
6mmker objekra. Ob6jekar Huje BAL kBaszap npema Krawczyk et al. (2015). Kiacudukosan
je kao kBazap Véron-Cetty & Véron (2010) ca V 17.59 u amncomytHom B -27.9 MarauTyom.
Y Gaia DR3 je o3nauen kao mHenpomen/bus objekar. Mopdostonku Tum je KiacuduKoBaH Kao
jesepo y Kimball et al. (2011). V Rakshit et al. (2020) sorapuram BupmjaiHe Mace IpHEe pyIie
(m3pazkene y M) je 9.456285 + 0.019456, a Exunrronosor ognoca -0.292131.

Ananusa mammx pesyirara. O6jekar Huje nmpomensbuB (y oba jgomena). Y V' jgomerny
aMILTATY/Ia IpoMere cjaja je oko 0.3 mag. Cpesmbe Bpennoctu Marautyaa cy (17.9 £0.1) mag
y Vu (178 £0.1) mag y R momeny. 3a BpeMe mocMaTparma HEUCMO JIETEKTOBAJU MAHUTYILY,
Koja je HaBesieHa y Karajory Véron-Cetty & Véron (2010). Boja ce muje MHOro mpomenmia
TokoM BpeMeHa. /lerekroBana je RWB npomena.

Caxkerak. OBaj 0objekar je JeTeKTOBaH y Pafo-IOMEeHY Ha UCTOj MO3UINA]I KAO U Y OMTUIKOM
nmomeny, ujern Kimball et al. (2011). Craructuaku TeCTOBH KOje CMO MIPUMEHUIH CY TIOKA3aIH
Ja je objekar crabmyian TokoM mepuoma 2013-2019. romumue. Karasomky MarHuTydy Koja je
mata y Véron-Cetty & Véron (2010) mucmo gerexrosasu. JlerekroBanun cmo RWB mpowmeny,
Koja je KapakTepucTtndHa 3a FSRQ kBazape.

3.1.22 12424574

UsBop je npeu myr karajgoruzosan y 87GB karasory pasumo-uszsopa (Gregory & Condon,
1991). V¥ 12. uznamy Karajora Kpasapa W aKTHBHUX je3rapa, Kiaacudukosat je kao BL Lac
(Véron-Cetty & Véron, 2006). Crexrpockorncku mpsern nomak je z = 0.99822855 (Richards
et al., 2015). Ca log(Vpear/Hz) =14.9 objexar je ISP Gmazap (Yang et al., 2022); cimano
je v pagoBuma Ackermann et al. (2011); Mao & Urry (2017). U3sBop ce Hamasum y mpBom
u tpehiem Fermi-LAT xarajory mssopa jereKToBanux Ha ¢gpexpeniujama sehnm ox 10 GeV
(Ackermann et al., 2013; Acero et al., 2015). Huje npomenssus y B momeny, a y R jgomeny je
cs1ab0 IIPOMEHJBUB Y OJIHOCY Ha PeJIaTHBHY pPa3JjinKy MarHuTysa jase ernoxe (Abrahamyan et al.,
2019).

Anasnm3a Hamwmx pesyJjarara. Y oba joMeHa mmpoMmeHa cjaja je oko 0.8 maramryma. Ogpe-
JIMJT CMO TIepuoi, mpoMene cjaja o oko 900 mamna, ca moayammuntyiaom oix 0.3 mag, y V u R
qnomeny. CaWYHU MMEpUOIM W aMILIUTYe IPOMeHe cjaja Cy JOOMjeHr Pa3JuduTHM MeTOJIaMa.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

[Tepuon oxpehen GLSP meromom y V' momeny msnocu 800 mana. Ha counm 3.19 cy npuka-
3aHe KpuBe cjaja y V u R jomeny, ca nepuogudHoM yHkiujom yckiaahusama. I[lapamerpn
nepuojnane dynkiuje cy onpehenn wa ocuoBy merone DCDFT. Harub suneapne dbynknuje u
[Tupconos KoedutmjenT Kopesaiuje 60ja—BpemMe u 60ja—MarHuTy/ia cy HeraTUBHE, ajld ca Bepo-
BarHohoMm Behom ~0.8. He Moxkemo j1a TBpAMMO Jia IIOCTOjJH 3aBUCHOCT DOja—BpeMe U
60ja-MarHuTy/a.

Caxkerak. Mopdoiionika cTpykTypa objeKTa y paJino-JIOMeHy HEje UCITUTUBAHA. Y Pajy
Makarov et al. (2019) je u3aBojen Kao jejan oJ] HajKBaJUTETHUjUX OOjeKaTa 3a MOBE3UBAKE JIBA
Hebecka KoopuHaTHa cucrema. Objekar je y R jpomeny ciiabo npomensbus (Abrahamyan et al.,
2019). Yrepauiu cMo Ja je objekaT poMeHsbUB y 0ba jgomena. [Ipomena cjaja je oko 0.8 mag.
[Tepuoy pomene cjaja je oko 900 mana (OKO JBa IyTa je Marbl OJl MOCMATPAYKOD MEePHOJIA).
Hucmo nerekrosaiu nipomeny 6oje (RWB wim BWB) koja je kapakrepuctudna 3a Giiazape.

3.1.23 1312-+240

[IpBu myT je npencrasben y 87GB karamory (Gregory & Condon, 1991). O6jekar je kiacu-
¢dbukosan xkao BL Lac (Véron-Cetty & Véron, 2010; Abdo et al., 2010b). Calog(vpear/Hz) =15.0,
objexar je HSP 6iazap (Yang et al., 2022). Ipsenu nomak 2.145 je nar y pajy Fan et al. (2016).
@usnukn mapamerpu Miasa cy npornemenn kopucrehu CCK/Tomconos mogen, Chen (2018).
O6jekar Huje mpoMeH/bUB y B nomeny, a y R g1omeny je ¢jaabo IPpOMEH/BUB y OJHOCY Ha peJia-
TUBHY pas3jinKy MarauTyja jse emoxe (Abrahamyan et al., 2019). Awmmauryaa npomeHe cjaja
je najseha y momeny Pan-STARRS ¢ 0.9 mag, a najmama y jgomeny Pan-STARRS 7 0.25 mag
(Berghea et al., 2021). V Véron-Cetty & Véron (2010) je mara V' 16.93 mag. Ynopeljusamem
U3HEHaJIHe TPpOMeHe cjaja Giazapa Ha pa3auauTuM (bpeKBeHIjaMa, YTBPHEHO je Jia MOoCToju
KOpeJialyja y M3HEeHaHUM IIPOMEHaMa Cjaja JIeTEeKTOBAHUX Y PA3JIMIUTUM JOMeHuMa. Bpe-
MeHCKa Kallllhbemha IIPOMEHE cjaja Cy JeTeKTOBaHa Yy JIoMeHnMa: onTudku-pajano 103.56 jpana n
ontrakn—y 3paka -43.35 (Liodakis et al., 2018). Ymopehusamem kpuse cjaja All-Sky Automated
Survey for Supernovae - ASAS-SN niperpare neba y ontudkom jgomeny u Fermi-LAT Teneckona
y JIOMEHY y-3paka, JIeTeKTOBaH je caMo Osbecak y ontudkom jomeny (de Jaeger et al., 2023).

Anasmmza Hamux pesyararta. b6jekar je mpoMeH/bUB Uy 00a JOMEHa Cjaj ce MPOMEHUO
3a oko 1 mag. Ojpemaun cMo repuoi npomene cjaja o1 oko 1200 jaHa, ca HOJIyaMILIATY/IOM
oko 0.4 mag. Ha ciumm 3.20 cy npejcraBbeHe KpuBe cjaja ca IMepuoAnIHOM (DYyHKIHjOM Koja
HajOosbe onucyje cjaj. boja omnaja Tokom Bpemena. Ilpucyran je BWB Tpen y 6oja—marauryia
3aBUCHOCTH.

Caxkerak. Mopdoiiornika crpykTypa objekTa y pajno-jgoMeHy Huje ucnutubaHa. O0jekar je
M3JIBOjeH Kao jeJaH OJ1 HajKBaJUTETHHjUX OOjeKaTa 3a IOBe3nBame /IBa HebeckKa KOOPIWHATHA
cucrema (Makarov et al., 2019). O6jekar je IpOMEHJBUB U [IPOMEHE Cy JIETEKTOBAHE Ha Pa3JIv-
qutuM pekBernujama. Y R jgomeny, objekar je ciabo mpoMenspuB mpema Abrahamyan et al.
(2019). ITpema Berghea et al. (2021) npomensbus je y Pan-STARRS ¢ u ¢ duwrrpuma. [Tpomene
cjaja cy JileTeKTOBaHe y JIOMEHHMa: ONTHYKOM, pajano u 7 3paka (Liodakis et al., 2018). Mu
CMO YTBPIWIN /2 je objeKaT MpoMeH/buB y 0ba gomera. Cjaj ce MpOMEHHO 3a OKO 1 MarHUTY/IE.
[Tepuoa mpomene cjaja je oko 1200 nana. [Ipucyrna je BWB npomena koja je KapakTepucTudana
3a BL Lac 6sazape.

3.1.24 13454735

Objexar je mpBU IyT Mpe/ICTaB/beH y pe3ysararuma rperpare Heba 100 m Tereckormom Makc
[Tnank NMucruryTa 3a pajguno-acrponomujy Max Planck Institute for Radio Astronomy - MPIfR
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koju ce naysasu y bony y Hemaukoj (Kuehr et al., 1981). Ilperpara ueba na 4.9 GHz je
caunmaBasa objekTe y mekamHammjckoMm orcery ox 70° mo 90°. Knacudurosan je xkao Syl
(Véron-Cetty & Véron, 2010; Gupta et al., 2020; Akylas & Georgantopoulos, 2021). Akylas &
Georgantopoulos (2021) cy knacudukoaiu objekar kao Syl ca npsennm nomaxom o 0.290,
Ha ocHoBy 105 mecenu nperpare neba ca Burst Alert Telescope koju je noctaBiben Ha Gehrels
Swift Gamma-Ray Burst observatory. Gupta et al. (2020) cy oape/uinm jjorapuraM Mace IpHe
pyte, koja je uzpaxkena y Mg, 8.809972921 u jmorapuram Ejpmarronosor ojanoca -1.190667027.
Véron-Cetty & Véron (2010) cy y karanory nasesu dororpadeky O 17.4 u anconyray B -23.4
mag.

Anasmmza Hammx pesyarara. Objekar je mpoMmenno cjaj y oba JoMeHa 3a OKO 10J1a MarHu-
tyae. /leTekToBaH je TpeHJ opacTa cjaja W IMOJAIM ¢y ycKjaaheHu ca JuHepaHoM (DYyHKIHjOM.
Oppeben je nmepuoj nmpomene cjaja ox oko 1200 jmana ca momyammunTygaoM o oko 0.15 mag.
Cauke KpuBe cjaja ca cBojuM pyHKIMjaMa ycKaahuBama cy npukasaHe Ha caunnd 3.21.

JlerekTOBaH je pacT KOJIOp MHJIEKCA ca BPEMEHOM U ca IopacToM cjaja objekTa. [Ipomena
RWB je npucyrna y 3aBucHOCTH O0ja—MarHUTY/IA.

Caxkerak. Mopdoiiornika cTpykTypa 0bjeKTa y pajuo-I0MeHy HEje UCIIUTUBAHA. Y JUTepa-
Typy HECMO HAIIU aHAIN3y MPOMeHe cjaja y ONTHIKOM joMeHy. CTaTUCTUYIKAM TeCTOBHMA
CMO yTBP/IW/IN Jia je objeKaT MPOMEH/bUB ¥ 00a JIOMEeHa, TOKOM IIecT rojuHa mocMarpama. Cjaj
je y oba jomena mopacrao 3a oko (0.5 mag. 30or Tora cy J00ujeHu rnojaiy yckjaahuBaHu ca
JINHEAPHOM U TiepuojndHoMm dbyukimjom. Jlobujern mepuos mpomMene cjaja je mpubJIMKHO jeI-
HaK jeJIHOj MOJIOBUHU ITOCMATPAYKOr TIEpUojia. ¥y 3aBUCHOCTU O0ja—MarHUTY/IA je JeTeKTOBaHA
RWB npowmena, koja je kapakTepuctudHa 3a Osaszape (objekar je xiaacudukosan kao Cajdep-
TOBa rajakcuja tumna 1).

3.1.25 1429249

NzBop je orkpuBen tokoMm jpyre MIT-Green Bank mperpare meba y pajumo-gomeny Ha b
GHz (Langston et al., 1990). Ca mmpokum BajmvepoBum u JApyruM J03BOJbEHUM JIMHHjaMa Y
crekTpy, Kiaacudukosan je kao Cajdepr ramakcuja tuna 1y pagouma Véron-Cetty & Véron
(2006); de Witt et al. (2023). Takobe, knacudurosan je kao Syl y pasy Sexton et al. (2022). Y
KaTaJIOry KaHujaTa y-3pakKa O/a3apa, mpupojia odjekra je jnedunucana kao jasojua u BL Lac
u FSRQ (D’Abrusco et al., 2014). YrBpheno je na je HBeroB CleKTPOCKOICKU TPBEHU TTOMAK
z = 0.40659 (Lehner et al., 2018). V¥ paay Rakshit et al. (2020) maru cy: Jjgorapuram Mmace
npre pyte uzpaxene y Mg 8.658600 £ 0.027332 u moraputam Eaunrronosor ojnoca -0.853556.
Anconmyrna marauTya gomena i je -24.134, suygern Condon et al. (2013). ¥V LCAQ-1 xarasory
mare cy V = 16.09 u R = 17.43 mag, ay LCAQ-2 V = 17.68 u R = 17.44 mag (Souchay et al.,
2009, 2012). Marauryna V' je mama Hero y R nomeny y LCAQ-1 karasiory, 10K Cy mpeocTasie
KaTaJIONIKE BPEIHOCTU BaH OICera HAIINX ITOCMATPAHUX MArHUTYIA.

Ananunza Hamwmx pesyitata. Cjaj ce mpomerno 3a 0.5 n 0.3 MaraHuTyie TOKOM MIECT TOINHA
y V u R nomennma, pegom. Vzpadynare cratuctudke Bpegnoct 3a AbeoB Kputepujym u F-
-TecT cy O3y KpuTudHe BpeaHoctu. MoxKeMo j1a TBP/IUMO Jia OBaj o0jeKaT Huje ITPOMEHJbUB.
AbeoB KpuTepujyM mokasyje ja cy y cjajy objeKTa NpucyTHe CUCTEMaTCKe BapHjalije y OJHOCY
Ha ynopuinHy 3Be37y A y V jgomeny u y ogHocy Ha obe 3Be3je y R jomeny. F-tect mokazyje
Jla je objekaT MPOMEHJbUB camo y V' jioMeny. Boja ce Huje 3HaYajHO MembaJia TOKOM BpEMEHaA.
Ha ocnoBy 3aBucHoctu 6oja—Maruurtyia moxemo pehn ja je npucyran BWB Tpen.
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Caxkerak. VY jmarepaTypu HICMO IIPOHAIILIN /1A jé UCIUTUBaHA MOP(MOJIOIIKA CTPYKTYpa 00je-
KTa y paguo-gomeny. Ob6jekar ce Hasazu y [CRFEFS karajory, ajam HEje CBpCTaH Mely HajKBa-
aureTHUje objekTe 3a noesuBame cucrema [CRF u Gaia CRF (Makarov et al., 2019). Tokom
Halller' IocMaTpama, JeTeKTOBAJIN CMO Mambe MaruuTyje cjaja 'y V m R jmomeHy of mpejcTta-
Bbennx y LCAQ-2 karasory. CTaTuCTUYKN TECTOBU CY MTOKA3aJM J1a 06jeKaT HIje IIPOMEH/bUB.
[Tpucyran je BWB Tpens y 3aBucHocT 6oja—marauryaa (objekar je Syl).

3.1.26 15184-162

O6jekar je 6o jeman oJ] pajro-u3Bopa mnocMarpanux (y JIEKJIMHAIMCKOM orcery u3Mmeljy
35.5° u 71.5°) y nepuoy 1974-1983. roaune pasjmo-untepdepomerpom Ha 365 MHz Acrporom-
cke oriceparopuje Yuubepsurera y Tekcacy University of Texas Radio Astronomy Observatory
- UTRAO (Douglas et al., 1996). V¥ karajiory u3Bopa JIaT je U MOJeJ CTPYKType objeKTa, Koju
ce cacToju OJ1 JiBa OBaJia Koja ce HaJia3e CHMEeTPUYIHO y OJHOCY Ha je3rpo. Richards et al. (2015)
cy u3padyHaJim npsenu nmomak z = 1.47171. Osa Bpeguaoct je norsphena u ox crpane Chen et al.
(2020), xoju cy oapemman z =1.4710 HA OCHOBY €MUCHOHWX JINHHUjA CIHEKTPA. Y HCTOM DALy
Cy TPEJICTABUJIN U I[PBEHU MOMAaK oJjipeheH Ha OCHOBY allCOPHIIMOHUX JiMHuja crekTpa 1.1692.
Ob6jekar je kiracudnkoBaH Kao KBazap ca dpororpadckom marautyaom O 17.95 mag u ancosyt-
HoM B -26.3 mag y Véron-Cetty & Véron (2010). He npunaza kinacu BAL kBazapa (Krawczyk
et al., 2015). V Rakshit et al. (2020) jorapuram BupujaiHe Mace 1pHe pyte (u3paxkene y M)
je 9.491460 + 0.020461, a Eauarronosor ojiHoca je -0.684260.

Ananunza nammx pesyiarara. (Cjaj objekra ce nmpomenno 3a 0.4 marautyae y V u 0.3y R
nomeny. Objekat je mpomensbuB camo y V' momeny. [lepnosm o oko 8000 mana je ompehen camo
metosiom DCDFT. Ogaj nepuog je oko 4 myrta Behn o1 mocMaTpadkor mepuojia, aan Hajoosbe
omcyje nojarke. Kpusa cjaja y V' momeny ca dyHKIMjoM ycKiIahuBama, YUju TEPUOJ] H3HOCH
8074 nana n nosymarumtyaa 0.9 mag je npukazana na caunu 3.22. Huje mpucytna npomena
6oje TOKOM BpeMeHa, IIOCTOjU MaJia IIpoMeHa y ojHocy Ha Marautyay R (BWB tpenn).

Caxkerak. 3a oBaj objekart, y JIUTepaTypu HIUCMO IIPOHAILIN A je UCIUTUBAHA HErOBa MOP-
doomiKa CTPpYKTypa y paJuo-ioMeHy. JegaH je o1 HajKBaJUTeTHUjUX oDjeKara 3a I0BE3UBAHE
paguo ICRF w ontuukor Gaia CRF pedepenrnor cucrema (Makarov et al., 2019). Craru-
CTUYKHUM TECTOBHMAa CMO YTBDJWIH Jia je objeKaT mpoMeH/bUB camo y V' momeny. Y R jpomeny
je moryhe npomensbus. [lepuos npomene cjaja y V' jomeny je oko detupu iyta Behu o1 mocma-
TpavYKor mepuosa. ¥ TBp/mm cMo j1a je mpucytan BWB Tpeni y 3aBucnoctu 60ja—Maruury/ia.

3.1.27 15354231

Ayropu pagosa Arp (2001) u Arp et al. (2001) TBp/e Ja je mopekso objeKTa MOBE3aHO Ca
O6JIKILOM akTUBHOM ramakcujoM Arp 220 (z = 0.018), 1j. 1a je HajsepoBaTHUje M36aueH U3
Ibe, NaKo je o0jeKaT Ha yja/beHoCTH oJ1 43.1 JyIHux MUHyTa OJ1 rajakcuje u uMa Behu 1pBeHu
nomak (z = 0.4627). Ipeenu momak oapehen crnekrpockonujom z = 0.462515 je npejicraB/ben
y paay Richards et al. (2015), y kojeMm je je objekar kiacudukoBan Kao kKBazap. V3Bop je
kinacudpukoan u kao BL Lac u FSRQ), na ocroBy mocmarpama y mH@pAIPBEHOM JIOMEHY Yy
Two New Catalogs of Blazar Candidates in the WISE'? Infrared Sky (D’Abrusco et al., 2019).
Knacudukosan je kao Syl y paay Sexton et al. (2022). Jlorapuram Mace I[pHe pyIie, H3pazkeHe
y My (8.399292 + 0.047624) u sorapuram Exnarronosor oxxoca (-0.932017), natu cy y pasy

UTlozmara je xao IC 4553 — ramaxcmja Koja ce cacToju u3 JBe CHMOMOTHYKE TajIaKChje U CaIpKI JIBa je3rpa.

12\Wide-Field Infrared Survey Explorer - WISE

63



3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

Rakshit et al. (2020). ¥ paxay Plavin et al. (2022) je maro pacrojame usmely jesrpa u mjasa
Ha 2 GHz 19.2 (mas), mok je Ha 8 GHz pacrojame 63y 1 (mas).

Ananmm3a Hammux pesyJrata. Y oba jJoMmeHa, objekar je nmpomensbuB. Cjaj ce IpOMEHHO 3a
oko 0.9 marauryga. Marauryna V' = 17.7 mag nara y Véron-Cetty & Véron (2001) je uaj-
Marba JeTEeKTOBaHa M CANYHA je MUHUMAJIHOj, KOJy CMO JleTeKToBasiu, y R momeny. IIpomene
y cjajy ce mory onucatu (pyHKIHIjOM KOjOj OJroBapa TOJMINILA ePHOJ, aJIi TaKBY (DYHKITH]Y
cMaTpamo 3a Moryhu aauacuwe. Pazmmaunrtum Merojama cMo Jo0uau jipyraduje (byHKIM]je
yekaahusama. DPynknuje ca nepuogom oj oko 2000 gana (IpUOIMKHO MCTH KAO U HEPHOJT
nocMarpama ~1950 mana) umajy nossyamimatyay o 0.3 mag. To cy dyukuumje oapehene me-
ronama WWZ, PERIODO04 (3a V' u R nomene), DCDFT (R) u GLSP (V). Meromom DCDFET
nobujen je nepuog o1 oko 8214 nana y V' momeny (mrro je 4 myra Belie on nepuona oapeheror
3a R jnomen). OBoj dyuKImju ogrosapa mojamiymtyia oix 2.4 mag. Merogom GLSP onpehen
je nepuoj o1 oko 4500 nana R, koje je oko 2 myTa Behu o1 nmepuosa 3a jiomen V. Tlomyamim-
TyJla KOja oJiroBapa Iepuojy 3a R JoMeH je oKOo 3 IyTa Beha o1 IoJyaMILIUTYIe ojapelhene 3a
V nomen (0.73 mag u 0.24 mag). Ha caumu 3.23 cy npukasaHe Kpuse cjaja ca MEePUOUIHUM
dyukmmjama Koje oxrosapajy moganuMma (ca mepuogom ox 8214 mana 3a V u 2397 nama 3a R
JIOMEH ).
Boja ce Tokom mocmarpama MpoMeHUIa 3a CKOPO 0JIa MAarHUTyAe. ¥ CIydajy OJHOCA

6oja—maruuTya npucyTtHe cy HesunaTHe npomene (RWB Tpem).

Caxkerak. VY paJino-JIOMeHy je JieTeKToBaH Mya3. Pacrojama jesrpo-Miia3 u3padyHara cy 3a
pasyimaure pajmo-dpeksenimje y paiay Plavin et al. (2022). Hajsehe pacrojame je usmepeHo
Ha 2 GHz 19.2 (mas). OBaj objekar HHUje U3/BOjeH Kao jeJlaH 0/ HajKBAJUTETHHjUX 00jeKaTa 3a
noeesuBatbe cucrema [CRF u Gaia CRF (Makarov et al., 2019). YrBpaumu cmo ja je objekar
npoMeHspbuB y 06a nomena. [Ipomena cjaja je oko 0.9 marnurtyma. Paznumaure nepnose npomene
cjaja cMo 100K ca pasanauTuM Merojama. Cmarpamo Jia nepuoandia pyHKIHja ca IePUOIOM
KOjU je cJIMYaH IoCMaTpavdKoM IIepHUoJLy, J00po omucyje Harie nojartke y R jpomeny. Ilogarke
y V' nomeny mo0po omnucyje (pyHKIMja ca MepuoioM Koju je oKo 4 1myTa Behu o mocMaTpadkor.
VY zaBucHocTu 60ja-mMaruutyia jgerekrosasim cMo RWB Tpem.

3.1.28 1556-+335

NzBop je npsu nyT jgerekroBan Tokom NRAO mperpare pajino-ciiabux nzsopa na 5 GHz,
Koje je samoduero 1967. rommue u mupexacraBibero y Davis (1971). Wills & Wills (1979) cy
ra mJIeHTHdUKOBAIN Kao KBa3ap, a KacHuje je kiacudukoBad kao FSRQ o crparme Massaro
et al. (2015) y 5. uznamwy Roma-BZCAT xarasora 6ia3apa. [IpBu CHEKTPOCKOIICKH IPBEHU
nomak z = 1.65 npejcrasiben je y Wills & Wills (1979) kacuuje je norsphen y Richards et al.
(2015) 1.653598 u Chen et al. (2018) 1.6535. ¥ paay Kimball et al. (2011) mopdostoniku
THI je jJedpuHrcaH Kao je32po, jep je JeTeKTOBaHa pajmo-eMHCHja CaMO Ha MO3UIUjH KBa3apa
y orrtudkoMm jomeny. Jlorapuram mace rnpue pyie muspaxkene y Mg 10.024996 + 0.046142 u
noraputam Enuarronosor ognoca -0.874986, natu cy y pasgy Rakshit et al. (2020). Jlorapuram
dpekBennuje MakCHMyMa CHHXPOTPOHCKOT 3paderba, Koja je m3paxena y Hz, je 13.92 (Mao &
Urry, 2017).

Ananmnza Hamwmx pesyirara. Toxkom nocmarparba, objekar je 6uo NMPOMEHbUB caMo y V'
JIOMEHY U y OJHOCY Ha ymopuiinny 3Be3may A. Jeman je o HajcTaOMIHMjUX oOjekaTa Kao IITO je
HoMeHyTO y pajy Jovanovié et al. (2018) 3a nmepmon 2016-2019. roxure. 3a mect rojuHa cjaj
ce cMamuo 3a 0.2 mag y oba pomena. lcropmjcka V' marmutyna 17 mag je HajHMXKA MKaIa
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orkpuBena Hewitt & Burbidge (1987). Marauryna R = 16.94 (3a enoxy 1996.523) nara y pasy
Helfand et al. (2001) 653y je cpeitbe MarHuTyjie KOjy CMO JET€KTOBAJIN.

N3 3aBucHocTu O0ja—BpeMe MOXKEMO 3aKJ/by4UUTH Jla ce 00ja HHUje MerbaJja TOKOM BpEMeHA.
HerekroBana je masa npomena 6oje y onnocy Ha marauryry R (BWB tpenn).

CaxkeTak. 3a oBaj 0bjeKaT, HUCMO HAIIU Yy JINTEPATypPH Ja je UCINUTaHa IheroBa Mopdo-
JIOIITKA, CTPYKTypa y pajmo-gomeny. Ob6jekar je jejlan o/l HAJKBAJTUTETHUJUX 3a MTOBE3UBAIHE
cucrema ICRF u Gaia CRF (Makarov et al., 2019). Yrpauau cMo jia je oBaj objekar je-
JlaH oJ1 HajcTabmHujux objekata y V u R joMeHy U pe3y/iTare CMO IIyOJUKOBAIN Y PAJIOBUMA
(Jovanovié et al., 2018; Jovanovi¢, 2019; Jovanovi¢ et al., 2023b). Tokom miect roguna mocma-
Tpara HUCMO JIeTeKTOBaJN V MarHuTy/y Koja je mpejcrabibera y Hewitt & Burbidge (1987).
Cpeba BpeiHocT R MarnuTyjie Kojy ¢MO u3padyHaJIn je CIndHa npejicrasibeno] y paay Helfand
et al. (2001). Y npomennu 6Goje gerekroBasu cmo camo BWB Tpem.

3.1.29 1603-+699

Objexar je Ouo jean o1 paJro-m3Bopa mocMarpanux narepdepoverpom Ha 365 MHz
UTRAO oncepsaropuje (Douglas et al., 1996). Kiacudurosan je kao FSRQ y D’Abrusco
et al. (2014, 2019). VY Véron-Cetty & Véron (2010) cy marm: R = 17.12 mag, amnconyrna B
-26.3 marautyna u z = 1.185. Taxobe, nanazu ce y xaramory CRATES, nuperpare neba ca
najrommieraujom quctom FSRQ (Healey et al., 2007). Tokom ncnmtuBama merose Mopdosio-
ruje naTo je pacrojame m3mely jesrpa m muasza Ha 2 GHz (15.5 £ 0.1) mas, 1ok je va 8 GHz
pacrojame 6m3y 1 (mas) y pagy Plavin et al. (2022). ¥V Bourda et al. (2011) o6jekar uma ase
MOP@OJIOIIKE CTPYKTYPe cuMeTpudHe y ojHocy Ha je3rpo Ha 2 GHz, nok je na 8 GHz Bumpusa
CTPYKTypa caMo ca jejHe crpane jearpa. ¥ Douglas et al. (1996) je onucan kao , raukact”.

Anasmmsa Hamux pesyirara. Objekar je IpoMeHJbUB y 00a JIOMEHA, Ca aMILINTYIOM IIPO-
Mere cjaja ox 0.3 mag. Karasomka R MarauTyga oJiroBapa Cpejmoj KOjy CMO JIeTeKTOBAJIN
y V' momeny (17.1 mag). Ilepuoguunoct je ucnimtusana u ojpeheHn Cy mepuojn JIyKUHE Kao
u nocMmarpadkn nepanon ~2100 mana, ca mogyamiutygaoMm o 0.1 mag. AGeoB Kpurepujym
je ToKa3ao j1a IOCTOje CHCTEMAaTCKe TPellKe y pe3ujyaanMa, HaKOH OJly3MMara IepPHO/InTHe
dbyuknmje o mogaraka y R nomeny. Pacrnion pesuiyana je jeanak 20 (o je cranmap/iHa JieBrja-
muja nogaraka). Ha comru 3.24 npukasane cy KpuBe cjaja ca MepuoJaHuM (DYHKIMjaMa Koje
ojirosapajy nojgamuma y V' u R nomeny. /lerekToBana je masia mpoMena 00je TOKOM BpeMeHa U
y onHocy Ha marauryay R (BWB Tpenn).

Caxkerak. 3a oBaj o0jekar, IPBOOUTHO je 3paderhe Y PaIno-I0MEHY OMUCAHO KAa0 KOMIIAKTHO
(Douglas et al., 1996). KacHuje cy meTekToBaHN paio-MJIa3 U Pajno-oBajn. Pacrojame
jesrpo—muas je 15.5 mas wa 2 GHz je mpencrasibeno y pagay Plavin et al. (2022). Osamu
cy suiybuBu Ha VLBI manama koje cy mpencraBibene y pajy Bourda et al. (2011). O6jexkar
je jeman oJ HajKBaJUTeTHUjUX 3a nosesuBambe cucreMa [CRF u Gaia CRF (Makarov et al.,
2019). Yrepawim cMo Ja je objekaT mpoMeH/buB y oba jomeHa. [Ipomena cjaja je Gmia maa
(0.3 mag). Ilepmon mpomene cjaja je cJamdaH MOCMATPAIKOM Iepruojy. AGEOB KPUTEPHjyM je
[OKa3a0 Jia y pesuyainMa (KOju HPEeICTaB/bajy Pas/IuKy MOjaTaka OJl BPETHOCTH (DYHKITH]je
yekIahuBarma) HUCY OTKJIOEEHe CHCTeMATCKe Iperke. 360 Tora je moTpebHO Jla HACTaBIMO Ca,
rocMaTpamuMa OBOT o0jekTa. Y 3aBUCHOCTU O0ja—MaruuTyja jgerekroaian cMo BWB Tpens.

3.1.30 16074604

Hakxon NRAO mnperpare neba na 4.85 GHz, uzsop cy karamoruzosaiaun Gregory & Condon
(1991) u Becker et al. (1991). V Becker et al. (1991) o3Hauen je Kao U3BOp ca MPOITUPEHOM
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pajmo-emucujom. [psenu nomak z = 0.178 u Kj1aca pajino-jak KBasap cy ojpeheHu crieKTpocKo-
mrjom y Laurent-Muehleisen et al. (1998). Ayropu D’Abrusco et al. (2014) cy knacudukoBam
objekar Kao BL Lac. Pammo m ontuuky yHakKpcHY MIeHTH(MUKAIN]Y T3BOpa U3BPIIIIA CY ay-
topu paja Bauer et al. (2000), rie cy npejcrasuin npsenn noMak z = 0.178 u pajuo-emucujy
o0jeKkTa Kao MpOINUPEHy U Pas3/BojeHy Ha Tpu KoMmroHeHTe. OOjekar je cjabo NMPOMEHIBUB y
B nomeny y ofiHOCY Ha alCOJyTHY Pa3/IMKy MArHUTyIa W yMEPEHO IMPOMEHJ/bUB y OJTHOCY HAa

peJIaTHBHY Pa3/IMKy MarHUTY/Ia, 0K y R nomeny objekar auje npomensbus (Abrahamyan et al.,
2019).

Ananuza HaIMMUX pe3yJTara. 3a BpeMme mocMmarpamba cjaj ce nmpomenno 3a 0.5 u 0.4 mar-
uurynae y V u R nomeny, peinom. Ilocroju Tpemnn onamama cjaja y oba jgomena. llomamu cy
yckitahenu ca pyHKIIMjOM KOja ce cacToju u3 JjmHeapHe u rnepuojgndne. [lepuos mpomene cjaja
y 0b6a jomena je ogpeben ox oko 1500 jgana (Mamu je 0 OCMATPAYKOr [EPUOJIA, KOjU U3HOCU
~2200 nana), ca nosyammmtygaoM ox 0.2 mag y V u 0.1 mag y R nomeny. Ha coumm 3.25 cy
IpUKa3aHe KpUBe cjaja ca pYHKIMjoOM yCcKIahuBarmba.

Boja ce mpomennia 3a oko 0.4 mag (crarucruaknu 3uadajuo). Kosop mumeke ce mosehiao
TOKOM BpeMeHa U ca ONaJIaibeM cjaja. ¥ CIydajy 3aBUCHOCTH OOja—MarHuTyla MOXKEMO pehu
na cy npucyrie BWB npomene, kapakrepuctuyane 3a BL Lac objekre.

Caxkerak. Y Becker et al. (1991) ommcan je kao W3BOp KOju HEMa KOMIAKTHY €MUCHjY Yy
pasmo-gomeny. ¥ paxy Makarov et al. (2019) muje cBpcran mehy najkBasmreTHuje objekTe 3a
II0Be3MBatbe JiBa Hebecka Koop/imHaTHa cucTtema. IIpomene cjaja y B joMeHy cy IpejicTaB/beHe
y paay Abrahamyan et al. (2019). ¥YTepawiu cMo Ja je objeKaT TpPOMEH/BUB y 00a JIOMEHA.
[Ipomena cjaja je obumna o oko 0.5 MarHUTYy/1a TOKOM IIECT TOJMHA [TOCMaTpama. ¥ 00a JToMeHa
repuo,1 mpoMeHe cjaja je oko 1500 jrama, mTO je Marbe oJ1 TocMaTpadkor nepuoja. [Ipumernin
cmo j1a je npucyraa BWB mpomena, koja je kapakrepucrudna 3a BL Lac objexre (umnjoj kiacu
1 0Baj 0bjeKaT MPUIIAJIA).

3.1.31 16124378

Y 5. uznamy Roma-BZCAT karasiora 6/1azapa, u3sop je KinacudukoBan kao FSRQ. [lpseru
nomak z = 1.531239 oxpeben crekrpockonujom je gar y Richards et al. (2015). AmncosyrtHa i
marauTy/a -28.332 mag nobujena je y pajy Rafiee & Hall (2011). Paguo-mopdosoruja je ia-
cuduroBana Kao jesepo y Kimball et al. (2011). ¥V pazay Plavin et al. (2022) je naro pacrojambe
u3mely jesrpa um mutaza na 8 GHz (11.2 +10.7) mas. Jlorapuram Mace 1pHe pyle uspazkeHe y
M, 9.684895 +0.084033 u siorapuram Eunrronosor ojnoca -0.454582 nartu cy y pajy Rakshit
et al. (2020). Mao & Urry (2017) cy oapeuin jiorapuraM (hpeKBeHIje MaKCUMyMa, CHHXPO-
TPOHCKOT 3paterba 10g(Vpear/ Hz) =14.16. Objexar je yMepeHo npoMeHbruB y B JoMeny u ¢1abo
[POMEHJBHB Y R JOMEHY y OJTHOCY Ha DEeJIATUBHY Pa3jnKy MarauTyzaa jase emnoxe (Abrahamyan
et al., 2019).

Anannza Hammnx pedyarara. Objekar je mpoMeH/bUB y 00a JOMeHa, ca aMILUIATY/IOM IIPO-
mere cjaja ox 0.4 mag. lerekToBaH je mepuoj mpomene cjaja oj oko 2500 mana (mocMaTpadkn
nepuo/ je ~2200 nana) ca mosyamiuiuTy oM o oko 0.2 mag. Ilomyammmryma (Koju cMo jo-
OUIIN PA3IUIUTUM MeTOo/aMa) jeIHaKa je MOJIOBUHH Da3/IiKe JeTeKTOBAHE MAKCHMAJIHE M M-
HUMaJTHe MarHuTy/le, U3 TOra 3aKJbydyjeMO JIa je ca OBUM IEePUOJINIHUM (PYyHKIIIjaMa ITPOMeHa
cjaja mobpo onucana. Ha ciaunum 3.26 cy npukaszane KpuBe cjaja ca MYHKIMjOM ycKJiahuBarba.

Awmmuturyia npomernie 6oje je oko 0.2 mag. Kosop umjekc je TOKOM IpBe TPpU TOJMHE UMAO
TPEeH/]I pacTa, a KacHUje omnajama. ¥ cIydajy 0oja-MarHUTyia 3aBUCHOCTH MOXKeMO pehu na
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cy npucytne npomene BWB, mro je jeqna o kapakrepuctuka BL Lac o0jekara. [lorpebno je
HACTABUTH Ca IMOCMaTPAbUMa U UCIUTATH IIEPUOJUYHY TTPOMEHY 00je TOKOM BpPEeMEHA.

Caxkerak. O0jekar uMa JIETEKTOBAHO PAINO-3patierh-e Ha ONTUYIKO] mo3unujn y paay Kimball
et al. (2011). Kacuuje, y pasay Plavin et al. (2022) je nmaro pacrojame jesrpo—mia3 Ha 8 GHz
11.2 mas. IIpema Makarov et al. (2019) objekar je jeman oj HajKBAIUTETHUjUX OOjeKaTa 3a
noesuBabe [CRF u Gaia CRF cucrema. Ilpomene y cjajy y jomenuma B u R cy omnmcane
(Abrahamyan et al., 2019). Mu cmo yrBpanm j1a je objekar mpoMeHsbuB y 0ba momena (V u R).
[Ipomena cjaja je oko 0.4 mag. Ilepmom npomene cjaja je npubIMKaH TOCMATPAIKOM ITEPHOJTY.
Bakbyamin ¢Mo Ja nepuoandta dbyHkimja (ca meproaom o oko 2500 JaHa u moIyaMILIHTY/I0M
on 0.2 mag) n06po onumcyje npomeny cjaja objexra. Jlerekrosamun cmo BWB mnpomene, koje cy
Marbe KapakTepuctuane 3a FSRQ objekTe.

3.1.32 16184530

O6jekar ce nanasu y 87GB karasory (Gregory & Condon, 1991). Ha ocHoBy crieKTpocKoI-
ckux mepewa GNIRS-DQS objekar e npunaia paauo-caabum AT'J (Matthews et al., 2021).
Kiracudukosan je kao FSRQ y 5. uznamy Roma-BZCAT karasora ca R maruntyjaom ox 16.7
mag (Massaro et al., 2015). llpBenu momak, Koju je oiapeleHn HA OCHOBY €MHUCHOHUX JIMHU]ja,
cuekTpa je 2.2200, a onpehen Ha ocHoBy arcoprruonnx juauja je 2.0030, sumern Chen et al.
(2020). Jlorapuram bpeKBeHIIje MAKCHMyMa CHHXPOTPOHCKOI 3pauema (u3paxene y Hz) je
14.09 (Mao & Urry, 2017). ¥V Rakshit et al. (2020) gartu cy sorapuram BuUpHjajiHe Mace I[PHE
pyne (u3paxene y Mg) 9.920128 £ 0.030983 u Egunrronosor oxxoca -0.283210. V rabesn 3a
KBazape jare cy mMarauryzge: V = 16.72 mag u amconytaa B = -28.4 mag (Véron-Cetty &
Véron, 2010).

Anasmmsa Hamwux pe3dyiitara. OOjekar Huje npoMeHspuB y V' jtomeny, y R nomeny je mpoMen-
JbuB camo 110 AGeoBoM Kputepujymy. Karasonika BpeHOCT MArHUTY/IE je OJTMCKa MAKCUMAJIHO]
BPE/IHOCTH KOja je JierekToBaHa y R nomeny. Y V' jomeny cjaj objekTa HUje JJOCTUTA0 BPEIHOCT
koja je mara y (Véron-Cetty & Véron, 2010). Huje gerekroBana mpomena 60je TOKOM BpEMEHA,
asm jecre RWB mpomena (koje je kapakrepucrtunana 3a FSRQ kBaszape).

CaxkeTak. 3a 0Baj objekar, HUICMO MTPOHAIIN y JUTEPATYPHU AHATH3Y MOPQOJIOIIKEe CTPYK-
Type y pajno-JI0MeHy, Kao HU IIPOMEHe cjaja y onTudkoMm jomeny. Ob6jekar ce Hajga3m y Ka-
tagory ICRF3, anu uuje cBpcran Mel)y HajkBajiuTeTHUje 0OjeKTe 3a MOBE3UBAIHE PAHUje I10-
MeHyTHX KoopjuHaTHuX cucrema (Makarov et al., 2019). Amnanusupanu cMo mpomeHe cjaja
objekara TokoM mepuoga 2013-2019. romune. Objekar je crabunan y V u moryhe npomeH/buB
y R nomeny. Herexkrosasau cmo RWB npomeny 6oje.

3.1.33 17224119

OgBo je jenan ox npBux orkpuerux BL Lac o6jekara. IlpBu myrt ce mojaBuo y gerBpTOM
Uhuru xarasiory objekara nmocmarpanux y jgomeny X-3paka (Forman et al., 1978). Tlocie jeame
JierieHrje objekar je HezaBucHO KjacupuroBan kao BL Lac, a nmporiena npBeHor nmoMmaka je jara
y pagosuma Griffiths et al. (1989) z = 0.018, u Brissenden et al. (1990) z > 0.1. Griffiths
et al. (1989) cy masm u marautyay V = 16.6 mag Ha ocHOBY nocmarpamwa u3 1979. rogune. Y
Ahnen et al. (2016) oxpeben je npsenu momak 0.34 + 0.15. OGjekar je jeman oj u3BOpa Koju
cy aerextopanu ca MAGIC' reneckonmma y TeV (Cortina, 2013). MAGIC nocmarpamsa cy

BMAGIC je ckpahenuna ox Major Atmospheric Gamma Imaging Cherenkov Telescopes, Jla ITamva, Ka-
HAPCKa OCTPBA.
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WHUIIPpaHa HaIJIIM CKOKOM cjaja y Majy 2013. rojiuHe y oITUYKOM JIOMEHY, Ka/la je MarHuTy/Ia
y R-nomeny mocruria 14.65 mag, mro je 6mio zajehe 3abesexeno o 2005. roguue (Kasga je
3amoveo nporpam npahema mpomere cjaja osor 6sazapa Ha Tuorla oncepsaropuju). O6jekar je
kinacudukosan kao HSP y pajgosuma Nieppola et al. (2006), Ackermann et al. (2011), Chang
et al. (2019) u Yang et al. (2022). Chang et al. (2019) cy yksbyunsiu oBaj objekar y Tpehin
KaTasor 6y1a3apa ca eKCTPEMHOM U jaAKOM CHHXPOTPOHCKHM eMHCH)oM ca 10g(Vpeqr/H2z) = 15.7.
Mu cMmo ycBojuu BpeHOCT Koja je nara y Yang et al. (2022) log(vpeqr/H z) = 16.2. Ha VLBA
cHUMITMa OJT aBrycra J0 jenemopa 2013. roaune va 8.4 GHz mopdostomka crpykTypa objekTa
je caummaBasia jearpo u jase Komionente (pagmo-miaza) Cl u C2 (Piner & Edwards, 2014).
Oupelena je Temmeparypa je3rpa u oBO je 00jeKaT ca HajBHIIOM TeMIepaTypoM (07 aHAJM3H-
panux objekaTa y HasejeHoM pajy), sehom o 6 x 100 K. Ha 6 syunux cekyHmu oJ jesrpa je
JIETEKTOBAHO IoBehame cjaja, mTo je mo3HaTo cBojcTBo 3a TeV Oiazape. OBo mopehame cjaja
(eTeKTOBaHO JTy’K MJIa3a) je UCTe BeJIMIIHE KAO 1 Cjaj JeTEeKTOBAH y TIEHTPATHOM JIeJTy 00jeKTa.
Bpsuna kommonentn C1 u C2 je mara y Piner & Edwards (2018). Mopdosoruja je nucnurusana
u 'y Urry et al. (2000), anu ranakcuja qomaline Huje u3/1B0jeHa caMo je jaTa MarHUTYIa je3rpa
14.61 £+ 0.01 mag. Amasmsumpana cy cBojcTBa pajamo-miiaza u 'y Lister et al. (2011), camo je
nobujero 1a je remuepatypa jesrpa suma o 10.7 K. Hberose dpusuuke napamerpe je mporeHno
Chen (2018) curxpoTpoHCKNM corcTBeHnM KommronoBuM 3pademsem n Kiaju-Hurmmna pace-
jamem (CCK /Kaaju-Hummnua momen). Maca nphe pyte je ofpeljeHa Ha OCHOBY JIOHe TpaHUIle
alcoJIyTHe Marunutyje rajakcuje gomahuna 20.75 mag y R jnomeny. Jlorapuram mace mpre
py1e, Koja je uspaxkena y Mgy, je 6.45 (Wu et al., 2009).

V marautya 15.77 mag je mara y Dai et al. (2002). Tokom 2008-2012. roause, mpoMeH/bU-
BocT y R joMmeHy je 6uita npucyTHa, amn (B — R) xpoMarnsaMm y pacrnony oi ~1 maraurymie R
nomena Huje orkpusen (Wierzcholska et al., 2015). Oz 2011. rogune ayropu Taris et al. (2016)
UCTPaXKUBAJIM Cy JyropouHy mepuogudnoctT y V u R nomenuma kopucrehu Jlom6-Ckaprie
meron (Roberts et al., 1987). Ilepuos je orkpuBen camo y R momeny ox 432 mana. Y Taris
et al. (2018) je merexroBaH mepuo ox 35 jaHa mMpoMeHe y cjajy y ontudkoM Gaia G omey,
3a repuoj, nocMmarpama 2013-2016. rogure. VY jymy 2015. rogumae ToKOM Tpu caTa Ipaherma
IpoMeHe cjaja u 0oje, objekar je mokazao Moryhy mpomensbuBocT y R nomeny u cnaxkan RWB
TPEHJI OIITUYKOI CIIEKTpa, & Huje Mmoka3ao mpoMersbusoct y V' momeny (Kalita et al., 2021).
Ayropu paga Lindfors et al. (2016) cy orkpmim Kopesianujy usmely onrtwdakor R momeHa n
pajmo-nomena Ha 15 GHz, aju 6e3 npucycrsa usaena Hor nmosehama iykca y pajino-10MeHy.
Y KpuBH cjaja y ONTHIKOM JIOMEHY Cy JIeTeKTOBaHU OJHECKOBH, KOJU Cy HajBEpPOBATHH]jE IIO-
BE3aHU Ca I0CTOjarhbeM BeoMa KOMITATKHOI' eMHCHOHOI PDErMOHa M eMUCHjOM BEeJIMKUX eHepruja
(1o je u morepheno orkpuhiem VHE y-3paka 3a Bpeme 6/becka y ONTHYKOM JIOMEHY Ha, IIPO-
nehe 2013. rogune y Ahnen et al. (2016)). I[Ipomena cjaja y nopanuma TPUKYIJBEHUM TOKOM
12 rommua y momeny X-3paka anammsuparn cy Rani et al. (2009). Ilepuom ox oko rojmHy
JtaHa je ommcaH Kao Bermradkn. O0jekar HUje TPOMeH/bUB v B jomeny, a y R momeny je ciaabo
IPOMEHJBYB Y OJIHOCY Ha PeJaTHBHY Pa3/inKy MarHuTyia jase enoxe (Abrahamyan et al., 2019).
3a oBaj objekar yTBphEHO je Jia mocToju Be3a y M3HEHAHUM IIPOMEHAMa Cjaja JeTeKTOBAHUX
y PaJino-JIOMEHY ¥ JIOMEHY 7y-3paka. BpemeHcKo Kalimbeme u3Mel)y JeTeKTOBaHUX IIPOMEHA je
239.21 nana (Liodakis et al., 2018). Kpuse cjaja mobujene tokom ASAS-SN mperpare neba y
ONITUYIKOM JIOMeHy cy ymnopeDhene ca kpuama cjaja Fermi-LAT Temeckona y JTOMeHY Yy-3paka
(de Jaeger et al., 2023). Youen je camo 6/beCak y ONTUIKOM JOMEHY.

Anasmza Hammx pesyJdarara. Hamum nojamu ykasyjy ja je oBo objekar ca HajBehoMm Impo-
MEHOM cjaja oJ] 0Ko 2 Maruutyae. Y R jgoMeHy mocturao je MakcumyM cjaja (14.371 mag) nana
28. aBrycra 2016. roguse (0Baj BpeMeHCKHU MepUOJT HUje MOKPUBEH [ocMaTpambiMa y V' 1oMeHy ),
cnenehn makcumyM ox 14.458 mag morommo ce 20. jyma 2018. rogune n merekToBaH je my V

14Very High Energy - VHE, ca eneprujom sehom o 100 GeV.
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snoMeny, 14.888 mag. ¥ nocieamux 300 nana cjaj ce cMamuo 3a 1.6 mag n gocTurao MUHUMAJI-
uux 16.8 m 16.3 mag y V u R jpomeny, pegom. Y nogaruma TJO Teeckoria aHam3npaim cMo
KPaTKOPOYHE TIEPUOJIie TIPOMEHE Cjaja U OJPEIN/IA CMO TIEPUO/JL OJT OKO JIBa Mecela, Ca aMILIUTY-
nom ~ 0.3 mag. Osu rpadunu (KpuBe cjaja ca dyHKnujom yckiahusara, 3a 0ba JoMeHa) Cy
npukasnu Ha cauiy 3.27. Jlyropoune npomene cy aHaJM3upaHe Ha MEJOKYITHOM MaTepHUjaJLy.
Hobwujen je nepuoj o oko 1600 mana PERIOD04 codbreepom, ca mosyamiintyaom o1 oko 0.5
mag. Ocragmm MeTomaMa, ¢y gobujenn nepuoan: oko 1400 mana, ca mosyamaunryaom 0.7 mag y
V 1 1900 nana ca noayammtyiaom ~0.5 mag y R nomeny. CucreMarcke rperike HUCY YKJIOIeHe
HAKOH ojiy3uMama dbyHKImje yekaahusama (KOMOMHAI]e JIMHeapHe W Mepuojndre yHKIje)
on mojataka. ['padunu Ha KojuMma cy npuKasaHe Kpube cjaja ca dyHKIHjoM yckiahusama (3a
oba jomena) cy npukasHu Ha ciuiu 3.28. [a 6GucMo Morin Jia oJperMO IEPHOJIE TIPOMEHE
cjaja koju cy Kpahu 1morpebHo je jia ce HacTaBe IocMaTpamba.

Boja Tokom Bpemena Huje nmasia 3HadajHy 1poMeny. U3 3aBucHocTH 60ja—-MarHuTyIa Mo-
JKeMo 3akpyunT Ja cy BWDB mpomene mpucyTHe, aam ¢cMO TPUMETHJIA Ja Cy TOKOM OBOT
epuo/jia mocMaTparma IMIpUCyTHA JIBa TPeHa poMene Ooje y 3aBucHOCTH 01 R Maruutyjie. Je-
JaH Ha moveTKy nocMarpama o 2013. 1o 2016. roaune, a apyru ox 2016. rogune 0 Kpaja
IUKJIyca mmocMaTpama. Tokom mpse Tpu rojgumne npucytan je RWB Tpenn, a y napemne tpu
romquae BWB mnpomene 60je (y ToM mepuopy JeTEeKTOBAHU Cy M MUHUMYM U MaKCHMyM cjaja
objexra). Ha coumru 3.5 u tabesnn 3.7 cy nmpukasaHu 3aBUCHOCT Goja—Bpeme u 60ja—MarHUTy/Ia
3a nepuo, 2013-2016. u 2016-2019. romune.
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Ciuka 3.5: 3asuchoct 6oja—marauryaa objekra 17224119 y nepuogy 2013-2016. (sieso) u 2016-2019.
(mecHo).

Tabesna 3.7: 3aBucHocT 60ja—MarauTyaa objekra 17224119 y nmepuomxy 2013-2016. u 2016-2019.

[Tepuosn Haru6 IIpecek ca y ocom T P
2013-2016. -0.051 £ 0.018 1.21 £ 0.28 -0.32 0.1510
2016-2019.  0.034 £ 0.006 -0.08 £+ 0.08 0.64 0.0012

Caxxerak. Mopdosormka crpykTypa oBor objekTa jerekroBana Ha 8.4 GHz je cacraB/bena
oJ jesrpa u jiBe KoMmioHeHTe pajno-miaza (Piner & Edwards, 2014). Tamakcujy nomahuna
cy nerekroBaiu y (Wu et al., 2009). Ob6jekar je jenan oy HajKBAJIUTETHUJUX 3a [TOBE3NBAIHE
nBa Behi momenyra Hebecka KoopjauHaTHa cucrema mpema Makarov et al. (2019). O6jexar je
MPOMEHJBUB y Pa3IMIuTHM JjioMenuMa. lIpomene cjaja cy Besuke n m3nenajgne. OBa 3ama-
Kamba cy objaB/beHa y pajgoBuma: Rani et al. (2009); Wierzcholska et al. (2015); Ahnen et al.
(2016); Lindfors et al. (2016); Taris et al. (2016); Liodakis et al. (2018); Taris et al. (2018);
Abrahamyan et al. (2019); Kalita et al. (2021); de Jaeger et al. (2023). O cBux objekara Koje
CMO TIOCMAaTpaJIH, OBO je objekar ca HajBehom mpomeHoMm cjaja n Hajcjajumju. Oapeauanm cMo
kpahu u jiyzku nepuoji mpomMene cjaja. Kpahu mepuoji je m3HOCHO OKO JiBa Mecela, a JIyzKH je
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camdaH nocMmarpadkoM repuony. [Ipumehen je u tpenj omajama cjaja y oba jgomena. 360r
Tora Ccy HojaIy (IeJOKYITHOT MOCMATPAYKOr TIepruojia) yeKaaljeHn ca KoMOHHAIIMjOM JIMHEApHe
u nepuognane dynknuje. Herekrosaan cmo BWB npomene TokoM 1miecT rojmna mocMaTparba.
Y 1pBOj MOJOBUHU TTOocMaTpadkor mnepuoja npucytan je RWB Tpena, a y japyroj mosioBuHu
BWB npowmene 60je.

3.1.34 17304604

Objekar ce Hasma3u y Kartajo3nMa objabernm y Gregory & Condon (1991); Becker et al.
(1991). Knacudukosan je kao FSRQ y Véron-Cetty & Véron (2010) u Massaro et al. (2014).
Mopdomomku Tun je kiacudukosan kao jesepo y Kimball et al. (2011). Rakshit et al. (2020)
Cy TPOIEHU/IN JIOrapuTaM BUpHjajiHe Mace IpHe pyte (uspazkene y M) 8.845131 4+ 0.038714
u Ejpuarronosor ojuoca -0.564757. Véron-Cetty & Véron (2010) cy, y karanory Ksaszapa,
nasesim V' = 17.94 mag, ancosyruy B = -24.6 marautyay u npsenun nomak 0.730. Karasomnka
V' MarHuTyjia oJiropapa Cpejmhoj MAarHUTYIN KOjy ¢MO JerTekToBain (~18 mag).

Anannza Hammx pesyiartara. (Ojekar je mpoMeH/bUB y 00a jgomena. V3mepuiau cmo mpo-
Meny cjaja oj oko 0.55 mag. Ilepuoj npomene cjaja ompehen merogama DCDEFT u WWZ je
oko 3000 mana, ca PERIODO04 oko 2600 mana um merogom GSLP oxo 3600 mana y V' momemny.
Y R nmomeny mepuop je oko 2500 nana mobujeH ckopo ceumM metogama (2700 GLSP). IMomxyam-
IJINTY/JIe TIEPUOIMIHUX (PYyHKIMja Koje cy jJo0ujeHe HakoH ycKyiahuBama mojataka cy 0.2 mag.
Kosiop unjieke onajia TOKOM BpeMeHa (CTaTHCTHYKK 3HAYajHO) M Ca MOPACTOM cjaja objekra.
[padunm Ha KOjuMa Ccy mpruKa3aHe KpuBe cjaja ca GyHKImMjoM yckiahuBama (3a oba gomeHa)
cy npukasuu Ha ciauru 3.29. IIpucyran je BWB Tpens y 6oja—maruuryna 3aBUCHOCTH.

CaxkeTak. 3a oBaj o0jekarT, y pajlo-JIOMeHy je JeTeKTOBaHa eMUCHja Ha ONTHIKO] TO3UIU]jI
(Kimball et al., 2011). O6jekar je cBpcTan y clucak HajKBaJUTETHHjUX 0OjeKaTa 3a MOBE3NBAHE
JBa Hebecka koopauHaTHa cucrema (Makarov et al., 2019). Mcnurusaau cMo npomMeny cjaja u
YTBPJWIN JIa je objekaT nmpomeHsbuB y oba jomena. [Ipomena cjaja je oko 0.5 marauryma. Ile-
pHOJI, IPOMEHE cjaja je Jy’KU 3a 0KO 2—3 NOoJIMHe 0] IOCMAaTPAvIKOr mepuojia. ¥y 00ja—MarnuTyia
zaBucHoctu npucyran je BWB Tpem.

3.1.35 17414597

3Bop je karasorusosan ucre rojute y asa paja Gregory & Condon (1991) u Becker et al.
(1991). ¥V Laurent-Muehleisen et al. (1998) usBop je kiacudurosan kao BL Lac. Ilpsenu
nomak je oapeben doromerpujom z = 0.415 ox crpane Richards et al. (2009). Wssop je ISP
npema Nieppola et al. (2006); Ackermann et al. (2011); Yang et al. (2022), a HSP npema Mao
& Urry (2017). Mu cmo yeojurin 1og(Vpear/Hz) = 14.4 naro y Yang et al. (2022) u kmacu-
dbukyjemo uzsop kao ISP. OBo ce pasnukyje ox kiacudukanuje y Jovanovié et al. (2023b). ¥V
BpeMe o0jaB/bUBarba pajia HICMO MMaJIU JOCTYIIHE BPEIHOCTH Koje ¢y objaB/bene y Yang et al.
(2022). ¥V Chen (2018) cy nponemenn ¢usnaku napamerpu Miaasa xkopurrhemem CCK /Tomco-
HOBOI Mojiesia. lamakcujy momahinua cy orkpman Nilsson et al. (2003), y pasy je nmpukasaHa
MaruHuty/a jesrpa y R gomeny (17.06 £ 0.03) mag u ranakcuje gomahuna (19.33 4+ 0.06) mag
ca edexrusauM pajujycom of (1.6 +0.2)”. Maca upue pyne (uspaxene y M) je onpehena Ha
OCHOBY allCOJIyTHE MarHuTy/e rajakcuje gfomahnmna 18.67 mag y R gomeny, 100ujer jorapuraM
mace je 8.55 (Wu et al., 2009).

Ananuza Hamux pesyiarara. OBo je jeman ox objekara ca HajBehoM mpomMeHOM cjaja, ca
oko 1.6 mag. VY mocienmux 250 nana objekar je moctao cjajuuju 3a 1.2 marautymy. [Homarmm cy
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yckiiahenu ca ¢pyHKIMjOM Koja je KomOuHaruja juneapue u nepuogndne dbyukmnuje. ['padurim
OBHX KPUBa cjaja ca pyHKIMjoM yeKiahuBamwa cy npukaszanu Ha ciauim 3.30. [lepuoau oapehern
merogama DCDET, WWZ u GLSP cy oko 5000 nana (ca mosyammunrygaom o 1.2 mag) y V
u oko 3200 gana (ca mosyammurygaom ox 0.6 mag) y R momeny. PERIOD04 nepuoau cy oko
3600 pana (ca noayammauryaom og 0.7 mag) u 2600 nana (ca mosyamiuiuryaom ox 0.5 mag) y
V u R momeny, peqgom. Kpuse cjaja ca dyuknujom yeriahupama (3a 06a loMeHa) Cy MPUKA3HU
Ha cyunu 3.30.

Boja ce nmpomenmta 3a oko 0.3 mag. 3 3aBucHocTu 60ja—MaruuTy/ia MOXKEMO 3aK/byIUTH
Jia cy npucyTHe nmpomerne BWB.

Caxkerak. VY pajay Makarov et al. (2019) auje cBpcran Mel)y HajkBasmTeTHHje 06jeKTe 3a MO~
Be3MBambe JIBa HeOeCcKa KOOPJAMHATHA CUCTeMa. Y PaJIN0-JIOMEHY je JeTeKToBaH Miia3. Pusnmike
napamerpe Miasa cy npejcrasuian y paixy Chen (2018). Tanakcuja gomahinu je merekrosana
y R momeny (Nilsson et al., 2003). Mu Hucmo jerekroBasm rajakcujy gomahnHa y Hammm
nojarmMa. HakoHn aHa/m3e HaIMX IMojlaTaka, MOXKEMO Jla KaXKeMo JIa je OBO jeJaH oJ] objeKaTa
ca HajsehoMm mpomenom cjaja. Cjaj objekaTa ce mpoMeHno 3a 0KO 1.6 MarHuTyaa y oba JoMeHa.
[lepmosr mpoMere cjaja je oko aBa mmyTa Behm o mocmaTpadkor nepuoja. /JlerekToBaanm cMmo
BWB mnpowmeny 60je, Koja je kapakrepucrudna 3a BL Lac objekre.

3.1.36 17534338

Objekat ce HaJa3M y KaTajaory cacTaB/beHOM Ha OCHOBY nocMmarpama MG Il mperpare Heba
(Langston et al., 1990) u y karanory CRATES, nperpare Heba ca HajKOMILIETHHjOM JIHCTOM
FSRQ (Healey et al., 2007). VY Véron-Cetty & Véron (2010) knacudurosan je kao Syl ca
dororpadcexkom O 17.9, ancostyranom B -22.4 maruutygaom u z = 0.242. Y Gaia DR3 cjaj objexkra
je Behu ox 20 mag. Plavin et al. (2022) cy nporenuniu pacrojame usmehy jesrpa u miaza 41.2
mas (Ha 8 GHz). Oncryname y paJo—OnTHIKOM M0JI0ZKA]y IO PEKTACIeH3uju (X €Os ) H3HOCH
20.8 mas, a y gexiunaimju -41.3 mas (Andrei et al., 2009). O6jekar je ,raukact” npema (Healey
et al., 2007).

Ananuza Hammx pesyitara. Cjaj objekta y V' jmomeny je y pacrnony ox 18.5 mag g0 18.8
mag, y R ox 17.7 mag g0 18 mag. OGjekar nuje npomensbus y V' gomeny (mocroju camo 14
noznaraka 6e3 TJO mocmarpama), y R camo o F-recry (44 momaraka). ¥ oba jomeHa cjaj ce
npomenno 3a oko 0.3 maruutyge. He moxkeMo j1a TBpuUMO Jia [IOCTOjU JIMHEAPHA 3aBUCHOCT
6oja—Bpeme u H60ja—maruuTyjga (mMamo camo 14 mojgaraka).

Caxkerak. OG6jekar npBoOUTHO OIKCAH Kao ,TadkacT’ y pajguo-gomeny (Healey et al., 2007).
Kacuuje je merekroBan mias Ha 8 GHz u ompeheno je pacrojame jesrpo-miias3 ox 41.2 mas
y pamay Plavin et al. (2022). [lerekToBaim Cy OJACTYHARme Y PAIHO—ONTUIKOM MOJIOKA]Y IO
pekracrensuju( X cosd) 20.8 mas, a y gexiaunamuju -41.3 mas y paay Andrei et al. (2009).
Makarov et al. (2019) mucy cpcranu objekar mehy HajKBaIUTETHUjE 3a MOBE3UBALE CUCTEMA
ICRF u Gaia CRF. OBo je jeman o Hajcabujux objekara u3 Harer y3opka. U3 tor passora,
3a oBaj objeKaT mMaMoO MaJju Opoj mocMmaTpama y V' gomeny. 36or major Opoja momaraka
CTATUCTUYIKU TECTOBU IOKa3yjy Jia je objekar crabuwian y V momeny. Y R jgomeny o0jekaT
je moryhe npomenspbuB. He mMoxkemo jia TBpauMo Jia je 60ja objeKTa IMPOMEH/bUBA HU TOKOM
BpeMeHa HU ca IIPOMEHOM cjaja, 300T MaJior Opoja mojaraka.

3.1.37 17594756

Ob6jexar je pBHU Iy T IIPEJICTaB/bEH Y pedyararnMa nperpare Heba 100 m resreckorrom MPIfR
(Kuehr et al., 1981). To je FSRQ ca npserum nmomakom 3.05, najselium ox cBux objekara u3
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y3opka (Hook et al., 1996). Ilpsenu nomak Ha ocHOBY arcopiiuoHor crekrpa je 2.625 (Hook
et al., 1996). Oxcryname y pagno—ONTHIKOM MOJI0XKA]y MO peKTaceH3nju( X cosd) je 9.9 mas,
a nekauHarmju 43.5 mas (Andrei et al., 2009). Hberosa R marautyma je 16.5, a anconaytha B
-28.7 (Véron-Cetty & Véron, 2010). ¥V Gaia DR3 je o3Hauen kao HENPOMEH/bUB 00jEKAT.

Ananunza Hamwmx pe3dyiarara. Objekar Huje mpoMeH/bUB y 00a jomena. OBo je HajcTabU-
HUju objekatT Hairer y30pKa (cranmapHa gesujanuja je oko 0.04 mag). Maruuryna R je ciandana
karasoiiko] (Véron-Cetty & Véron, 2010). JlerekroBana je kapakrepuctinana RWB npomena.

Caxkerak. 3a oBaj objekar je ojpeheHo o/cTyame y paJno—OINTUIKOM TI0JIOKAjy [0 PEeKTa-
criersmju (X cosd) 9.9 mas, a mexsmnaanuju 43.5 mas (Andrei et al., 2009). Ilpema Makarov
et al. (2019) oBo je jeman ox HajkBaguTeTHHjuX Oobjekara 3a mopesuBatbe [CRF u Gaia CRF
cucrema. AHaau3mpasm CMO IIPOMeHy cjaja oBor objekrta y nepuoay 2013-2019. romune. OBo
je jeman oj HajcTaOMIHUjUX objeKaTa W3 HaIller y3opKa. TOKOM IIecT rojuHa IocMaTpamba ¢jaj
objekaTa ce BeoMa MaJio poMerro. Maruuryma y R goMeHy je cudHa KaTaJIolKO] BPeHOCTH
y Véron-Cetty & Véron (2010). Ucnurusanu cmo u npomeny 6oje. Ilpucyrna je RWB npomena
kapakTepuctndna 3a FSR(Q kBazape.

3.1.38 1810+522

Ob6jekar je y karanosuma Gregory & Condon (1991); Becker et al. (1991). Cajdeprosa
je rajakcuja nepedbunucanor tuna y Véron-Cetty & Véron (2010) ca R maraurygom 17.09,
arrcomyTHoM B -26.4 m npsenuM nomakom 1.2. Yo4eHO je NOCTOjarbe MHUPOKUX €MUCHOHUX
muauja u onpebena je ancomytHa R marauTyna -28.24 y Caccianiga et al. (2002).

Anasmmza Hamux pesyarara. Objekar je mpomenuno cjaj 3a 0.3 mag, ajau je MPOMEH/bUB
camo 1o F-recry. V 3aBucnoctu 60ja-marnurysa je mpucyran RWB Tpen.

CaxkeTak. 3a oBaj o0jeKaT HUCMO MPOHAILINA Y JINTEPATYPU OMHUCAHY MOPMOJIONIKY CTPYK-
TYPY V Pauo-I0MeHy, Kao HU aHAJU3Y IIPOMEHE cjaja y ONTUYKOM JIoMeHy. AHajuns3upajyhu
Hare mnojarTke, objekar je moryhe mpoMmenbuB, y oba jgomena. lerekrosaiu cmo camo RWB
TpeH 1 y 60ja-MarHuTy/ia 3aBUCHOCTH.

3.1.39 18114317

Hasmasu ce y B2 karasnory objasberoMm y Colla et al. (1970), kao u y karamosuma BL Lac
objexara (Padovani & Giommi, 1995; Véron-Cetty & Véron, 2010). O6jekar je HSP. JTorapuram
dbpekBeHIMje MaKcuMyMa CHHXPOTPOHCKOT 3padera (u3pazkene y Hz) je 15.2 (Yang et al., 2022).
Mopdosomku Tun je ucnurusan y Nilsson et al. (2003) y R nomeny. Ilopen maruurye jesrpa
(16.89 4+ 0.05) mag u z = 0.117, gare cy: marauryja rajakcuje jgomahunua (17.92 + 0.05)
mag, ebexruan pajaujyc (3.6 £ 0.1)” n esmnruanoct ramakcuje 0.19 (Nilsson et al., 2003).
Qusnukn napamerpu miasa cy onucann CCK/Tomconosum mogenom, Bugern Chen (2018).
Taxkobe, youaBa ce MOp@OJIOIIKa CTPYKTYpa CaMo ca jeJHe CTPaHe Y OJHOCY Ha IeHTap o0jeKTa
na cauMiMma Ha 2 GHz u 8 GHz (Bourda et al., 2011). ¥V Véron-Cetty & Véron (2010) gare cy:
R = 17.4 mag u ancosryraa B maruutyma -21.2 mag . ¥ Massaro et al. (2015) mara je maraury;ia
y R nomeny 15.2 mag. IlpomenspuBocT cjaja je uctnuruBana Tokom HOhu y majy 1993. rogune
y nomeny X-3paka (Heidt & Wagner, 1998). ¥Ytepleno je ma je objekar mpoMeHIBHB, aai Ha
BPEMEHCKO] CKaJIN JIy?KOj OJI ITIOCMATPaHOT IIEPUOJIA.

®oron najsehe enepruje je merekroBan 1. oktobpa 2020. rogune ca Fermi-LAT. Ananuza
Fermi-LAT nonaraka mokasyje ja MocToju O/becak KOju je JIyroTpajaH W Tpaje joIr O alpuia
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2020. roguue (Angioni et al., 2020). Bipecak majsehe enepruje je mokpenyo MAGIC nocma-
tpama (Blanch, 2020). [lerekroBaim cy 3paderse BeJnKe eHepruje y moMeny y-3paka (E>100
GeV), y nepuomy ox 4. o 10. okrobpa 2020. ronune. Takobe, mokpenyTo je mpaheme nmpomene
cjaja y omnrtmakoMm R jomeny oj crpane mocmarpadke rpyme Naturwissenschaftliches Labor
fuer Schueler am Friedrich-Koenig-Gymnasium (Bupuoypr, Hemauka) u AcrporomMcke oricep-
Baropuje Yuusepsurera y Cujenu (Urammja). VY reserpamy (Bonnoli et al., 2020) cy manu
R marautyne ox 3. o 17. okrobpa 2020. rogune. JlerekToBaHe cy Maibe IIPOMEHE Cjaja OKO
cpeibe Bpeaaoctu 15.1 mag. /lerekToBan je 6/becak y ONTUYKOM JIOMEHY U Y JIOMEHY y-3pakKa,
BPEMEHCKO Kaliberbe n3Mely mux o —6.97 4 42.66 nama je oapeheno ca meromama DCFY u
ZDCF',

Hanasu ce y nmporpamy npahema npomene cjaja Tuorla omncepparopuje y @unckoj. Cjaj
oBor o0jekTa ce mpatu oj janyapa 2016. ronune. Ilpumehen je Tpenn mopacra cjaja y Hammmm
nojanyuMa, Kao u Ha Kpusr cjaja Tuorla orncepsaropuje (3a MCTH MOCMATPAYKHU TEPUOJ). 3a
ojipehuBame cjaja KOPUCTUIN CYy PeaTUBHY (oTOMeTpujy. YIIOPHUIITHA 3Be3/a KOjy Cy KOpH-
CTHJIM je caTypucaHa Ha HAIUM CHUMIMMa, (Mu O6JIn3y caTyparmje), Tj. J0CTa je CcjajHuja o
objekTa. 300r Tora je HECMO KOPUCTUJIN 3a peaaTuBHy ¢oromerpujy. KoHTposiHa 3BE31a, KO-
pumihena 3a ¢oromerpujcka Mepema Tuorla oncepBaropuje, 0O3HaYEHA je y HAIMUM IOaIuMa
ca 6pojeM 3. OBa 3Be37a y HAIIUM MeperbUMa MaJIO OJICTYIIa O KaTaJjolike y R jgomemny.

Ananunza Hammx pesysirara. (OOjekar je TPOMEH/bUB y 00a JIOMEeHA, aMILIUTY/Ia ITPOMEHe
cjaja je 1.3 mag u 1.2 mag y V u R nomeny, peaom. Ilogamu cy yckimabhenu ca jimHeapHOM
dyuknujom. Ha counm 3.31 cy npukasane Kpuse cjaja y oba jgoMeHa ca DYHKIjoM ycKiaahu-
Bamba.

Komop unjieke onajia TOKOM BpeMeHa u ca mopactoM cjaja. lerekrosana je BWB mpomena.

Caxkerak. VY pajuo-JOMEHY je JIeTEKTOBaH MJIa3 U HeroBu (BU3MYKK ITapaMeTpu Cy JaTu
y Chen (2018). Kapakrepucruke rasakcuje momalinHa y ONTHYKOM JIOMEHY Cy [PEJICTABUIIN
y Nilsson et al. (2003). ITpomernsbus je y onrudakom jomeny, gomerny X u y-3paka (Heidt &
Wagner, 1998; de Jaeger et al., 2023). V¥V namum nocMaTpamuMa HICMO JIETEKTOBAJH TAJIAKCH]Y
nomahuna. YTBpuau cMo Jia je o0jekar MpoMeH/buB. ¥ 0ba JoMeHa cjaj ce mosehao 3a Buiie
o jeane maruutygye. llomarke cMo yckiaamin ca JimHeapHOM (yHKIHjOM. ¥ mpomeHu 0oje
npucytHa je BWB mpomena, koja je kapakrepuctuuna 3a BL Lac objexre.

3.1.40 1818-+551

O6jekar ce namasu y karajiosuma Gregory & Condon (1991); Becker et al. (1991); Healey
et al. (2007) u Massaro et al. (2014). ¥V Véron-Cetty & Véron (2010) je ximacudukoBan Kao
Cajdeprosa rasakcuja nejedunucanor Tuia ca R maruuntyaom 17.03 mag, ancoayraom B -27.1
mag u IpBeHNM nomaxom 1.670.

Ananunza Hammux pesyarata. Oo6jekar je mpomemuB y V' gomeny, y R joMeHy je IpOMEH/HUB
mo F—recry. Cjaj objekra ce mpomernuo 3a 0.25 marautyae y V u 0.22 y R momeny. Karaso-
Ky BPEJHOCT MarfuTyjie R HUCMO JIETEKTOBAJIM, OJI'0OBapa CPe/hOoj MArHUTYIn v V' JTIOMeHYy.
[lepuos pometne cjaja (y V' momeny) je oko 2800 mana ca nosyammintyiaom of 0.06 mag, Bu-
et ciuky 3.32. JlerekroBaH je mopact 60je TOKOM BpeMeHa (CTaTUCTUYKU 3HAYAJHO) W Ca
cirabspemeM cjaja, npucytae cy BWB mpomene.

5Discrete Correlation Function - DCF
167 -transformed Discrete Correlation Function - ZCDF (de Jaeger et al., 2023)
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Caxkerak. 3a oBaj o0jekar HUCMO IPOHAILINA Y JINTEPATYPU OIUCAHY MOPMOJIONIKY CTPYK-
TYPY YV PaJuo-J0MeHy, Kao HU aHaJIu3y IIPOMEHe cjaja y onTuakoMm joMeHy. IIpema Makarov
et al. (2019) oBo je jeman ox HajkBaguTeTHHjuX Oobjekara 3a moBesuBatbe [CRF u Gaia CRF
cucreMa. Y TBPJWIN CMO J1a je o0jekar mpoMeH/buB y V' momerny u moryhe mpomensbuB y R mo-
Meny. IIpomene cjaja oBor objekra cy mame oko (.25 mag. Ilepuon mpomene cjaja 'y V' jpomeny
je 3a oko ;e ropmue Behu o mocmarpadkor repuosa. Jlerekrosasmm cvo BWB npomene 6oje
(objexar je Cajdeprosa ramakcuja).

3.1.41 18384575

Ob6jekar ce namasu y karasnosnma Gregory & Condon (1991); Becker et al. (1991). Kuia-
cudukosan je kao BL Lac y Véron-Cetty & Véron (2010); Massaro et al. (2009); Negi et al.
(2022). ®pekpennuja MaKCUMyMa CUHXPOTPOHCKOT 3padema je oapehena y Yang et al. (2022),
log(Vpear/H 2z) =15.4. O6jexar je HSP. Hanasu ce y LEDA'" 6a3u BanrajakTuukux objekara ca
nmeroM LEDA 2568479 (Paturel et al., 2003). KiracudukoBan je Kao rajakcuja ca IPUBHIHIM
npeanukom o (0.046 £ 0.010) ayunux muryTta. Marauryme R = 16.93 mag, anconyrtna B =
-21.8 mag u z =0.164 cy maru y Véron-Cetty & Véron (2010). Marauryna R = 15.4 mag je
nara y Massaro et al. (2015). Tokom ucnurusarba npomere (Jiykca u 60je y OITHUKOM JIOMEHY
y nogamuma ZTF® DR6 nperpare neba yrephene cy RWB npomene y 6oju (y jegmom ey
[OCMAaTPaYKOr repuojia) u jpobujena je spegnoct 3a VAP y r momeny 0.32 (Negi et al., 2022).
Y Gaia DR3 je oznaten Kao HEIIPOMEH/bUB 00jeKAT.

Ananuza mammx pesyirara. Ob6jexkar je nmpomenuo cjaj 3a 0.3 MarauTyje y oba JJOMEHA.
Camo F—crarucruka mspadynara y ojHOCy Ha 3Be3ny A je majo Beha o7 KpUTHUIHE BpPEIHO-
cru. Hwucemo mcnmruBain mepuomaHOCT IpoMeHe cjaja. JIuneapHa 3aBucHocT 60ja—Bpeme u
6oja—marnuTyja Huje jgerekroBana. Moryha mepuoanana mpomena 60je TOKOM BpeMmeHa (U ca
IPOMEHOM cjaja) Tpebasio Ou ja ce MCIuTa Ha BelieM BpeMEeHCKOM MepUojLy.

Caxkerak. 3a oBaj o0jekar HUCMO MPOHAILINA Y JINTEPATYPU OMUCAHY MOPMOJIOINIKY CTPYK-
Typy y pajmo-momeny. ¥ Makarov et al. (2019) uuje cBpcran mel)y HajkBasmTeTHHje 06jeKTe
3a IMOBE3UBabe MOMEHYTHX KOODJIMHATHUX CHCTeMAa. Y ONTUIKOM JIOMEHY JE€TEKTOBAJIM CY IIPO-
Meny cjaja y r jgomeny u RWB npomene y 60ju (Negi et al., 2022). Vrepauiu cmo ja je
objekar moryhe npomen/buB y oba jomena. Hucmo yTBpamim j1a MocToju JinHeapHa 3aBUCHOCT
6oja—BpeMe u H60ja—MarHuTy/Ia.

3.1.42 20524239

Orkpuser je Tokom MGII nperpare ueba (Langston et al., 1990). O6jexar je kmacudu-
koBan kKao FSRQ y Healey et al. (2007). ¥V Véron-Cetty & Véron (2010) cy martu arncosyTHa
B wmarnuryia -27.7 mag u npseru nomak z=1.377. Y de Witt et al. (2023) cy garu nopanu
3a je3rpo, Kao W JIpyre KOMIIOHEHTe Koja je jerekroBaHa Ha VLBA cuummmma y K-momeny
(24 GHz), ox 2015. no 2018. rogune. Diyke jesrpa u Jpyre KOMIIOHEHTE je GO IMPOMEH/bUB
(jesrpa 46-114 mJy, a apyre kommonente 2-12 mJy). Takobe, gerekroBana je u mpomena mosry-
IIPEeYHNKa JpyTe KOMIOHEHTE Koja ce Hasasm mopes jesrpa 0.3 — 3.9 (y BehumHHI mocMaTpaduknx
cecuja mosrynpedHuK je 6uo oxo 0. 3). Maruuryze o6jexara cy sehe o 20 mag u 6;u3y rpanuie
nerekiuje Gaia careaura.

"Lyon-Meudon Extragalactic Database - LEDA.
187wicky Transient Facility - ZTF
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Ananmnza Hamwmx pe3yJjrara. 300r cjiador cjaja objekTa, HUCMO IPEJICTABUIN PE3YJITare
npahema mpomene cjaja Beh caMo MaruTyjie Koje cy Jjio0ujeHe Ha OCHOBY IIOCMaTparha Tejie-
ckoriom ASV 1.4 m. Marnuryge V = (20.634 £ 0.486) mag u R = (20.257 £ 0.300) mag cy
onpebene penarusraoM doromerpujom ca 4 yrnopuirse 3Be3ue (2, 3, 4 u 5) u Tpu KorrpoJHe (6,
7 u ), pe3ysraTu 3a 3Be3Je ce Hajaze y Tabesu y J0JaTky b.

Buino mosse oBor objekTa ca 3Be3gaMa ce Hajgasu y jogatky A wa caunum A.7. Ha cowmm
3.6 je mpuKazaHO Mare BUIHO I0Jbe Koje je mpey3eto ca cajta SIMBAD Astronomical Database
- CDS (Strasbourg): https://simbad.cds.unistra.fr/. O6jekar je o3HaueH ca KPCTOM U KPYTOM
(1), a o1 3Be3na y BujHOM nosby cy 2, 3 u 4. Ha comru cy npukasann: KoopjauHate objekra (y
FOPE-EM JIEBOM YIJIY ), BEJIMUNHA BUIHOT 1M0Jba (Y JIOHeM JIEBOM YIUIy) U OpHjeHTaIlrja 1mosba (y
JIOFbEM JIECHOM YTJIY ).

2054 26.754 +24 07 41.69. e 5
40-5) . ) . [Q
_3ifi34D

.c
. .‘
" 1 .
» .

u .
- . - .
]m‘ ‘.\&J/: 2 © 2 7 ! v E J
-

Cauka 3.6: Bugno nosbe objexra 20524239 (o3Hauen 6pojem 1) ca 3Besmama (2, 3 u 4); upeysero ca
cajta SIMBAD 6a3e momaTaxka.

Caxxerak. OBo je jeman oj HajkBauTeTHHjuX obOjekara 3a nosesuBarbe I[CRF u Gaia CRF
cucrema (Makarov et al., 2019). MopdoJionika cTpykTypa y pajiuo-JIoMeHy je ucnurupana y de
Witt et al. (2023). 3paueme objekra y pajuo-IoMeHy Huje KomiakTHO. llopen jesarpa jerek-
TOBaHA jOIN jeJIHA CTPYKTYpa, YUjU Ce MOJIYIPEIHUK U Cja] MEhao TOKOM BpeMmeHa. AHauzy
npoMeHe 0oje U cjaja HECMO ypaJIiiin, jep je cjaj objekra Beoma cyiab (ca MarHuTygoM Behiom
ox 20 mag).
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3.1.43 2111801

[IpBu myT je merekToBaH TOKOM Iiperpare Heba 3a objekTuma, uuju je durykc sehu o 50
mJy na 5 GHz, 100 m reseckoniom MPIfR (Kuehr et al., 1981). Kiacudukosan je kao Caj-
deproBa raymakcuja tuma 1.5 ca O 17.9, ancomytaom B -24.1 MarauTy/1oM U IMPBEHUM [TOMAKOM
0.524. Gu et al. (2001) cy nporeHnIn Macy IeroBe IpHE pylie Ha OCHOBY ImupuHe jmHuje Hg
U JIyMUHO3ZHOCTH ONTHYKOT KOHTHHYyMa log Mpy /Mo=9.212 u kinacudukoBagu ob6jeKarT Kao
FSRQ. Kopucrehu pesepbaparono manupame Bao et al. (2008) cy kiacudukosaaum u3sop
Kao PaJino-jak KBa3ap ¥ MPOIEHUIN Macy merose mpHe pyne log Mpy /Mo=8.74 u Exunrronos
oxmoc 0.124.

Anannza Hammx pe3yiarara. ObOjekar je mpomenno cjaj 3a 1.1 mag y V u 0.9 mag y R
momeny. MakcnmasHa JerekToBana MarauTyaa y Vogomeny je 19 mag, a y R 18.6 mag (TJO
nojary Hucy aHajmsupann). CTATHCTHYIKNA TECTOBH Cy TOKA3aJH Ja je 00jeKaT MPOMEHIbUB
camo y R jomeny. ¥ oba momena npumehen je TpeHj mopacTta cjaja u mojaiiu cy yckJjaheHn ca
JnHeapHoM (yHKIMjoM. JleTeKToBaH je JIBOIOJIMINIGU IIEPHOJ] IIPOMEHE Cjaja, ca IMOJIyaMILIN-
tysom oj oko 0.15 mag (merogom WWZ romummmu y V', ca nosyammuurygom oz 0.22 mag).
Kpuse cjaja ca dynknujom yckiaalhupama Kojy unbe JiMHeapHA U HEPHOIUYHA CYy HPUKA3AHE
Ha caury 3.33. AGeoB KpUTEPHjyM je MoKa3ao Jia HAKOH Ojly3uMarba (hYHKIHje yeKiahuBama
OJ1 mojlaTaka, CUCTeMaTCKe I'DEIKe HHUCY yKJomeHe. Boja omaja ca BpeMeHOM (CTATHCTHIKU
3HAYAjHO) U ca mopacToM cjaja objekra. [Ipucyrae cy BWB mpomere.

Caxkerak. 3a oBaj o0jekar HUCMO MPOHAILINA Y JINTEPATYPU OIUCAHY MOPMOJIOINIKY CTPYK-
TYPY Y pagauo-IoMeHy, Kao HU aHaJIu3y IIPOMEHe cjaja y omThdkoM jomeny. OBaj objekar
HUje CBPCTaH y HajKBaJUTETHHje 00jeKTe 3a IOBE3WBalbe MMOMEHYTUX KOODJIWHATHUX CHUCTEMA,
sujietn Makarov et al. (2019). Tokom Hamer ucnmruBarba npomere cjajay V u R nomeny, Jie-
TEKTOBAJIN CMO IIpoMeHe oj oKO 1 maruutyse. [Ipumernsiu cmo Tpens mopacra cjaja, 300r Tora
cy nojary yckyahenn ca pyHKIIjOM Koja je KoMOMHAIMja JuHeapHe U nepuoudie (hyHKIHje.
[Tepuonyuna mpoMmeHa cjaja je JIBOTOIUIIbA. Y pe3uIyaanMa MoJIaTaka U BPpeJHOCTH Koje Cy J10-
bujene pyHKIMjoM ycKIahuBamba IpUCyTHE ¢y cucTeMarcke rpemike. [lorpebno je nacrasutu ca
npahiemeM TpoMeHe cjaja Kako OMCMO MOIUIM Ca BUIIIE TIOJIaTaKa Jla AaHAJIU3UPAMO OBe ITPOMEHE.
VY 60ja—marauTyjia 3asucHoctu npucyrie cy BWB npomere (Koje ¢y Mambe KapaKTepucTHIHEe

3a FSRQ obGjekre).

3.1.44 2128-+333

Ob6jekar je OTKpUBEH TOKOM IpeTpare Heba Ha yCKoM orcery oj 33° y aekymnanuju ca NRAO
91 m Green Bank reseckonom na dpexsernuju 4.67 GHz (Altschuler, 1986). ¥V Healey et al.
(2007) je kmacudukoan kao FSRQ. V Véron-Cetty & Véron (2010) maru cy: npBeHH momax
z = 1.473 u ancomyraa B marautyna -26.5 mag. Y paxy Ojha et al. (2009) cy npeacrasbenn
pe3yaTatu (pOTOMETPHUjCKUX MOocMaTpama 235 objekara KOju Cy KaHJIMJIATH 3a MOCMaTPadKH
nporpamM ceeMupcke uarepdepomerpujcke mucuje (enr. Space Interferometry Mission). Jenan
oJ KaHjujaTa je u oBaj objekar. Y pajy cy 3a ernoxy 2005.66 mpejicraB/beHe: MarHUTYJIE
V' = 22.648 + 0.046 mag, R = 21.451 + 0.030 mag u 6oja (V — R) = 1.197 mag.

Anammza Hammmx pesyiararta. (Cjaj objeKTa CMO OJIpeIMIN PeJIaTUBHOM (POTOMETPHUjOM, Ca
4 ynopurire 3Be3ze (18, 19, 21 u 22) u jearom kouTposaoM (8), kopucrehu camo canmke ASV
1.4 m reneckorra. Pesynraru 3a 3Be3je Has1ase ce y Tabesnn y jio1atky b. [lobujene cy

V = (20.724 + 0.059) mag u R = (19.753 £ 0.122) mag u 6oja (V — R) = 0.971 mag. Cjaj
objeKkTa y ONTUYIKOM JIOMeHY je O6ymm3y rpanndde G marautyae (Gaia caTeauTa.
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Buso nosbe oBor objekTa ca 3Be3gaMa ce Hajaasn y gogarky A na ciaunu A.8. 36or ciabor
cjaja objekra (~20 mag) Ha csmrm 3.7 MPUKA3aHO je Mame BUJHO I0Jbe MPEY3eTO ca CajTa
SIMBAD Astronomical Database - CDS (Strasbourg) https://simbad.cds.unistra.fr/. Ha camrm
cy: objekar (03HaYeH KpCTOM, Kpyrom u Gpojem 1), 3messe 18 u 22, xoopamnare objekra,
BeJIMYNHA BUJIHOI 110/ba U OPUjeHTAIlHja 110Jba.

21 30 2¢.757 +33 33 7.05 . A
. & ’
sifi3an” ‘

P
5

;@@18 .

i N . N

FoV: 386’ E

Ciuka 3.7: Bugao nosbe objekra 21284333 (o3Hauen ca kpcrom u 6pojem 1) ca 3Besmama (18 u 22);
mpeyaeto ca SIMBAD cajra.

Caxkerak. 3a oBaj o0jeKar HUCMO MPOHAILIN Y JINTEPATYPU ONMUCAHY MOPMOJIONIKY CTPYK-
TYpPY V PaJno-I0MeHY, KaO HU aHaIu3y IPOMeHe cjaja y onTudkoM jomeny. Objekar Huje cBp-
cTaH y HajKBaauTeTHHje objekTe 3a nopesnuBame cucrema ICRF u Gaia CRF, sBumern Makarov
et al. (2019). Hucmo anasmsupasu npomeny cjaja u 6oje, jep je objekar Beoma caabor cjaja (ca
MarauTy oM of ~20 mag).

3.1.45 22474381

Hanasu ce y karamory mperpare neba na 408 MHz ca Northern Cross pajamo-TeaecKOmoM
Yuusepsurera y Bosowu (Ficarra et al., 1985). TlpuiukoMm ucnuTuBara paHUIa IyCTHHE
MaTepuje pasIuIuTHX KOCMOJIOMIKIX MOJIeIa Ha Y30PKY PaJHo-IPaBUTAIMOHUX cOUnBa, Falco
et al. (1998) usBop cy kiacuduKoBaIn Kao rajgakcujy paHor Tuna'’ ca mpseHuM momaxom
0.1187 £ 0.0003. Ucru npsern nmomaxk je onpeben y Yang et al. (2022). ¥V oBom pajty objekar je
kiacndukosan kao BL Lac. YV Chen et al. (2023) oapeben je log(Vpear/Hz) =16.31. OGjekar je

19V rajakcuje paHOr THIIA CII3JA]y eIUITHYHE TaJaKCH]e.
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kitace HSP. ¥V ta6esin BL Lac o6jekara y paiay Véron-Cetty & Véron (2010) mare cy: npusmiHa
V' (16.0) u anconytHa B (-22.6) marauTyma. Y Massaro et al. (2015) je nara R marauTtyma 14.8
mag, a V = 16 mag y Dai et al. (2002). O6jekar je mon umenom LEDA 2126234 inacudu-
KOBaH Kao rajakcuja ca npusugauM npeaaukoM ox (0.057 £ 0.009) syunnx munyTa (Paturel
et al., 2003). Tamakcujy nomahuna cy merexrosaiau Nilsson et al. (2003), mopes mMarauTyje
jesrpa y R momeny (17.14 4+ 0.02) u ramakcuje gomahuna (16.04 + 0.03) oxpebenu cy edex-
TUBHU pajujyc radakcuje jpomahuna (5.7 + 0.2)” u emnruanocr ramakcuje 0.13. Jlorapuram
Mace IpHe pyte, uspaxkene y Mo, 8.64 u R = 15.51 mag raysakcuje jomahuna cy maru y Wu
et al. (2009). Temmueparypa jearpa 2.7 x 101 K je onpehena y Piner & Edwards (2014). V¥
HCTOM DaJly je mpejicTaB/beHa u MOpoJIoNiKa CTPYKTypa U3BOpa, Koja je ojpehera Ha OCHOBY
VLBA canmaka u3 2013. roguae. Mopdoiiomka cTpyKTypa je cacraB/beHa OJf je3rpa U TPH
KoMmIoHenTe pajno-miasa (Piner & Edwards, 2014). Bpsuna nomenyTux KOMIIOHEHTH je JlaTa
y Piner & Edwards (2018). ®usuuke mapamerpe miasa je mporerno Chen (2018) kopucrehn
CCK/Tomconos mogert.

Lindfors et al. (2016) cy orkpuin Be3y usmeljy npomene cjaja y onrudkom R U pajmo-io-
meny. Karmemwe usmel)y nerekrosanux npomena je 90 jana (TOKOM 5 TOJMHA TIOCMATPAHA).
Usnenasnu CKOK y cjajy Koju je 3abejiezkeH y ontudakoM jomeny (3. 7. 2010 — 8. 2. 2011. ro-
JIMHE) HUje JIETEKTOBaH Y pajuo-JIoMeHy. Y TepPHOJy HAIJIOD CKOKA Cjaja y OITHYKOM JOMEHY,
JIETeKTOBAaHA je eMICHja BeJIMKUX eHepruja y JoMeHy y-3paka Aleksié¢ et al. (2012).

Oo6jekar je y Tuorla mocmarpadkoMm mporpamy. IIpomena cjaja ce nparu ox 2007. roause y
ONTHYIKOM R JIOMeHy, cpejiiba BPEIHOCT cjaja je oko 16 mag (ompehena 3ajeHo ca ramakcujom
nmomahuna). Cjaj je onpelen peraruBHOM (DOTOMETPUJOM Ca jeTHOM YHOPHUIITHOM U KOHTPOJTHOM
3Be3710M (KoJ Hac o3Hadene Opojesuma 2 u 16). Ilpemmoxkene 3Be3ze 3a dboromerpujy: yro-
puraa (13.98 £ 0.03) mag u korTposna (15.46 £+ 0.03) mag, cy mare y Lindfors et al. (2016).
3Be3a 6poj 2 je KOHTPOJIHA Y HAIIIO] aHAIN3MU, a 3Be31a 16 je ymopunna 3Be3ma B. Bpegrnocrn
KOje CMO JI0OMIN peslaTUBHOM (POTOMETPHUJOM CJIaKy ce ca BpegHocTuma gatuM y Lindfors et al.
(2016), y okBEpHMa Tperaxa.

Haryin ckok y cjajy y ontuukoMm R J10MeHy KOju je JeTeKTOBAH TOKOM Ipaherma ImpoMeHe
cjaja Tuorla omcepBaTopuje, MoKpenyo je npaheme cjaja MAGIC Teneckonmma i MoCMaTPambha
y 6iiucko undpanpsenom jgeiy ciekrpa. MAGIC konabopaiyja je objaBuiia Ja je JIeTeKTOBAHO
3paderbe Bucoke erepruje (E>100 GeV) y momeny 7-3paka, Kpajem cernreMbpa U IOYeTKOM OK-
to6pa 2010. roxune, Bugern Mariotti & MAGIC Collaboration (2010). ITocmarpama y 6mcko
uHdparpseHoM Jeny crekrpa 9. okrodpa 2010. rogmne cy mokasasa jia ce cjaj objeKTa moBe-
hiao u y tum nomennma (H u K) Carrasco et al. (2010). Ilpema Abrahamyan et al. (2019)
objekar je cyiabo mIpOMeH/bUB Y B 10MeHy y OJIHOCY Ha PeJIATUBHY PAa3/UKy MarHuTyjia, JTOK
je y R nomeny cjiabo IpOMEHJBUB Y OJIHOCY Ha AIlCOJIyTHY U YMEPEHO IIPOMEHJBUB y OJIHOCY Ha
peJIaTUBHY PAa3/IUKy MarHUTY/a JIBE eIOXe.

Ananunza Hammx pesyinrara. (OO0jekar je IPOMEHUO Cjaj 3a Marbe O] [10Jia MarauTyje y 00a
JjioMena. MakcuMasian cjaj objekTa Koju cMo JleTeKToBasu y V' momeny je 16.5 mag. Y oBoMm
JIOMeHy objekar Huje JocTurao cjaj ox 16 mag koju je 3abesexken y Dai et al. (2002) u Véron-
Cetty & Véron (2010). Cpentpa Bpegnoct marautyje y R gomeny je 16.1 mag u pasiukyje ce
0JI MArHUTY/ 1A Koje cy Jare y qureparypu (aju je cimana Tuorla cpejismboj BpeHOCTH, HA KPUBU
cjaja). O6jekar je nmpomensbuB y R gomeny, ca mepuojom oj oko 700 jiaHa U moJIyaMILT Ty I0M
0.1 mag (Bumern rpaduk 3.34).

He moxkemo j1a TBp/imMoO J1a ce 00ja MemaJjia TOKOM BpeMeHa. /JleTekToBane cy KapakTepu-
cruane BWB npomene. [lepuogmane mpomene 60je TOKOM BpeMeHa U ca TPOMEHOM cjaja Tpeda
ucniutaTu Ha Behem Opojy mojaTaka.
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Caxkerak. MopdoJiomika crpyKTypa y pajiuo-JoMeHy je npejcraBbeHa y pajgosuma (Piner
& Edwards, 2014, 2018). Ilopes pajamo-emucuje u3 jesrpa JeTEKTOBaHA je eMECHja W U3 TPHU
KoMroHeHTe Miaza. Pusnmukm nmapamerpu miasa cy garu y Chen (2018). Kapakrepucruke
rajakcuje jomahuna cy gare y Nilsson et al. (2003). /lerekroBana je 3HauajHa IpOMeHa cjaja y
OIITUYIKOM JIOMEHY, Kao U y OJIMCKO MHMPAIPBEHOM U JIOMEHY Y-3paKa, BujieTn pajiose Mariotti
& MAGIC Collaboration (2010); Aleksi¢ et al. (2012); Lindfors et al. (2016); Abrahamyan
et al. (2019). CraTucTHYKE TECTOBU KOje CMO NPHMEHIJIM Ha Hala nocMarpama of 2013. 1o
2019. ropune, mokKazaJm cy Jia je objeKaT MpoMeH/buB y R jgomMeny um Moryhe mpOMEHJbUB y
V' nomeny. Ilepmon mpomene cjaja m3Hocu oko jBe rojuue. IIpucyrae cy BWB mpomene y
60ja-MaruuTyJia 3aBUCHOCTU.

3.1.46 2316-+238

Oo6jekar je orkpuser TokoM Tpehe MIT-Green Bank - MG III nperpare neba obyxpaheHor
pacnoroM pekractiensuje o1 16.5 h mo 5 h u gekmuuanuje ox 17° no 39.15° (Griffith et al.,
1990). Tlocmarpara Cy BplleHa Ha MCTH HAYMH KAO M TOKOM IpBe U Jpyre nperpare Heba
(NRAO 91 m resreckoniom Ha 5 GHz). Falco et al. (1998) cy nerekrosasm objekar y I jgomeny
ca MarHuTyjaoMm oj 17.2 mag. IlpBenu nmomak 1.054 u amnconytny B marnurtyiay -25.3 mag cy
npejcTaBuiIn y Karasjory ksazapa Véron-Cetty & Véron (2010). Kracudukosan je xao Caj-
dbeprosa ramakcuja tuna 1y Sexton et al. (2022). Oucryname y paJo—ONTHIKOM HOJIOKA]Y 110
pekracrensuju( X cosd) je 30.9 mas, a mo gekmumuanuju -13.0 mas (Andrei et al., 2009). Jlora-
puTam BUpHjajiHe Mace IpHe pyne (u3paxkene y My) je (8.89108740.042211), a Exunrronosor
omnoca -0.867272 (Rakshit et al., 2020).

Anannza mamumx pedyiarara. (Cjaj objekara ce mpomenuo 3a 0.3 mag. IIpomensbus je 1o
F—recry, amm ve u o AbeoBom kpurepujymy. Objekar je jeman o CIaOUjUX, Ca CPEIHOM
marautygom 18.9 mag y V' (6e3 TJO nojaraka) u 18.5 mag y R jomeny. Bpoj nomaraka y V'
jnomeny je 16, y R 37, a 60je V — R 14. Tlocroju RWB Tpen koju Tpedba ja Oy/ie ucnurai Ha
Behem Opojy nojaraka. Tokom BpeMeHa 60ja ce HUje 3HATAJHO MEIHAJIA.

CaxkeTak. 3a oBaj objekar oznpeheHO je OfCTymame y PaJMo—ONTUYIKOM IT0JI0KA]y 10 PeK-
tacrensuju (X cosd) 30.9 mas, a no meximuanuju -13.0 mas (Andrei et al., 2009). Kacuuje,
Makarov et al. (2019) cy cepcrasu oBaj objekar mely HajkBajuTeTHHjE 00jEKTE 3a IOBE3U-
Bame pagno [CRES u onrnakor pedepentHor cucrema (6aszupanor Ha nogaiuma Gaia DR2).
Anajmsupasun cMo 1mpomMeHe cjaja oBor o0jekra. TOKOM IecT rojimHa rmocMarpamba, odjekar je
moryhe nmpomersbus y oba momena. IIpomena cjaja je masa (oko 0.3 mag). [lerekroBasm cMo
RWB tpen y npomenu 6oje.

3.1.47 23224396

[IpBu myT je nerekrosan Ha 408 MHz npumukom tpehe nperpare ueba Northern Cross
pajmo-teseckona Y uusepsurera y bosiomu. Karamor B3 oBux nojiaraka je objasben y Ficarra
et al. (1985). Kmacudukosan je kao BL Lac ca maraurymom y R momeny 17.8 mag (Véron-
Cetty & Véron, 2010; Massaro et al., 2015). 3a osaj objekar, 70 caja, nuje onpeljen npsenu
nomak. Objekar je ISP. ¥V pany Fan et al. (2023) oxpeben je log(Vpear/Hz) =14.2. Ousnuxu
napamerpu pajmo-miasa cy nporemnenn kopucrehu CCK/Tomconos momen (Chen, 2018).

Ob6jekar je yMepeHO IIPOMEH/BUB Yy B JIOMEHY y OJIHOCY Ha AIllCOJIyTHY Pa3/IMKy MArHUTY/Ia U
BeOMa IPOMEHJbUB Y OJIHOCY Ha PEJATHBHY PA3JIMKy MArHuTyia, y R JIOMeHy je yMepeHO Ipo-
MEHJBUB y OJIHOCY Ha PeJIaTHBHY Pa3jnKy MarauTyzaa jase ermoxe (Abrahamyan et al., 2019). ¥V
Berghea et al. (2021) nporemene cy amminTye npomere cjaja 3a Pan-STARRS grizy onruake
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nomene: g ~ 1 mag, z ~ 0.8 u r,7,y ~ 0.5 mag. Hucy 3abenexkene npomene y 6oju, JI0K je
VAP y r nomeny 0.78 (Negi et al., 2022).

Ananuza Hammx pesyJirara. Jegan je oj ciiabujux objekara. Y V JI0MeHY je JIeTeKTOBaHA
MHUHUMaJHA Marautyia 18.3 mag, a makcumasna 19.6 mag, y R 17.4 mag u 18.9 mag. I[Tocma-
tpatba TJO Teneckoniom nucy anammsupana. ObGjekar je mpomeHsbus camo y R gomeny (y V
JoMeHy noctoju camo 15 nojgaraka). IleprongndanocTt y mpoMeHn cjaja ¢MO UCIIUTHBAJIH CAMO Y
R nomeny (32 mogarka). Ha counum 3.35 je nmpukasana KpuBa cjaja ca MepHOIMIHOM (DYHKIIHOM
yexnahuBama. [lepuos npomene cjaja je oko 1500 pana ca nosyammintyaom of 0.3 mag (GLSP
oko 1100 mana a mosyammuiurymoMm ox 0.5 mag). 36or masngor 6poja mojaTaka He MOXKEMO Jia
TBPJIUMO JIa TIOCTOjU JINHEeApHa 3aBUCHOT Ooja—BpeMe u 60ja—MarHuTy/Ia.

Caxerak. Dusnuke mapamerpe pauo-maniasa cy npejacrasuian y pasay (Chen, 2018). Makarov
et al. (2019) cy cpcrasu oBaj objekar Mely HajkBasuTeTHHje objekTe 3a noBesuBame ICRE u
Gaia CRF cucrema. OBaj objekat je jeman on oOjekara ca cJaabUjUM cjajeM y HaIlleM Y30pKY.
30or Tora mmMamo majin Opoj mocmarpara, 1mororopy y Vomaomeny. OOjekaT je IPOMEH/bUB Y
R nomeny, y V' jnomeny je moryhe npomensbu. [lepumos mpomene cjaja je oko jiBa myTa Marbu
0J1 TIoCMaTpadKor. 3001 MaJjor 6poja mojaraka, He MOYKEMO Jia TBP/MMO Jia [TOCTOjU JIMHEeApHa
3aBUCHOCT O0ja—BpeMe U O60ja—MarHuTy/Ia.
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Kpuse cjaja mpomen/buBux objekara ca PpyHKIINjOM
ycKJaahuBama

16.2 —+¢— 0049+003

P=2935 mana

500 1000 1500 2000 2500
JD - 2456300.0 (gaH)

15.8 —4— 0049+003
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0.2 .
0.0 ---mmrmemmeee e i rrotr e premennnn-

-0.2
500 1000 1500 2000 2500
JD - 2456300.0 (naH)

AR (mag)

Cruka 3.8: Kpuse cjaja objekra 00494003 ca dyukiumjom yckiahusama dnju cy napamerpu ojpehenn
meronom DCDFT: y V' nomeny (rope) u R momeny (j1oie). Y JIOEBEM JIEBOM YIUIy je BPEJIHOCT IIEPHOJIA
P.
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17.0 —+— 0109+200

P=1033 maua

500 1000 1500 2000 2500
JD - 2456300.0 (aaH)

Cnuka 3.9: Kpusa cjaja objekra 01094200 y R momeny ca ¢dbyHKIjoM ycKiaahuBama YUju Cy Hapame-
tpu onpehenu merogom DCDET. V nomem JjieBoM yTiy je BpegHOCT mepuoja P.
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g 500 1000 1500 2000 2500

JD - 2456300.0 (gaH)

Cnuka 3.10: Kpupa cjaja objexkta 02104515 y R momeny ca dyHKIHjoM ycKiaahuBama, KOjy UUHE
JMHeapHa (hyHKIHWja n mepuoanvHa ca nepuogoM ox 908 mama.
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—4¢— 0651+428
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2000

Cauka 3.11: Kpusa cjaja objekra 06514428 y R momeHy ca (pyHKIHMjoM ycKjiaahuBama 4uju cy napa-
metpu oapehenn meromom DCDFT. ¥V momem jtleBoM yrity je BpeaHocT mepuoia P.
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500 1000 1500 2000
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Cnuka 3.12: Kpupa cjaja objexkta 07414294 y R nomeny ca dpyHKIHMjoM ycKiaahuBama, KOjy UHUHE
JnHeapHa (hyHKIHWja 1 mepuoanvHa ca nepuogoM ox 1032 maHa.
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17.8
—4— 0854+334

400 600 800 1000 1200 1400 1600 1800
JD - 2456300.0 (gaH)

Cnuka 3.13: Kpusa cjaja objekra 08544334 y V nomeny ca ¢pyHKIMjoM ycKIahuBama Uuju Cy Hapa-
merpu oapehenu merogom DCDFET. V nomem jieBoM yrity je BpegHocT mepuoja P.
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Cnuka 3.14: Kpuse cjaja objexra 09074336 ca dpyukiujom yckaahuparma, Kojy duHe jJnneapua OyHK-
Ija 1 nepuojandHa ca nepuojoM o 634 nana y V' (rope) u 595 nana y R jomeny (moie).
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Cnuka 3.15: Kpuse cjaje objekra 09524338 ca dyukimjom yckaahupama anju cy napamerpu ojapehenn
meronom DCDFT: y V' nomeny (rope) u R nomeny (jiosie). Y J0mbeM JeCHOM YIUIy jeé BPEJHOCT IEPHOJIA
P.
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Cnuka 3.16: Kpuse cjaja objekra 10344574 ca dyukiujom yckiaahusama duju cy napamerpu ojapehenn
merogiom DCDFT: y V' nomeny (rope) u R jomeny (mone), camo TJO nocmarpatba. Y J0meM J€BOM
YTJIy je BPETHOCT MEePUoJia ¥ JAHUMA.
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Cnuka 3.17: Kpusa cjaja objekra 1145+321 y V nomeny ca GyHKIHjoM yekaahuBama quju cy mapame-
tpu oapehenn merogom DCDFT; camo TJO nocmarpama. Y ropmeM JEBOM YIVIy je BPEIHOCT IEPHOIA
P.
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JD - 2456300.0 (aaH)
17.2 —4— 1212+467

P=2051 maHa
@)
© 82 + +
£ éog ---------- L —— PR A — T — S
5 -0.25] , '
< 500 1000 1500 2000

JD - 2456300.0 (naH)

Cnuka 3.18: Kpuse cjaja objekra 12124467 ca dyukiujom yckiaahusarma, anju cy mapamerpu ojipehenn

merogiom DCDFT: y V' omeny (rope) u R sgomeny (s1o71e). Y JI0BEM JIEBOM YIVIY je BPEJIHOCT HEPHO/ia
P.
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3.1.

IIPOMEHE CJAJA W BOJE IIOJEJIMHAYHNX OBJEKATA

—4¢— 1242+574

P=890 mana

1000 1500
JD - 2456300.0 (gaH)

2000 2500

—4— 1242+574

P=900 mana
L= + +F *
_____ e +%%""""""‘*:i""‘"‘"‘+*“"““i““t““““‘;“““
500 1000 1500 2000 2500

JD - 2456300.0 (naH)

Cnuka 3.19: Kpuse cjaja objekra 12424574 ca dyukiujom yckiaahusama duju cy napamerpu ojapehenn
merogiom DCDFT: y V' omeny (rope) u R sgomeny (s1o71e). Y JI0BEM JIEBOM YIVIY je BPEJIHOCT HEPHO/ia

y JaHUMA.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

—4— 1312+240
16.6
16.8
217.0
E
S 17.2
17.4
17.6
P=1256 mganHa
(=)
c 0.25| *
é 0.00}---- £ -",;-"""-"?%"""'"-"""""""""'j‘:-f ------------- t;"‘“"
> —-0.25 oot
< 500 750 1000 1250 1500 1750 2000

JD - 2456300.0 (gaH)

16.2| —— 1312+240

17.2 P=1223 pmana

g 0.25] - -

RET 0 Y010 E..: — T M-
x -0.25 * ¥ -

< 500 750 1000 1250 1500 1750 2000

JD - 2456300.0 (aaH)

Cnuxka 3.20: Kpuse cjaja objekra 13124240 ca dyukimjom yckaahupama auju cy napamerpu ojapelenn
merogiom DCDFT: y V' someny (rope) u R jomeny (nos€). Y J10EbeM JIEBOM YTy je BPEIHOCT IEPHOa
y JaHuMa.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

16.6 —4— 1345+735

4 500 1000 1500 2000
JD - 2456300.0 (gaH)

16.4 —4— 1345+735

500 1000 1500 2000
JD - 2456300.0 (naH)

Cnuka 3.21: Kpuse cjaja objexra 13454735 ca dyukiujom yckaahuparma, Kojy duHe juneapua OyHK-
yja u nepuojndHa; mepuoj usnocu 1156 mana y V' (rope) u 1166 nana y R momeny (oie).



3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

—4¢— 1518+162

P=8074 mana
B
£ 0.00f*— t;_% ____________ P AN P NP
> -0.25 -
< 500 1000 1500 2000

JD - 2456300.0 (gaH)

Cnuka 3.22: Kpusa cjaja objekra 15184162 y V nomeny ca ¢pyHKIUjoM ycKiahuBama Uuju Cy Hapa-
metpu onpehenn meromom DCDFT. ¥V momem jteBoM yIiay je BpeaHocT mepuoia P.
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3.1.

IIPOMEHE CJAJA W BOJE IIOJEJIMHAYHNX OBJEKATA

—4¢— 1535+231

S P=8214 mana
g 0.25 £ + ++ + + + . +F
S 0.00f -+l T 3
> —-0.25 + *
< 500 1000 1500 2000 2500
JD - 2456300.0 (aaH)
17.8| —— 1535+231
18.0
£
c 18.2
x
18.4
18.6
= P=2397 maHa
g 0.25[ . N - -
é 0.00f--+-------- * ";ﬁi'; """""" tefo-- * "!:5;; """ g FE
x —-0.25 ! +
< 500 1000 1500 2000 2500

JD - 2456300.0 (naH)

Cnuka 3.23: Kpuse cjaja objekra 15354231 ca dyukiujom yckiaahusama auju cy napamerpu ojapehenn
meronom DCDFT: y V' nomeny (rope) u R nomeny (jiosie). Y J0mbeM JeCHOM YIUIy jeé BPEJHOCT IEPHOJIA

P.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

—+— 1603+699

17.3 P=1841 pmana

2
0 ————— o +—————— ——————————————————;_4-—"‘_"_4-"*_,_7_ ————— -"':F-F"”‘-"'—'————-F-F——
2

500 1000 1500 2000
JD - 2456300.0 (gaH)

16.6/ —t— 1603+699
©16.7 4
(8]
E
e

16.8

P=1713 paHa

~16.9
g 0.2 -
é 00 """""" ji".,.'""s%ﬂ'_: """"" tt_t{"':_*"_‘?%; """ t“’"—?—'j—? """ P
x —0.2
< 500 1000 1500 2000

JD - 2456300.0 (naH)

Cruka 3.24: Kpuse cjaja objekra 16034699 ca dyukiujom yckinahusama auju cy napamerpu ojapehenn
merogiom DCDFT: y V' omeny (rope) u R sgomeny (s1o71e). Y JI0BEM JIEBOM YIVIY je BPEJIHOCT HEPHO/ia
P.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

—— 1607+604

500 1000 1500 2000 2500
JD - 2456300.0 (gaH)

—— 1607+604

500 1000 1500 2000 2500
JD - 2456300.0 (aaH)

Cnuka 3.25: Kpuse cjaja objekra 16074604 ca dpyukiujom yckaahubama, Kojy duHe JinHeapHa (DyHK-
Iyja U HepuojnvHa; mepuoj nsnocu 1464 mama y V' (rope) u 1429 nana y R momeny (Joie).
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

—4¢— 1612+378

17.1 P=2506 mana

? 01

é 0:0___4. ________ ++__-A=____€*§.:'.:k-+_________:_ _______ -F-t;#--l—rt-"-"'t"'-;.'i"'-------":,.,.-"
> —0.1

< 500 1000 1500 2000 2500

JD - 2456300.0 (gaH)

—4— 1612+378

P=2483 mana
©16.7
T 01 ) )
< 0.0p*------ *;‘"""-#f'**""-----;*x‘*--"r"*i‘# ----- e
x —-0.1
< 500 1000 1500 2000 2500

JD - 2456300.0 (naH)

Cnuka 3.26: Kpuse cjaja objekra 16124378 ca dyukiujom yckinahusama auju cy napamerpu ojapehenn
merogiom DCDFT: y V' omeny (rope) u R sgomeny (s1o71e). Y JI0BEM JIEBOM YIVIY je BPEJIHOCT HEPHO/ia
P.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

15.5
—4— 1722+119

15.6
o)
@®
£
> 15.7

15.8
g 01
E 00
> —0.1
< 800 820 840 860

JD - 2456300.0 (aaH)

15.1 —— 1722+119
S15.2
@®
£
o

15.3

P=66 gana

’@ 18.411
é 0:0---*--_; ---------- t -F-'ht ------------ P +- ------------ At ¥
x -0.1
< 800 820 840 860

JD - 2456300.0 (naH)

Cnuka 3.27: Kpuse cjaja objekra 17224119 ca dyukiujom yckinahusama auju cy napamerpu ojapehenn
merogiom DCDFT: y V' nomeny (rope) u R jomeny (mone), camo TJO nocmarpatba. Y J0meM J€BOM
YTJIy je BPETHOCT MEePUoJia ¥ JAHUMA.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

15.0
5 15.5
S
E
> 16.0

16.5

—4— 1722+119
2 0.5 . %
E 0.0f W e
> _05 Hr + t o
< 500 1000 1500 2000 2500
JD - 2456300.0 (aaH)

14.5
150
(@)]
I
E
¥ 15.5

16.0

—4¢— 1722+119

a %
g 0.5 "y + T o +
R . SR S
< 500 1000 1500 2000 2500

JD - 2456300.0 (naH)

Cruka 3.28: Kpuse cjaja objexra 17224119 ca dyukinujom yckaahuparma, Kojy duHe jJuneapua OyHK-
yja u nepuojndHa; mepuoj usnocu 1377 nana y V' (rope) u 1892 nana y R momeny (oie).



3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

—4¢— 1730+604

17.8

P=3039 maHa
s
e bt :I-____"’_'+ A S TR "L_-'T-_tf" __________
) OOO I # AT + T
S _ ¥ +
57025 500 1000 1500 2000 2500

JD - 2456300.0 (gaH)

—— 17304604

P=2463 maHa
(=)
© + . Fos et At
g/ O-OO _____________ :"_ ______ '#;‘:‘Tt‘t““‘———t*' ————— t’-—;;_,_——;———+t————t--____?¢___
o — h
< 0.25 500 1000 1500 2000 2500

JD - 2456300.0 (gaH)

Cruka 3.29: Kpuse cjaja objekra 17304604 ca dyukiujom yckinahusama auju cy napamerpu ojapehenn
merogom DCDFT: y V' nomeny (rope) u R momeny (j1osie). Y JIOEBEM JIEBOM YIUIy je BPEJIHOCT IIEPHOJIA
P.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

—4— 1741+597
17.0

V (mag)

18.0

18.5
0.5 *

0.0y t%* T s LR Fhpptooooo s

_ E:
0-5 500 1000 1500 2000 2500
JD - 2456300.0 (gaH)

AV (mag)
++

16.5| —¢— 1741+597

17.0
(=)
]
E
x 17.5

18.0

205 - —
é0.0'“f"""""j"lt""ﬁﬁ* ““““ “'f‘;‘““i‘;‘:;"“ “““ %**rt; """" U
e * +t 5
< 500 1000 1500 2000 2500

JD - 2456300.0 (aaH)

Cnuka 3.30: Kpuse cjaja objekra 17414597 ca dpyukiujom yckaahubama, Kojy duHe JinHeapHa (DYHK-
yja u nepuoandna; mepuoj nusnocu 4987 mana y V' (rope) u 3217 nana y R momeny (Joie).
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

—¢— 1811+317
16.0
=
@®
£
> 16.5
. 17.0
g 0.25 ;
é OOO """ 47'_,_ """""""" *g‘f;"' """"" M t '-F;{ """ +ff¥+'t""_:"ﬁ-"
> _0.25 +
< 0 500 1000 1500 2000 2500
JD - 2456300.0 (aaH)
15.25
—4— 1811+317
15.50
~15.75
(@))
@®
£.16.00
o
16.25
16.50
@ 0.25 *
é 0:00 “““ Py T T " Tét""t”-';i ““““ rf;tt"";‘t"
< 0 500 1000 1500 2000 2500

JD - 2456300.0 (naH)

Cunka 3.31: Kpuse cjaja o6jexra 18114317 ca muneapuom™ dyukimjom yekinahusamwa y V' (rope) u R
Jomeny (moite).
* Tlapamerpu sinHeapue dbyHKIHje cy Jaru y Taben 3.4.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

—¢— 1818+551

P=2964 pana
=)
@© +
é §:§“‘¥ """" v "r"% """""" oo e B t "#‘1:""""1""
> —(0. +++
< 500 1000 1500 2000 2500

JD - 2456300.0 (gaH)

Cauka 3.32: Kpusa cjaja objekra 1818+551 y V' momeny ca dpyHKIHjoM ycKiaahuBama 4uju cy napa-
metpu onpehenn meromom DCDFT. ¥V momem jteBoM yIiay je BpeaHocT mepuoia P.
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

—¢— 21114801

500 1000 1500 2000
JD - 2456300.0 (gaH)

18.6 —— 2111+801

+
+ +
i+

500 1000 1500 2000 2500
JD - 2456300.0 (naH)

(00 -tnmmemmmm e T goroeen ool
2

N
(@)
g + T+ + ot b
—~
o
|

Crnuka 3.33: Kpuse cjaja objexra 21114801 ca dyukiujom yckaahuparma, Kojy duHe jJuneapua OyHK-
[ja U nepuojanyHa; nepuoj u3nocu 665 mana y Vo (rope) u 699 nana y R jnomeny (jose).
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3.1. IIPOMEHE CJAJA U BOJE I[IOJE/IMHAYHUX OBJEKATA

16.0 —+— 2247+381

16.4 P=708 mana

g 0.25 F— ) N

£ 0.00p-#--- L e L
x -0.25 -

J 500 1000 1500 2000 2500

JD - 2456300.0 (gaH)

Cauka 3.34: Kpusa cjaja objexkra 22474381 y R momeny ca (pyHKIHMjoM ycKjaahuBama 4uju cy napa-
metpu oapehenn meromom DCDFT. ¥V momem jtleBoM yrity je BpeaHocT mepuoia P.

17.50 —— 2322+396

P=1484 pana

500 1000 1500 2000
ID - 2456300.0 (naH)

Cnuka 3.35: Kpusa cjaja ob6jekta 23224396 y R momeny ca ¢GyHKIIjoM yckaahuBama auju cy mapa-
merpu oapehenu meromom DCDFEFT. V nomewm jieBoM yrity je BpemgHocT mepuoja P.
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Ilor1aB/pe 4

VcrnntuBame ONTUYKOI CIIEKTPaJIHOT
NHJIEKCA

Anayimsupasm cMo pOMeHy clieKTpaJjHor uHjekca 43 objekara. OBe mpomeHe HAM OMOTY-
haBajy Jji1a pa3ymeMo eMHUCHOHE MeXaHu3Me KOjU YyTU4y Ha cjaj o0jeKaTra y ONTHYKOM JOMEHY.
Onruaka emucrja MozKe Ja Oyjie KOHTaMUHUPaHa TEPMaTHIM, CAHXPOTPOHCKUM 3pademheM, Kao
U 3pavereM rajakcuje joMahmna. Y 0BOM TOIVIAB/BY CMO IPeJICTaBIIA aHAJIN3Y OBUX ITPOMEHa
U YIIOPEJIU/IN ca OYeKMBAHUM BPEJIHOCTUMA 3a IOje/nHe Kiace o0jekara.

Y ONTHYKOM CIIEKTPAJTHOM JIOMEHY, T'YCTHHA (DIIyKca Ce MOXKe OMMCATU CTEITeHNM 3aKOHOM
F, oc v, tie je v dpekBennyja, a o CIeKTpaJHU UHJEKC. Jlorapuram oBOI' OJIHOCA Ce MOKe
IIPEJICTABUTH:

log F, = alog v + Constant (4.1)

Ba onruuke V' u R jg0MeHe, JorapuraM je:

log F,,, = alogvy + Constant (4.2)
log F,,, = alogvg + Constant (4.3)

Hememem ose jBe jeanaqune, moryhe je mzasojuru cnexkrpannu ubjgexe a (Trevese &
Vagnetti (2001), 3a pajno ¢peksenimje npeacTaBbeHo je y paty Zajacek et al. (2019)):

log(F,,, /F,
— Og( V/ R) (44)
log(vv/vr)
rie ¢y F,, u F,, daykceBu nerekroBann Ha edextuBHuM dpeksennujama V' ou R momena (vy
u vg), pegom. Ca jennadnuama koje mosesyjy ¢uyke n Marautyny V = —2.5log(F,,, /Fzp,) n
R = —2.5log(F,,/Fzp,), jennaduna (4.4) Moke ce HAIHCATH Kao:
—04(V—-R
o= C= 04 ). (4.5)
log(vv/vr)

rie cy: ¢ = log(ZPy/ZPr), Z Py u Z Pg daykcesu koju oarosapajy V = 0u R = 0. Bpennocru
vy, Vr, ZPy u Z PR cy npeysere u3 Bessell et al. (1998).
Ornena crieKTpaJIHOT WHIEKCA 0, je oipehena kao y Zajacek et al. (2019):

B 1
| log(vy /vR)|
O, U Op, Cy oleHe rycrute duykca na dpekpenijama y V u R goMeHnma.

VcnuruBana je mpoMeHa ONTHUYKOr CIIEKTPAJHOT WHJIEKCA (v ¥ TOKY BPeMeHa W Y OHOCY
Ha MarauTyay R 3a 43 objekara. Ilomarum cy yckiahenu ca jquHeapHOoM (DyHKIMjoM (Kao U 3a

V(or [Fy) + (05, /Fr)? (4.6)

Oq
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npomeny 60je). Ilporpam koju je passujen 3a ose norpebe (y Python mporpamckom je3uky)
HUje TpeJicTaB/beH, Beh camo pesyiararu. Pesynraru koju cy jgobujeHn HaKOH yCcKjahuBama ca
muHeapHOM dyHKIMjoM (Harub, Tadka mpeceka ca y ocoM, [lupconoB KoedunujeHT Kopenaryje
r 1 BepoBaTHONA HyJITe XUMoTe3e 0 HeKopeanuju P) cy npejcrasbern y tabesn 4.1. TIpomena
OIITUYKOI CHEKTPAJHOI MHJIEKCA (v KPO3 BPEME U y OJIHOCY Ha MAruutyiy R je nmpukaszaHa 3a
cBe objekre Ha rpadunuma y domarky /.

Tabemna 4.1: TIpoMena onTUYKOT CHEKTPAJHOT UHJIEKCA (¢

(a) IIpomena « y omHoCy Ha Bpeme (6) BaBuchocT v y omHOCy Ha MarHuTyay R
O6jekat Haru6t IIpecex T P Objexar Haru6 IIpecex T P
(x1075) ca y 0coM ca Y 0coM

00494003  22.80 + 2.30 0.83 £+ 0.04 0.5189 3.30x10~03 0049-+003 1.07 4 0.10 -16.08 £ 1.64 0.56 1.40x10~93
01094200 4.00 £ 6.00 -0.42 £ 0.11 0.1338 4.44x100! 0109+200 0.15 4 0.23  -2.89 + 4.00 0.13 4.61x10~91
02104515  -4.80 + 2.10 2.74 + 0.03 -0.1267 4.55x10~0! 02104515 -0.54 4+ 0.10  11.01 £ 1.53 -0.30 6.68x10~02
04464074 0.20 £ 5.00 1.86 & 0.06 0.0036 9.86x10~0! 0446-+074 -1.39 4 0.38  24.85 + 6.29 -0.28 1.61x10~01
06514428 -11.70 + 6.20 2.31 + 0.09 -0.2789 1.77x10~0! 0651+428 0.01 & 0.35 1.92 4+ 5.77 0.01 9.77x10~0!
0741+294 2.70 + 6.00 0.82 + 0.09 0.0488 7.98x10~0! 07414294 1.73 4+ 0.48 -28.10 + 8.04 0.39 3.23x10702
08384235  -3.40 + 9.40 0.49 £ 0.15 -0.0575 8.21x10~91 08384235 -1.18 £ 0.39  21.26 + 6.96 -0.48 4.52x10702
08384456 5.80 &+ 5.70 1.47 + 0.08 0.1104 5.04x10~ 01 08384456 -4.93 £+ 0.83 85.91 & 14.16 -0.64 1.01x10~0°
08504284 -56.10 + 27.40 1.27 + 0.40 -0.6119 1.07x10~ 91 08504284 -1.53 £+ 1.43 28.20 & 25.91 -0.32 4.40x10~ 0!
0854+334 22.30 £ 14.00 0.18 £ 0.14 0.1490 4.08x10~0! 08544334 -3.85 £ 0.74 68.94 4 13.17 -0.49 4.18x10703
09074336 -26.70 & 2.70 1.06 £ 0.03 -0.5275 6.00x10~ %% 0907-+336 -0.53 + 0.07 9.21 4+ 1.13 -0.39 1.38x1002
09504326 -13.70 + 4.60 1.65 £ 0.07 -0.1520 3.69x10~°! 0950+326 6.85 4 0.49 -115.50 £+ 8.32 0.72 5.04x10797
09524338 -37.00 + 5.20 -0.01 £ 0.06 -0.4333 4.15x10~03 09524338 -2.91 £+ 0.25  49.33 & 4.28 -0.71 1.64x10~°7
10324354  24.80 £ 5.50 0.03 & 0.06 0.4151 1.46x10792 10324354 -0.77 £ 0.24  14.00 & 4.35 -0.29 9.75x10~02
1034+574 5.20 + 1.90 0.78 £ 0.03 0.1542 3.06x10~°! 10344574 0.19 £ 0.04  -2.13 4+ 0.61 0.27 6.68x1002
11454321  -19.50 £ 4.60 -0.52 & 0.06 -0.3767 7.01x10~93 11454321 -0.92 £ 0.25  15.10 & 4.33 -0.33 2.09x10~02
12014454 -30.50 £ 7.90 0.97 & 0.11 -0.3600 3.65x10~92 12014454 0.19 £ 0.45  -2.70 & 7.84 0.04 8.29x10~0!
12124467 -13.20 £ 6.90 -0.11 & 0.07 -0.1510 2.95x10~0! 12124467 -0.32 + 0.20 5.32 + 3.57 -0.12 3.99x10~01
12284077  14.50 £ 5.80 -0.13 & 0.06 0.2166 2.78x10~0! 12284077 -4.41 £ 0.55  78.06 & 9.75 -0.70 5.34x1070°
12424574  -1.60 £ 3.10 1.17 & 0.06 -0.0314 8.31x100! 12424574 -0.07 + 0.12 2.41 + 2.17 -0.04 8.08x10~01
13454735  24.40 £ 2.10 0.07 & 0.03 0.3987 9.80x10~03 13454735 -1.30 + 0.10  21.36 & 1.54 -0.46 2.60x10~93
1429249 2.90 + 3.10 0.11 £ 0.05 0.0594 7.19x10~°! 14294249 1.28 + 0.34 -21.93 £ 5.79 0.24 1.34x10~01
15184162 0.00 £ 5.20 0.97 £ 0.08 -0.0004 9.98x100! 15184162 0.39 + 0.39  -5.84 £ 6.75 0.11 5.08x10~01
15354231 -11.70 £ 8.70 0.52 4+ 0.16 -0.1219 4.54x10~ 0! 1535+231 -0.46 + 0.31 8.78 + 5.71 -0.13 4.11x10~0!
1556335 2.50 + 3.10 1.59 + 0.05 0.0595 7.15x10~ 01 15564335 -0.55 & 0.34  10.97 & 5.80 -0.12 4.64x10~ 0!
1603+699  -6.40 £ 2.90 1.37 4+ 0.04 -0.1391 3.99x10~ 0! 1603+699 -0.39 £ 0.19 7.78 £ 3.10 -0.13 4.24x10~01
1607+604  23.20 & 2.80 1.08 & 0.04 0.5807 1.00x107%4 1607+604 1.71 +0.21 -27.67 + 3.62 0.56 1.00x10~%4
1612+378 7.20 +2.40 1.31 +0.03 0.2296 1.72x10~0! 16124378 0.99 + 0.13  -14.91 + 2.07 0.61 1.00x10~%4
1618+530  -0.60 £ 3.40 0.47 & 0.05 -0.0228 8.97x10~ 0! 16184530 -2.63 4+ 0.66 44.17 + 11.03 -0.48 3.52x10793
17224119 0.60 £ 1.80 1.37 £ 0.03 0.0257 8.70x10~0! 17224119 0.13 £ 0.03  -0.59 & 0.43 0.36 1.72x10702
1730604 -28.20 £ 3.20 0.79 & 0.04 -0.3887 1.32x10702 17304604 0.54 4+ 0.14  -9.17 £ 2.58 0.16 3.16x10~91
17414597  -52.30 & 3.30 2.60 & 0.07 -0.7925 1.54x10~12 17414597 0.69 £ 0.04 -10.10 & 0.68 0.86 1.67x10~16
17534338 25.40 &+ 11.60 2.50 + 0.19 0.2224 4.45x10~ 0! 17534338 -0.56 + 1.03 12.98 + 18.38 -0.06 8.50x10~ 0!
17594756  -6.40 & 3.10 0.79 & 0.05 -0.1525 2.86x10~0! 17594756 -3.42 £ 0.54  57.73 & 9.03 -0.46 7.00x10~0%
18104522  -5.40 £ 6.10 1.17 & 0.09 -0.1575 3.82x10~0! 18104522 -0.92 £ 0.50  17.26 & 8.84 -0.32 6.62x1002
18114317 -19.10 &£ 2.20 1.50 & 0.04 -0.7246 8.50x10—98 18114317 0.36 £ 0.04  -4.55 4+ 0.62 0.77 4.00x100°
18184551  14.30 £ 3.20 0.74 &+ 0.05 0.5101 7.73x107%4 18184551 1.23 £ 0.32 -19.57 4 5.30 0.45 3.95x10~03
18384575 9.40 +£4.20 2.38 £ 0.09 0.2940 1.15x100! 18384575 -0.19 + 0.35 5.83 + 5.84 -0.07 7.03x10~01
21114801 -35.10 + 9.90 0.80 + 0.20 -0.4172 5.34x10702 21114801 1.60 & 0.28 -28.58 + 4.98 0.68 4.82x107%4
22474381 0.80 +£2.30 1.94 £+ 0.04 0.0159 9.22x100! 22474381 1.24 £ 0.16 -18.06 + 2.64 0.32 4.26x10792
23164238  2.20 + 18.20 1.04 £ 0.30 0.0520 8.60x10~91 23164238 -1.03 £ 1.71 20.24 + 31.80 -0.26 3.73x10~0!
23224396 13.60 + 15.90 1.91 £+ 0.26 0.0861 7.60x10~91 23224396 -0.23 4 0.39 6.28 &+ 7.09 -0.06 8.34x10~0!

Ha cymmu 4.1 je npukazan npumep npomene « 3a objekatr 0049+003. Ha jeBom rpaduxky je
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pUKa3aHa IIpoMeHa Kpo3 Bpeme (y jysiujaHckuMm JanuMma). Ha jgecHom rpaduky je npukasaHa
IIpOMEHa Yy OJIHOCY Ha Marutymy R.

=
&)

0049+003 ﬂﬂ,
|

=
o

ONTUYKM CnekTpaiHn NHAEKCE (@)
OnTnukM cnekTpasiHu nHaekc ()

15.9 16.0 16.1 16.2 16.3
R (mag)

500 1000 1500 2000 2500
JD - 2456300.0 (gaH)

Cimka 4.1: TIpoMena onTHYKOr CIIEKTPAJHOT MHJIEKCA (v TOKOM BpeMeHa (JIEBO) Uy OJIHOCY Ha MarHu-

tyny R (necno) 3a objexkar 0049-+003.

3a 19 objexara: 0210+515, 0651+428, 0741+294, 0838-+456, 0907-+336, 0950-+326, 1034+574,

12014454, 12124467, 12424574, 13124240, 15564335, 16124378, 16184530, 17224119,
17414597, 18114317, 1838+575 u 2247+381 oxpebhena je dppekBeHIMja MAKCUMyMa CHHXPO-
TPOHCKOT 3paterba (Vpeqar) ¥ PajgoBuMma Chen et al. (2023); Fan et al. (2023); Mao & Urry
(2017); Xiong et al. (2015); Yang et al. (2022). Ha cmrm 4.2 Ha anciycu je npuxasan 10g Vpeak
y Hz, na opaunatn ycpenmeHn CreKTpaJHu nHjeke (3a momenyte objexre), turn AT'J u SED
(ompebernn Ha OCHOBY Vpeq)) CY IPEACTAB/HEHN pa3IXnInTHM cuMbomMa (Tpoyriom FSRQ, Kpy-
rom ISP u kBagparom HSP). V mabenn 4.2 cy mare cpejitbe BPEIHOCTH (v Ca TpEIIKaMa 3a
objekTe KOju Cy IPEJACTaB/LEHN Ha CJUNK 4.2, COPTUPAHU 110 THUILY.

Flat Spectrum Radio Quasars - FSRQ. Cpeama Bpeanoct o 3a FSRQ objexre je 1.02 +
0.68. OuekuBaHO je Ja 61 ONTHYIKK ClIEKTpaIHU HHIeKe Tpebao ouru Behu o 1 (Fiorucci et al.,
2004; Gaur et al., 2012b; Gaur, 2014; McCall et al., 2024). Mehyrum, FSRQ nokasyjy jake emu-
CUOHE JIMHUje U TEPMAJIHH JIOPUHOC KOjU MOXKE JIa Ce YIOPEJIN Ca CUHXPOTPOHCKOM €MUCHjOM
y ONTUYKOM CIeKTpasjHoM moapy4jy. Onruuka emucuja FSRQ je wecto jako KoHTaMuHUpaHa
TEPMaJIHOM €MUCHjOM Ca aKPEIMOHOT JINCKA U TO Ce TOKa3yje MPUCYCTBOM ,,BeJIMKe ILIaBe n300-
qune” y onruakoM/ UV pernony Tiirler et al. (1999), ycien dera cpesitba BpeIHOCT v MOZKe OUTH
Mmamba oj1 1. Taksu npumepn cy objektn 0741-+294, 1201+454, 12124467 u 1618+530. Objexar
1212-+467 je npoMeH/bUB ca HeraTUBHUM «v. 3a o0jekTe 07414294, 1201-+454 u 16184530 Bpe -
HOCTH (v To3uTHBHE U Mame o 1. Objekar 0741+294 je npomensbus y R nomeny, 12014454 je
Moryhe mnmpoMen/buB y 06a jgoMena, Kao u 07414294 y V' nomeny. Ob6jexar 16184530 Huje mpo-
MEHJ/bUB U jeJlaH je of HajctabmaHujux objekara. 3a objexTe 08384456, 0950-+326, 15564335
u 1612+378 « je Behe o 1. Objekar 08384456 y R momeny u objekat 1556+335 y oba jsomena
cy crabmaau. Objexkar 0838+456 y V' momeny m objekar 09504326 y oba jomena cy moryhe
npomensbuBu. Moryhe je 7@ je y oBUM ciiyuajeBuUMa, y ONTHIKOM CIIEKTPY IOPEJ; TePMaJIHe
PUCYTHA W CHHXPOTPOHCKA KOMIIOHEHTa (pajano-mjas je jerekroBad Koy 0950+326). ok
KOJI 00jeKkTa, KOoju je mpoMeH/buB, 16124378 y ONTUYKOM CIIEKTPY JIOMUHUPA CUHXPOTPOHCKA
KOMIIOHEHTa (Pa/Io-MJIa3 je JeTeKTOBaH U BEPOBATHO yTUYE Ha BPETHOCTH ().

Intermediate synchrotron peak - ISP. 0O6a o6jekra 12424574 u 1741+597 oBor Tuma cy
BL Lac u npomensbuBu cy y oba jomena. 3a oe o0jekTe « je Behe ox 1, a mame ox1 2. Cpeimba
BpesnocT « 3a ISP obGjekre je 1.53 £ 0.49. CuHXpPOTPOHCKA €MUCHja JOMUHHUPA Yy OHTUYKOM
CIIeKTDY, Kako ce n ouekyje (Gaur et al., 2012b; Gaur, 2014; McCall et al., 2024). 3a objekar
1741+597 nerekroBana je ramakcuja momahua (Nilsson et al., 2003). Ilpuiukom onpehuBamba
cjaja objekTa rajakcujy joMahmHa HUCMO U3JIBOjUIIH.
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High synchrotron peak - HSP Cpeama Bpeanoct o 3a HSP o6jekre je 1.65 £+ 0.71. Csu
objexTu oBor Tuna cy BL Lac. Mojenn cuaXpoTpoHCKe emucuje npeiBuhajy j1a o 0yie Mmame o
1 Urry & Padovani (1995). To je ciayuaj xox ob6jekara 0907+336 u 1034+574, Koju cy mpoMeH-
puBn y 00a momena. O6jektn 13124240, 17224119 u 18114317 cy npomenspuBu y 0ba JTOMeEHA
ca pactioroM 1 < a < 2. O6jektn 02104515, 0651-+428, 18384575 u 22474381 cy npoMeH/bUBI
y R nomeny u moryhe npomensbuBu y V' gomeny ca « Behum oj1 2. 3a oBe 00jeKTe BepOBaTHO
je onTuyukKa eMmcuja KOHTAMUHUPAHA TOPEJ CHHXPOTPOHCKUM W JIDYTUM KOMIIOHEHTaMa, Kao
IIITO Cy T€PMAaJIHU JOMPUHOC aKPEIUOHOT JNCKA, Tajakcuja moMalnH, mim 3HadajHe KOJTUIHHe
HETEPMAJIHE eMHCHje KOje MOTHIY M3 PA3IUIUTUX PErHOHA DPEJATHBUCTHIKMX MJIa30Ba. 3a
Os1a3ape Koju cy y Hallloj OJM3UHU, JIOIPUHOC Tajakcuje jJoMahnHa je BepoBaTHO BaxkaH, Pian
et al. (1994). Kox csux HSP o6jekara kox koju je o Behe ox 1, ocum 3a objekar 1312-+240,
JIeTeKTOBaHa je rajakcuja joMahuu o crpaHe JApyrux ayropa. lamakcuja jomahuH 3a cBe oBe
objekTe HUje n3aBojeHa. Hajpehu crekTpasinm mHekc je oapehen 3a objekar 0210-+515, oo je
o0jekar ca JIeTeKTOBAaHUM DPaJINO-MJIa3eM U TaJakcujoMm jpomahnaa.

4| 4 FSRQ e ISP m  HSP

I
=

ONTUYKN cnekTpasiHu nHAekc (a)
N
—
+
>
_._
+
_._
—a— =
—
—
B
—-—

13 14 15 16
log(v) (Hz)

Crnuka 4.2: Cpefmmpha BPEIHOCT v Y OJHOCY Ha (PPEKBEHIIN]Y MaKCHUMyMa CHHXPOTPOHCKOI' 3paverha 3a
61a3ape y tabesm 4.2.
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Tabesa 4.2: Cpemibe BpegHoCTH v 3a O1a3ape dnja je PpeKBeHIrja MAKCUMYMa CUHXPOTPOHCKOL 3pa-
Jerba [TO3HATA.

FSRQ ISP HSP
07411294 003 £ 0.34 | 12421574 1.18 £ 0.45 | 0210515 2.69 + 0.21
08384456  1.49 & 0.42 | 1741+597 1.87 & 0.41 | 0651+428 2.04 & 0.23

09504326  1.70 4+ 0.45 09074336 0.80 + 0.24
1201+454  0.69 £ 0.57 10344574 0.82 £ 0.20
1212+467 -0.23 £ 0.44 13124240 1.24 £0.34
1556+335  1.67 £ 0.30 17224119 1.40 £ 0.15
1612+378  1.41 £ 0.20 18114317 1.25 £ 0.20
1618+530  0.48 £ 0.26 1838+575 2.53 £ 0.24

2247+381 2.11 £ 0.27
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IloriaaBibe 5

Pezume, 3ak/pydnu 1 mjiaaHoBu 3a o0yayhn
pa

5.1 Pesume

Y 1IpBOM TIOIVIaB/bY je IPUKa3aHa UCTOPHUja acCTPOMETPH]je U IPEIU3HOCT y ojipehuBamy 1moJio-
’Kaja, Koja ce rnoBehasaJia ca yHarpehemem nncrpymenaTta. BpemMenom cy oTKpuBeHa COIICTBEHA
KpeTama 3Be3/1a, 3007 yera cy 3Be3jie IocTajle HEMOoroiHe 3a pedpepeHTHe TauKe HeOeCKOr KOOp-
JIMHATHOT CHCTeMa. 300T Tora cy u3abpaHu 00jeKTH KOjU Cy CjajHH U BEOMa yJIajbeHu (aKTHUBHA
rajiaktndka jesrpa — AI'J) ca 3anemaps/buBuM concrBeHnM Kpertamuma (MamuM o 0.1 mas/y).
OBu objekTu, Behunom kBazapu, nocmarpanu cy VLBI texuukom y pajmo-gomeny. Oko Tpu
JIETIeHIje HAKOH IbUXOBOI OTKpHha, KOOPJIMHATHU CUCTEM KOju je Omo OasupaH Ha IOCMaTpa-
IbIMa 3Be3/1a Y ONTHYKOM JIOMeHY OHO je 3aMemeH CHCTEeMOM Oa3WMpaHUM Ha MOCMaTpamuMa
KBazapa y pajuo-jomeny. Tek srancupameMm (Gaia caresnTa, ONTHYKH KATAJIO3U JOCTUXKY Tad-
HOCT KaTaJora y paJmo-aoMeny. 3a mnosesuBame cucreMa [CRF (6asupaHor Ha mocMaTpambuMa
AT'J y pagmo-gomeny nmomohy VLBI texnuke) u Gaia CRF (6asupanor na nocmarpamuma AT'J
Y ONITUYIKOM JIoMeHy) noTpebHo je m3abparu Al'J Koju ce Mory mocmaTparu uy pajuo u'y Ofl-
trakoMm jomerny. Al'J cy aktuBHEM 00jekTn. 3abesexkeHe cy mpomene y dbaykey Al'J y cBum
JIeJIOBUMa eJIEKTpOMaHTeTHOr crekTpa. Hasase ce y rasmakcuju jgoMahuna, Koja y HEKHM CIIy-
JajeBUMa He MOKe jia Oyje pa3jBojeHa oJi eHTpaHor objekTa, Tj. jesrpa. [Ipomena diykca
MO2Ke JIa JIOBOJIE JI0 IIPOMEHe T0J102Kaja (hOTOIEeHTPa 00jeKTa, a THME U IIPOMEHe KOOPIUHATA
objexra, Bugeru Popovié et al. (2012); Taris et al. (2018). Takobe, merekToBaHa Cy OJCTYy-
Hara PaJIro ol ONTHYKHX T0JI0XKaja objekara, n Taksu objektn npema Makarov et al. (2019) u
Petrov et al. (2019) mucy norojuu 3a noBesuBabe jiBa HeOeCcKa KOOpIuHATHA cucteMa. Hosuja
ncrpakuBama (Lambert & Secrest, 2024; Secrest, 2022), mokasyjy /Ja je ojcTylame Pajno o
OIITUYKOT TI0JI0’Kaja OOPHYTO IPOIOPIIMOHAIHO Ca IIPOMEHOM cjaja objeKkTa, Tj. 00jeKTH KOju
UMajy MUHUMAJIHO OJICTYIIAE PAJIUO O ONITUYKOL TOJI0XKaja (& BeoMa Cy IPOMEH/bUBHU) HJIE-
AJIHU CY KaHIMHJATU 3a ITOBE3UBAIbE JIBa HeOecKa KoopauHaTHa cucTeMa. [aBHu nub Tese je
Jla ce UCIIATA ITPOMEHJBUBOCT Cjaja objekara, KOju Cy NMPEJJIOKEHHN U JIOIATH 3a TTOBE3UBAIHE JIBA
nebecka koopaanaarHa cucrema [CRE u Gaia CRF (Bourda et al., 2011). Taksux objekara je

47 u ceu cy AT'J (19 FSRQ, 15 BL Lac, 8 Sy, 3 QSO u 2 ca ocobunama BL Lac u FSRQ).

Y IpyroM IoriaB/by Cy MPeJCTaB/beHN KOPUIITNeHN HHCTPYMEHTH, HAUH 00pajie CHUMAaKa 1
MeTo/ie Kopuiithere 3a anaaun3y nojartaka. Ilomarnum npukymbenn nakon 2016. rojumne cy mojamm
KaH/aTa MPUKYIJbeHn TejlecKonmMa ActpoHomMcke cranuie Bujojesuria. OBU CHUMIM, KAo
u canmium [, Jampanosuha u @. Tapuca (2013-2016. 1.) cy pejlyKoBaHU Ha UCTH HAYWH U Cjaj
je onpehen pesaruBHOoM poToMeTprjoM Kopuctehu 3Be3jie Koje cy y OJIM3uHN 00jeKTa U CJANYIHE
60je kao u objekat. VMcnuTuBam cMO KaKoO ce ¢jaj Merbha ca BPEMEHOM, 3aTHM 00ja ca BpeMeHOM
U ca MpoMeHOM cjaja objekra. [IpencraBumim cmo jBa craructudka Tecta (AGEOB KpuTepujyMm
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5.2. BAK/bBYYAK

u F-rect) ca kojuma cMmo mporeHum npomMeny cjaja u 60je. 3a objeKkTe KOju Cy IPOMEH/bUBU
aHATM3UPAJIN CMO PA3JIUIUTHM MeTOaMa TPEH/T JIeTeKTOBAHUX ITpoMeHa. Hapounrta naxkma je
nocsehiena anammsu Bpemenckux cepuja. [Ipegcrasmenu cy pasmumauru cobrepu (VSTAR u
PERIODO04), kao u meros Jlom6-Ckaprire.

Y TpehieM noriaB/by Cy IpPeJICTAB/LEHN PE3YITaTu aHaau3e (KPATKOPOUYHUX U JLyTOPOYHHUX
npoMeHa cjaja u 60je), 3a cBaKW OGjeKaT IOjeMHATHO. Y OBOM IOIJIABJbY je Ha3HAYEHO KOju
00jeKTH HUCY UCHUTHBAHU 300T cj1abor cjaja, wind 300r TOra IIITO je rajakcuja joMahuH BeoMa
nomunanTa. [Ipomena cjaja y oba jmomena je jerektoBana Koy 16 oOjekara, y V' momeny ko 4,
ay R nmomeny kom 7 objekara. 3a et objekara cMaTpaMo Jia HUCY ITPOMEH/bUBA Y 00a JIOMEHA,
ox 2013. 1o 2019. romune. Besmmku 6poj objekara u3 Haier y3opka cy Omazapu. Mcnurusaan
CMO JIa JIU Cy y IIpOMeHaMa 0oje pucyTHe ITpoMeHe KapaKTePUCTUIHE 3a OBe 0OjeKTe. Y OBOM
MIOTJIABJbY TPEJICTAB/FEHN Cy PE3YJITaTH aHaJu3e IMpoMeHe 0oje ca BPEMEHOM W ca IIPOMEHOM
cjaja. Kousop unjeke (V — R) nojeaunux objekara pacre, onajia, WK €& Mea MePUOJIUTHO
ca BpeMeHOM OJiHOCHO ca mpomenom maruutyse R. 3a BL Lac objekre je kapakTepuctuydna
BWB mnpowmena, a 3a FSRQ o6jekre RWB npomena. Hasnadene nmpomene ¢cMo m MU JIOOWIIH.
[Tpomeny BWB cmo gerexkroann sBehunom ko BL Lac objekara, a RWB ko FSRQ objexara.
[Ipomena BWB je nerekroBana xox 5 BL Lac objekara, 4 FSRQ u 2 Sy. IIpomena RWB je
nerekToBana koj1 6 FSRQ, 2 BL Lac, Sy u QSO. erekroBaiu cmo BWB mnpomeny ko1 getupu
FSRQ ob6jekata u RWB npomeny kox nBa BL Lac objekra. OBakpe mnpomene cy omnucase y
pagosuma Gu & Ai (2011a) u Negi et al. (2022). Ilpumernan cmo u Ja TpeH] mpomene 60je
MOXKe Jla Ce Mema BpeMeHOM. 3a jenaHn objekar je jgerekroBana BWB mpomena 6oje y jeanom
nocmaTpadkoM repuoiy, a RWB npomena y apyrom nepuojy. Kom Tpu objekTa geTeKToBaHA
je mepuogyHa rpomMeHa 60je 1 TOKOM BpeMeHa W ca IIPOMEHOM cjaja. ¥ Tpehem ToriaBiby Cy
[PEJICTAB/LEHN U PE3YJITATU UCTParKUBarba JIPYTUX ayTopa 3a CBAKM O0jeKaT, a TH Pe3y/ITaTH
Cy IOBE3aHU Ca HAIUM UCTPAKUBALIMA.

Y 4eTBPTOM TIOIJIABJBY j€ TPEJICTAB/beH ONTHYKU CIEKTpasHu uHjeKe (3a jomene V u R),
3a cBe objekTe Koje cMo aHasmsupasu (43). IIpoyuaBamem mpomeHa CIEKTPaHOI WHIEKCA,
MOXKEMO J1a 3aKJbYy IUMO KOju (DUBUUKH IIPOIECH YTHIY Ha IIPOMEHY cjaja objeKTa, Kao 1 J1a JIu je
cjaj KOHTAMUHHUpPaH cjajeM rajiakcuje gjoMahunna. IIpoMene crieKTpaJiHOr WHJIEKCa aHAJIU3UPAIT
CMO Ha WCTH HAYUH Kao M KOJIOp WHJeKca. llpegcraBuim cMo pe3dyiTare aHaju3e IPOMEHE
CHEKTPAJTHOT WHJEKCA TOKOM BpeMeHa U ca nmpoMeHoM cjaja. CreKTpasHu WHJEKC ce Membha ca
BPEMEHOM U CjajeM CJIMIHO Kao u 6oja (omaja, pacre WIN ce Memba MepruoandHo). V3aBojuim
CMO CpE/Ilbe BPEJHOCTU CIEKTPAJTHOr MHJIEKCa 3a 00jeKTe 3a Koje je ojipeheH CIleKTpa/HU THII
U TIOPEJININ UX Ca OYEKUBAHUM BPEITHOCTUMA.

Kaxko 6u Te3a 6uiia mperyieHuja, je/Ian J1e0 pe3y/ITara je MpeJcTaB/beH y gofarnuma o A 1o
.Y nomarky A cy mara cBa BuHA 110Jba O0jeKaTa ca YIIOPUIITHUM U KOHTPOJIHUM 3Be3/[aMa 3a
penatuBHy hoTomMeTprjy. BumHa mosba cy HampaB/beHa Ha 0CHOBY cHEMaKa Tejeckorrom ACB 60
cm. Y nonarky b cy gatu moganu norpebHE 3a pesatuBHy GoToMeTpHjy (KOOpAuHaTE 3Be3/1a
u wuxose Maraury/e). Kpuse cjaja 3a o6jexre Koje cMo anamsupasu (43) cy npejcraB/bere Ha
rpaduimMa, a BPeJIHOCTU KOje UM OJIroBapajy Hajase ce y tabenama y aojarky B. V momarky
[' cy rpaduru na xojuma je mpejcraB/beHa MpoMeHa 00je ca BPEMEHOM U CjajeM, a IIPOMEHA
CHEKTPAJIHOT WHJEKCa y nofaaTky Jl.

5.2 3akJpydak

Y Te3u cy NpeJiCTaB/bEHN PE3YJITAaTU U aHAIn3a (DOTOMETPHJCKUX ITOCMATpamba y PUITPUMA
V u R, 3a nepuoj ox 14. anpmia 2013. roguae 10 1. cenrem6pa 2019. rongune. Ilocmarpama cy
obaBJbeHa IOMONY 8 TejlecKola, Koju ce Hajase v 4 eBporicke 3emsbe. CBM mocMaTpaHu 00jeKTH
cy ma quctu Bourda et al. (2011) kao moTeHNIuja HN KaHINJATHA 3a NOBe3WBame JBa HebHe-
cka KoopguHaTtHa cucreMa [CRF n Gaia CRF. Ilpenu3HocT ONTUYKOT KOOPJAWHATHOT CHCTEMa
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5.2. BAK/bBYYAK

(Gaia CRF) moctuke Iperu3HOCT KOOPMHATHOD CHCTEMA KOju je 6a3upaH Ha MOCMATPAbIMA
y pagwo-nomeny (ICRF'). O6jekTn Koju Cy MpeJIoyKeHn 3a Be3y n3Melly oBa j1Ba KOOD/IMHATHA,
cucrema cy Al'J, auja cy comcrBena Kperama 3aHemMapsbuBa. MehyTum, mpomene diykca Al'J
Cy JIeTeKTOBaHe Ha CBUM TaJacHUM JyzKuHama. OBakBe IIpOMEHe MOTY Ja YTHIY Ha MTOJIOXKA]
dororenTpa objekTa, a TUME U Ha HPEIU3HOCT acTpoMeTpuje. 300r Tora je ypaheHa jiera/bHa
aHaJjm3a IIpoMeHe cjaja, 00je U CIIEKTPAJIHOT UHJIEKCA ITPEJJIOKEHNX 0bjeKaTa.

Amnanusa je obaBbeHa 3a 43 objekrTa, a HHje 3a objekTe Koju mmajy ciaabd cjaj 1020+292,
20524-239, 2128+333 u objexar 0652-+426 ca qomMmuHaHTHOM rajakcujoM gomahuna. Hajcradmi-
Huju cy objexru 1228+077 (QSO), 14294249 (Sy), 15564335, 16184530 u 1759+756 (FSRQ),
IbIXOB Cjaj ce BeoMa MaJjio Memao TOKOM IecT rojuHa y oba jgomena (oko 0.3 mag). O6jexru
12284077 m 17594756 cy u y Gaia DR3 o3navdenu kao nenpomen/buBu. Toxkom 6 rogma
npahema mpomene cjaja, cjaj Behune objekara ce Memao Ha UCTH HadnH y oba jomena. IlerHa-
ect Onasapa n jemgra CajdeproBa rajgakcuja cy IpOMeHBUBH y oba momena, To cy: BL Lac
- 09074336, 0952+338, 1034-+574, 12424574, 13124240, 1607+604, 1722+119, 17414597,
1811+317; FSRQ - 0049+003, 1212+467, 1603+699, 1612+378, 1730+604; BL Lac/FSRQ
1535+231; Sy 1345+735. O6jexkru 2111+801 (Sy) m 2322+396 (BL Lac) cy nmpomenbusu 1o
craTucTuIi caMo y R momeHy, Maja y oba JoMeHa mMmajy mpomeHe y cjajy Behe om 1 mag
(y V nmomeny mmamo masm 6poj momaraka). Ceu o6jeKTH KOju mMajy HpOMeHy y cjajy Behy
on 1 mag (y oba momena) cy BL Lac o6jektu: 10344574, 13124240, 17224119, 17414597 u
1811+317. Op oBux objekara Hajsely npomeny cjaja umajy objekrn 17224119 (HSP, oko 2
mag) u 1741+597 (ISP, oko 1.7 mag).

Y cjajy objekara KOju Cy IPOMEH/bUBHU JIETEKTOBaHA je TIEPUOINTHa IIPOMEHa Cjaja, OCUM 3a
objekar 1811+4317. Cjaj oor objekTa ce moBehao BpemeHoM y oba gomena. Cjaj mojeanaux obje-
Kara MMa mepuojndrae npomene u mosehasa ce ca Bpemenom (02104515, 13454735, 17414597
u 2111+801), uau onasa ca Bpemenom (07414294, 0907+336 1607-+604 u 1722+119). Kparko-
poune npomene cjaja (STV) cy nerekrosane kox HSP BL Lac o6jekara 1034+574 u 17224119
y noganuma gooujeaum TJO Teseckomnom, dnja cy mocMaTpamba y30pKOBaHa Ha MALUM BPEMEH-
ckuM pazmanuma. [lepmos mpomene cjaja objekra 10344574 je oko yeTupm Mecera, a o0jeKTa
1722+119 oko jBa Mecena (y oba momena). lyropoune npometre cjaja (LTV), ca mepuogom mpo-
MeHe BehuM 071 JiBe rojuHe, jJieTeKToBaHe cy y cjajy objekara: 0854-+334, 1145+321, 15184162
n 18184551 y V momeny. ¥ R momeny, to cy objektm: 0109+200, 0210+515, 06514428,
07414294, 2247-+381 u 2322+396. VY oba momena, to cy objektm: 00494003, 0907-+336,
0952+338, 1212+467, 1242+574, 1312+240, 1345+735, 1535+231, 1603+699, 1607+604,
16124378, 17224119, 17304604, 17414597 n 2111+801.

Ucnurusamu cmo u mpomeny 60je, Tj. Kosop unzgekca (V — R), ca BpeMeHOM 1 ca TIPOMEHOM
marautyie R. Boja aBa objekra ce Huje merbasa TokoMm Bpemena: 0446-+294 (BL Lac/FSRQ) u
15184162 (QSO). YKOJMKO CHHXPOTPOHCKO 3paverhe JOMUHUPA HaJl TepMaJHuM JerekToBahe
ce BWB npomena kapakrepucruyna 3a BL Lac objekre. Taksa rnmpomena je youena BehnHOM KOJT
BL Lac o6jekara, asu u FSRQ o6jekara. [Ipomena BWB je nerekrosana ko 9 6sazapa (5 BL
Lac u 4 FSRQ) u 2 Cajdeprose ramakcuje. To cy: 16074604, 1722+119, 1741+697, 1811+317
u 22744381 (BL Lac o6jexktn), 00494003, 17414294, 09504326 u 1612+378 (FSRQ), 1818+551
u 21114801 (Sy). Kapakrepuctuka SED FSRQ je ,Besmka miaBa u3bounna” y UV gomewny.
[Tosehame TepmasHe emucuje BepoBaTHO HoTHYe OJ akpermonor gucka m BLR. 36or Tora,
KaKO M3BOp ITIOCTaje CjajHuju M HeTepMaJjHa eMUCHja ce moBehaBa, TO pe3y/Tupa TPEHI0BUMA
RWB, koju cy kapakrepuctuann 3a FSRQ. IIpomena RWB je nmerekroBana y mpomenu 0oje
8 Gsazapa (6 FSRQ u 2 BL Lac o6jekra), jeane CajdeproBe rajakcuje W jeJHOT KBasapa.
To cy: 0838+235, 08384456, 0854+334, 1145+321, 1618+530 u 1759-+756 (FSRQ o6jexrn),
09074336 u 0952+338 (BL Lac), 1345+735 (Sy) u 12284077 (QSO). Ha ocHoBy mobujermnx
pesyarara MoxkeMo pehm jia cy jgeTeKToBaHM OdYeKHMBaHU TpeHioBU IpoMmeHe 6oje BWB 3a BL
Lac o6jekre u RWB 3a FSRQ. VY jenmnom cayuajy (1722+119), nerekroBana je BWB mpomena
Y jeJITHOM BPEMEHCKOM Iepuojy (Koja ce MPUIPHUCYje CUHXPOTPOHCKOM 3padery), a y JApyroM
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RWB npomena (TepMasiHoj eMUCHjH U3 aKPEIUOHOT JIUCKA).

Y HeKNM ciaydajeBuma 60ja ce Memasia IeproIHo: ca BpemenoM (1612+-378), ca mpomeHoM
cjaja (1201+454), nnum u ca BpemeroM u ca mpomenoM cjaja (16034699, 1838575 u 2247+381).
Jla 6ucmo oBe TIpoMeHe aHaIu3upaJsn noTpedan HaMm je Behu O6poj mocmaTparmba.

lanakcuja gomahun je merekrosana 3a 7 BL Lac o0jekara u jenny CajdepToBy rajakcujy.
Ha onpehuBame nosoxkaja dpororernrpa AI'J moxke j1a yrude cjaj ranakcuje pomahuna. Objekar
0652+426 je mpumep Al'J ca mommHaHTHOM rayiakcujoM jgoMahuHa. 3a oBaj o0jeKkat, ope i
CMO cjaj ca rajakcujoM joMaliiHa U A heHe KapaKTepUCTuKe (JyKUHY BeJIUKe U MaJjie T0-
ayoce u nosunuonu yrao). 3a 5 HSP o6jekara (02104515, 0651-+428, 17224119, 1811+317
u 2247+4381) u ISP (1741+597) yruiaj rajakcuje gomahuna je npuMeTan y CIEKTPAJIHOM UH-
nekcy. Cnekrpasaau unjekc objekara 17224119, 18114317 u 1741+597 je Behm ox 1, a Ko
0210+515, 0651+428 u 22474381 Behu or 2.

[lojemnan objekTn mmajy oxpeheny mopdomorujy y pamgmo-gomeny. (OOjeKTH ca JIeTeK-
TOBAHOM jeJTHOM WJIM BHUIle KOMMIOHEHTH pajmo-miaza cy: 0109+200, 0651+428, 08384235,
09504326, 1034-+574, 16124378, 1722+119, 1741-+597, 17534338 u 2247+381. ObjexTu ca
JleTeKToBaHUM paJjmo-oBasinma cy: 00494003, 1145+321, 12124467 u 1607+604. Ob6jexkTu u ca
mitazeM u opasimma cy: 02104515, 08384456 u 1603+699.

3a moBe3WBame J[Ba KOOPJAWHATHA CUCTEMa IOPEI KOMILJIEKCHUX CTPYKTYpa KOje OTerKa-
Bajy mpenusHo ojnpehuBame doToreHTpa objekTa (THMe U MosoxKaja 06jeKTa), HUCY MOTOTHU
HU ODjeKTH ca OJICTyHambuMa PaJIMo OJI OIITUYKOL IojioxKaja. JlerekToBaHo je ojcTymnarme o1
BHIIIE JIECETHHA JI0 HEKOJIMKO CTOTHHA mas pajuo OJ ONTHIKUX IoJioKaja objekara: 02104515
u 0652+426 (BL Lac o6jekrn), 1759-+756 (FSRQ), 1753+338 u 2316+238 (Sy), Bumeru pa
Andrei et al. (2009). O6jexar 17594756 je HajcTabHIHM}U ca aMIIATYJOM IIPOMEHE cjaja o
0.2 mag un cranmapaaom jesujanujoM o oko 0.04 mag. Ammnryma mpomene cjaja objekara
1753+338 u 23164238 je oko 0.3 mag. Objekar 17534338 je moryhe npomen/bus y R jgomeny,
aJll MOCTOjU MaJyin Opoj mocMaTpama y V' jioMeHy ja OMCMO MOTIJIM Jia M3BEJIEMO OJIrOBapa-
jyhe 3akspyuke. ObOjekar 2316+238 je moryhe nmpomensbuB y oba jgomena. Objekar 0210+515
je npomenbuB y R u moryhe mpomensbu y V' jioMeHy, ca aMILUIMTYJIOM ITPDOMEHE Cjaja OKO
0.4 mag. VY paxy Makarov et al. (2019) npesncraBbern cy HajKBaJUTETHHjH OOjeKTH (KOju
ce nanaze y ICRF3) 3a nosesusame cucrema ICRF u Gaia CRF. Mely oBum objekTuma Ha-
Jnaze ce u objekTn u3 Harrer yzopka: 00494003, 0838-+235, 0838+456, 08504284, 1556335,
1603699, 1612-+378, 1730-+604, 1759-+756, 20524239 (FSRQ o6jexktn), 09524338, 12424574,
1312+240, 1722+119, 2322+396 (BL Lac), 0109+200, 18184551, 23164238 (Sy), 10324354,
1518+162 (QSO) u 04464074 (BL Lac/FSRQ). Ocam on oBux objekara Cy HPOMEH/BUBU Y
oba momena: 0049-+003, 0952+338, 1242+574, 1312-+240, 1603+699, 1612+378, 1722+119 u
1730-+604. J/Ia objekTa cy cTabuyiHa TOKOM IIECT NojiHa rmocMaTparba: 1556+335 u 1759+4-756.
O6jekar 20524239 je ciador cjaja, ca MarHuTyJIOM y ONTHIKOM JloMeny BehoMm ox 20 mag, 360r
TOra CMO MMaJid MaJju Opoj mojaTaka 3a aHaJIM3y IpoMmeHe cjaja u 6oje. Ocramum o0OjeKTH Cy
mMoryhe mpoMeH/buBHI y jedHOM, min y oba jgomena. O0jekTn m3 HaIer y30pKa KOju ce HaJjaze
y katajory ICRF3, a aucy n3abpaHu 3a HajKBAJIUTETHH]e 00jeKTe 3a IMOBE3UBambe JiBa HeOecKa
koopimHaTHa cuctema cy: 02104515, 06524426, 0950+326, 10204292, 1429-+249, 15354231,
16074604, 16184530, 17414597, 17534338, 18384575, 2111+801 n 2128+333.

Ha ciunum 5.1, Ha jieBoMm rpaduky je npukaszaHa 3aBUCHOCT OJCTYIAaa PaIU0 OJ OHTUIKOT
nosoxkaja u VAP. Osu nomamu cy npukasaxn 3a objekre u3 smcre Makarov et al. (2019),
quju cmo VAP onpemmn (ykymao 20 objekara). 3eieHuM cumbosnmMa ¢y osHadern VAP y V
nomeny (VAP V), upsennm VAP y R nomeny (VAP _R), 70K cy ojcTynama paauno—onTHaKor
HoJIoKaja 10 pekTacien3uju( X cosd) osnadena kpajparuma (RA off), a jgexkimnanuju pom-
6uma (Dec_off). Tpm FSRQ ob6jekra (08384235, 1603+699 u 1612+378) koja ce Hamaze y
muctu Makarov et al. (2019) umajy ojcryname pajno oj onTUIKor moJjoxkaja sehe o 1 mas.
OBu 00jeKkTn NMajy JIeTeKTOBAH PaJIMo-MJIa3 U pacTojambe jearpo-mias Behe o 10 mas. Ocranm
06jeKTH UMajy OJICTYIae PaIHo—ONTHIKOD MoJioxKaja (10 PEeKTACIEH3UH UM JIeKIMHAI]! )
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Marbe o1 0.5 mas. O oBux objekara nsnpajamo u objekar 0109+200, To je CajdbeproBa rajgax-
chja ca JeTEeKTOBAHNM PaJIno-Mia3eM 1 ragakcujoM pomahuaa. Cmarpamo Ja oBaj objerar (Kao
u objektu 08384235, 16034699 u 1612+378) Huje norojan 3a MoBe3nUBarbe JBa KOODIMHATHA
cucreMa. Hucmo oTKpuim 3aBUCHOCT f1a ce ca moehameM MpoMeHe cjaja TOMEHYTO OJICTYIAhe
cmamyje. He moxkemo ja morspaumo Tepheme Lambert & Secrest (2024); Secrest (2022) na
00jeKTH ca MarmbUM OJICTyIAbEeM PaJIHo OJ OITUYKOT MoJIoXKaja nMajy Behe mpomene cjaja.

Ha necrom rpaduky civke 5.1, npejcraBibeHa je 3aBHCHOCT Kosiop uHjekca (V —R) u VAP,
3a 43 objexkara u3 smcre Bourda et al. (2011). Besennm pombuMa je IpeICTaB/bEHA 3aBUCHOCT
60je u VAP y V nomeny, a mpseanm Kajparuma VAP y R momeny. Y pajgosuma Lambert
& Secrest (2024); Secrest (2022) TBpe na cy npoMeH/bUBH 00jeKTH , 1ipBernju’. OBO MOKEMO
Jla, TBPAMMO caMo 3a objekre umju je VAP Behn ox 60 (ykymuo 11). 3a oBe objekre, oipe-
JIJIA CMO MEeTOJIOM HajMarmbux KBaJjpara KoeduinjenTe JuHeapHe 3aBUCHOCTH KOJIOP UHJIEKCa 1
VAP. O6jekTn Koju Cy HajBuIlle IPOMEH/bIBH y HarieM y30pky (ca VAP sehu ox 100) mmajy
zabesiexkeny BWB npomeny 6oje (nin BWB Tpempn).

VAP > 60

= VAP > 60
Y = (0.0017 # 0.0001) X + 0.170 * 0.019
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Cimka 5.1: 3aBuCHOCT OJCTylIama PaJuo—ONTHYKOr mojoxaja u VAP (/1eBo) u 3aBUCHOCT KOJIOD

ungekca (V — R) n VAP (necro).

Behuna o6jekara ca V AP ehinm o1 60 mmMajy jgerekToBany MOPdOIIONIKY CTPYKTYDPY (pasmo-
MJIa3 U PaJINo-0BaJIe), & HEKU ¥ FaJIakch]jy joMalinHa y ONTHYIKOM JIOMEHY. Y THIIA] OBUX KOMIIO-
HEHTH je MPUMeTaH y ONTUYIKOM CIHEKTPATHOM UHJEKCY, KA0 U y MPOMEHHU KOJIOp HHJEKca. 300r
cBera HaBeJIEHOT, OBM O0jeKTH HUCY IOTOJIHU 3a MOBE3WBAIbE J[Ba MOMEHYTa KOODIWHATHA CHU-
crema. U3 ymcre Makarov et al. (2019) emo uzabpasm o6jekre 00494003, 04464074, 0838456,
0850-+284, 09524338, 1032+354, 1518-+162, 15564335, 1730+604, 1759+756, 18184551 n
2316+238 (ca mamum VAP oz 60, 6e3 gerekroBare MOPQOJIONIKE CTPYKTYPE Y PAIHO-TOMEHY
u rajakcuje joMalHa y ONTUIKOM JIOMEHY ) Kao [MOTO/HE 3a OBE3UBambe JBa HebecKa KOOJpH-
HATHA CUCTEMA.

ObjexkTn m3 Harmrer y3opka, Koju ce e Hajaze y ICRF3, ca VAP mamum ox 60 u 6e3
JieTeKTOBaHe MOP(OJIONIKe CTPYKType y pajuo-gomeny cy: 07414294, 0854+334, 12284077,
13454735, 1810+522. Kox Behune oBux objekara je merekroana RWB npomena 60je. Objekar
13454735 je 610 pOMEH/bUB CBE BpeMe MocMarpama, JoK je 1228-+077 6uo crabuian (y oba
nomena). Ocrann objektn cy 6uim Morylhie npomersbusu. V3padyHaan ¢Mo OJCTyHama Pajno
0JT OIITUYKOr ToJIoKaja 3a objexkre: 07414294, 08544334, 1228-+077, 1345+735, 1810+522.
Koopaunare objekara y pajno-goMeHy cMo npeysenn u3 Katajora Radio Fundamental Catalog
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(Petrov & Kovalev, 2024), a y onruukom jomeny u3 karajgora Gaia DR3. Opjcrynama 1o
peKTacIeH3uju 1 JeKJInHannju cy Mama of 0.5 mas. OBux mer objekaTa, Kao u 12 objekaTa u3
mucre Makarov et al. (2019) (00494003, 0446-+074, 0838456, 0850-+284, 0952338, 1032354,
1518+162, 1556-+335, 17304604, 1759+756, 1818551 u 2316+238), cmaTpamMo 3a MOrojHe 3a
[IOBe3UBatbe JIBa HeOecKa KOOpPIMHATHA CUCTEMA.

Y3pok Hecarama ca pesyararnMa pajgosa Lambert & Secrest (2024); Secrest (2022) moxke
6uTn 3601 3HAUAJHO Marer O6poja objekara (oko 10 myTa) y 0BOj T€3H HEro y TOMEHYTHM Pajio-
BuMa. He MoxkeMo j1a TBPUMO J1a je OJICTyIame y MOJI0KajuMa KapaKTePUCTUYIHO 3a ojpehen
tunt AI'J, kao u mpomensbuBOCT cjaja 3a 61azape (Tpu crabuana objekra cy FSRQ).

5.3 IlnanoBu 3a O0yayhu pan

[Tomarmu 3a mepuoa Hakon 2019. rogmue Hucy obpahenm y oBoj Tesm. OBu mojamnu 9uHe
cunmim Jobujenn Teseckonnva ACB (opuruHa HM mojany KaHIuIaTa), TeJeCKOuMa, KOju ce
Hasiaze y Byrapckoj, kao u tesieckoriom Swope, oricepsaropuje Las Campanas, y Yuney. [Lra-
HEPAMO J[a IIPOIIUPUMO aHAJIN3Y HA OBE MOJIATKE U MOJaTKe KOjU Cy JIOCTYIHU (KpHBE Cjaja Koje
cy nocrynre y Gaia DR3, nomarke ZTF rteneckona u ciauune). Jla 6u ce pasymena ¢dpusmnka
OBUX O0OjekaTa, HOTPEOHO je 00ABUTH IIITO je Bullle Moryhe mocMarpama UCTOBPEMEHO Y Pa3Jin-
YUTHM JIOMEHUMa TOKOM JIyzKeT BpeMeHCKOr mepmojia. Ha ocHOBy TakBuX mojaraka Moryhe
je MCIHUTAaTH MMOBE3aHOCT IIPOMEHE Y Pa3IMIUTUM JIOMEHUMA U OJIPEUTH BPEMEHCKO KAIIbeHhe
u3Mmelhy tux npomena. Te undopmaliuje cy KOpUCHe 3a pa3yMeBaibe eMUCHOHUX MEXaHU3aMa y
oBuM obOjektuma. Ca Buire mnojgaraka moryhe je 60/be uciuTaT IPOMEHE HA PA3JIUIUTHM Bpe-
MeHCKuUM ckasiama. [Lranupamo jga ms3sprmumo anaaunsy SED u ymopegmvo SED pasmmanTux
objekaTa, Kako O MPOYYMJIM MeXaHu3Me 3paderba. lajakcuja joMahuH je JeTeKToBaHa KOJT
Heknx objekara. [lmanupamo ja mcrnmramMo MopdoJIOrnjy TUX objekara, MOceOHO 0OjeKTa KOJT
Kojer je cjaj rajakcuje joMahuHa JOMUHAHTAH.

doroMeTpujcKu TOAIN, KOju cy objaB/beHn 3a 12 objekara, mpociehenn cy kosern 3. Maji-
kuny 3a OCARS! xarasor oncepsaropuje y Ilyakosy, y Pycuju. OBaj KaTasor capsKu ONTHIKe
KapaKTepUCTUKe pajno-m3Bopa. llmarmpaMo m ma octase momaTKe MOJETINMO Ca HhHUMa, KaKo
6u oBUM ToAIM OUJIN JIOCTYIIHA 38 HAPEIHA NCTPaKUBAIbA.

[Lranupamo @ HACTABUMO Ca MOCMaTpambUMa OBHX U OCTAIUX ObjeKaTa KOjU Cy BaKHU 3a
noBe3uBame Hebeckux Kooopaunatuux cucrema [CRF u Gaia CRF. Ca upahemem mnpomene
cjaja oBHX o0jeKaTa MOXKEMO Ja 3aKJ/byYMMO BHUINE O IHUXOBO] IPUPOJM U U3abepeMo 00jeKTe
KOJU Cy HajIIOTOJIHU]U 3a IIOBe3WBame HaBeJeHa /IBa KOOPJIMHAHTHA CHCTEMA.

LOCARS je ckpahenmuma o Optical Characteristics of Astrometric Radio Sources.
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Jlonpatak b

Ilonamu 3a pesaTuBHy (poTOoOMeTpU]y

Tabena B.1: Koopmunare, V' u R Marauutyjie ca CTaHIAPIHUM I'pelikaMa 0bjeKaTa U BUXOBUX YIIOPH-
ITHUX U KOHTPOJHUX 3Be3/1a; nmepuos Jym 2013. — Asryct 2019.

IERS nasuB objexra
Bp. 3Be3e @.72000.0(°) d72000.0(°) Vo £ oy, (mag) Re £ or. (mag) Vo £ oy, (mag) Ny, Ro £ ogr,(mag) Ng,

0049-+003
2(A) 12.97558  0.60950 16.721 + 0.039 15.830 + 0.068 16.715 + 0.026 30 15.835 £ 0.013 40
3(B) 12.99098  0.63657 16.303 + 0.036 15.680 + 0.042 16.307 + 0.018 30 15.673 £ 0.010 40
4 13.02369  0.56957 17.253 + 0.030 16.859 + 0.033 17.265 + 0.075 26 16.876 = 0.049 36
3 12.96617  0.54902 16.367 £ 0.038 15.547 £+ 0.053 16.333 £ 0.044 20 15.509 £+ 0.034 27
6 12.99846  0.53368 16.821 £ 0.039 15.914 + 0.067 16.796 £ 0.043 15 15.902 £ 0.022 24
7 12.99423  0.62415 16.988 £ 0.026 16.655 + 0.027 16.973 £ 0.060 26 16.637 £ 0.035 36
8 13.05000 0.61540 17.392 + 0.034 16.804 + 0.040 17.402 £ 0.063 26 16.795 £ 0.049 35
0109+200
2(A) 18.06300 20.36326 15.925 + 0.030 15.538 + 0.031 15.924 £ 0.030 36 15.547 £+ 0.034 47
4(B) 1799071 20.32738 15.776 £ 0.063 15.398 & 0.034 15.774 £ 0.019 36 15.393 = 0.020 47
3 18.11265 20.33508 15.855 &+ 0.068 15.098 &+ 0.050 15.867 = 0.089 15 15.094 £ 0.039 22
5 17.98539 20.33991 15.825 £ 0.064 15.395 £ 0.035 15.793 £ 0.021 35 15.390 £ 0.026 47
0210+515
4(A) 33.58278 51.78114 16.212 £ 0.012 15.592 £ 0.016 16.203 £ 0.024 30 15.583 £ 0.018 39
5(B) 33.59552  51.74371 15.939 £ 0.013 15.549 £ 0.017 15.946 = 0.019 30 15.558 £ 0.017 40
2 33.61126  51.76579 15.086 £ 0.012 14.645 £ 0.015 15.086 + 0.014 30 14.649 £ 0.010 35
3R 33.64266 51.77665 14.284 £+ 0.012 13.892 + 0.015 14.259 £ 0.024 30 13.844 £ 0.029 35
6 33.52490 51.76220 15.100 £ 0.014 14.652 £ 0.017 15.090 = 0.027 30 14.632 £ 0.023 35
7 33.53133 51.75447 15.160 £ 0.013 14.577 £ 0.016 15.161 £ 0.028 30 14.578 £ 0.023 35
8 33.51794 51.73861 15.695 £ 0.012 15.177 £ 0.015 15.705 £ 0.035 30 15.169 £ 0.029 40
9 33.57091 51.77398 15.580 £ 0.012 15.237 £ 0.015 15.558 £ 0.018 30 15.197 £ 0.012 39
0446+074
2(A) 72.30388  7.48354 15.098 £ 0.013 14.749 + 0.016 15.101 £ 0.015 28 14.709 + 0.055 36
5(B) 72.36502  7.50207 15.069 £ 0.012 14.537 £ 0.016 15.068 = 0.010 22 14.528 £ 0.045 29
3 72.33464  7.51736 14.974 £ 0.012 14.605 £ 0.015 14.980 £ 0.031 28 14.560 £ 0.040 36
6 72.37068  7.47056 14.187 £ 0.013 13.824 £ 0.016 14.165 = 0.024 22 13.786 £ 0.063 26
7 72.37431  7.47456 15.989 £ 0.012 15.595 £ 0.016 15.989 £+ 0.022 22 15.569 £ 0.063 29
0651+428
2(A) 103.71439 42.79217 15.603 £+ 0.012 15.203 £+ 0.016 15.599 £+ 0.012 27 15.199 £ 0.009 32
3(B) 103.70667 42.80087 15.863 £+ 0.012 15.529 £+ 0.016 15.870 &£ 0.015 28 15.535 £ 0.013 33
4 103.66321 42.78218 14.765 + 0.013 14.398 £ 0.016 14.759 £+ 0.024 28 14.395 £ 0.026 32
5 103.61475 42.80687 14.653 £+ 0.013 14.240 &+ 0.016 14.644 4+ 0.044 27 14.222 £ 0.039 32
6 103.70545 42.79055 16.584 £+ 0.013 16.254 £+ 0.017 16.609 £ 0.043 23 16.251 £ 0.020 29

HacraBak na cimemehoj crpann ‘
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Tabena B.1 — macraBak Tabese ca TpeTXomgHe CTPAHEe
IERS HasuB objexTa
Bp. 3Be371€e @72000.0(°) d72000.0(°) Vo £ oy, (mag) Re £ ogr. (mag) Vo £ oy, (mag) Ny, Ro £ og,(mag) Ng,
0651+428 - macTtaBak

7 103.70326 42.83137 16.161 4+ 0.013 15.364 £+ 0.016 16.190 4+ 0.057 23 15.384 £ 0.026 29
8 103.65245 42.80155 17.943 4+ 0.013 17.323 £+ 0.018 17.976 4+ 0.098 23 17.354 £ 0.057 28
06524426
Viopuiiiae 3Be37e
4 104.02483 42.64772 14.792 4+ 0.012 14.420 £ 0.016 14.789 £ 0.001 2 14.415 + 0.001 2
5 104.00797 42.64571 14.726 4+ 0.012 14.331 £ 0.016 14.729 £ 0.001 2 14.336 + 0.001 2
6 104.07562 42.61131 15.439 4+ 0.012 14.979 £+ 0.015 15.439 £+ 0.002 2 14.980 + 0.002 2
KonTponne 3Be311e
2 104.08790 42.61467 13.997 + 0.013 13.604 £ 0.017 14.043 4+ 0.001 caTypucaHa
3 104.07192 42.59787 15.463 + 0.013 14.557 4+ 0.016 15.412 + 0.002 14.497 + 0.002
7 104.03501 42.62732 16.407 4+ 0.013 15.973 4+ 0.016 16.416 + 0.003 15.945 + 0.003
07414294
2(A) 116.20180 29.32604 16.023 £+ 0.029 15.630 £+ 0.035 16.023 £ 0.025 30 15.638 £ 0.020 32
14(B) 116.19564 29.35728 16.357 4+ 0.029 15.957 4+ 0.036 16.355 + 0.034 25 15.944 £ 0.017 27
3 116.17738 29.32738 15.911 4+ 0.028 15.609 £+ 0.032 15.904 + 0.030 30 15.593 £ 0.039 32
5 116.23831 29.31126 15.487 4+ 0.030 15.024 £+ 0.037 15.496 £+ 0.027 30 15.026 £ 0.031 32
6 116.23970 29.29248 15.923 4+ 0.029 15.537 £ 0.034 15.908 £ 0.036 30 15.498 + 0.038 32
10 116.22802 29.36152 16.187 4+ 0.028 15.771 4+ 0.031 16.200 + 0.031 25 15.764 £ 0.034 27
0838+235
2(A) 130.46397 23.32309 17.482 4+ 0.032 17.071 4+ 0.032 17.479 4+ 0.053 16 17.070 £ 0.038 25
5(B) 130.47742 23.35414 16.940 4+ 0.034 16.424 + 0.036 16.950 + 0.039 20 16.428 + 0.034 29
4 130.47777 23.37912 16.989 4+ 0.036 16.376 + 0.042 16.970 + 0.076 16 16.360 £ 0.050 25
6 130.49201 23.35447 15.733 4+ 0.032 15.312 4+ 0.030 15.718 + 0.035 20 15.309 £+ 0.033 29
7 130.51519 23.35903 15.418 4+ 0.032 15.012 4+ 0.031 15.392 4+ 0.036 20 14.986 + 0.050 29
8 130.53116 23.36023 15.559 4+ 0.033 15.088 £ 0.032 15.531 £ 0.038 20 15.064 = 0.060 29
9 130.50466 23.30704 16.887 4+ 0.032 16.478 4+ 0.034 16.877 £ 0.099 16 16.473 £ 0.069 25
0838+456
2(A) 130.53822 45.42107 16.261 4+ 0.032 15.648 £+ 0.040 16.267 + 0.012 40 15.651 + 0.013 43
3(B) 130.51882 45.41545 17.276 £+ 0.028 16.868 4+ 0.032 17.262 4+ 0.030 40 16.863 £+ 0.030 43
4 130.55383 45.39251 17.249 4+ 0.026 16.936 4+ 0.028 17.212 4+ 0.044 40 16.899 + 0.034 43
5 130.62592 45.42173 16.825 4+ 0.025 16.433 £ 0.030 16.810 £ 0.041 40 16.419 + 0.049 43
6 130.63798 45.41360 15.728 4+ 0.031 15.104 £+ 0.040 15.736 + 0.037 35 15.100 £ 0.043 38
8 130.55208 45.46676 16.977 4+ 0.024 16.700 £+ 0.028 16.974 + 0.055 35 16.696 £ 0.040 38
9 130.56025 45.49363 15.934 4+ 0.024 15.650 4+ 0.028 15.913 + 0.038 26 15.635 £ 0.015 29
0850+284
2(A) 133.32167 28.23458 16.425 4+ 0.038 15.940 £ 0.034 16.440 £ 0.027 13 15.946 + 0.032 27
10(B) 133.35431 28.24966 15.282 4+ 0.039 14.750 £+ 0.034 15.277 +£ 0.019 13 14.750 £ 0.015 27
3 133.27653 28.26639 15.572 4+ 0.039 14.988 £+ 0.040 15.569 + 0.072 13 14.960 £ 0.037 27
9 133.36548 28.24635 15.472 4+ 0.037 15.060 £+ 0.031 15.456 + 0.027 13 15.052 £ 0.024 27
0854+334
3(A) 134.33366 33.20623 16.121 4+ 0.026 15.746 4+ 0.034 16.120 + 0.010 35 15.744 + 0.011 36
4(B) 134.29650 33.20065 17.001 £ 0.027 16.563 £+ 0.037 17.005 £ 0.023 35 16.570 £ 0.027 36
2 134.32932 33.22260 13.530 4+ 0.021 13.212 £ 0.024 13.535 £ 0.021 31 13.220 + 0.014 31
5 134.35566 33.17011 16.968 4+ 0.027 16.498 £+ 0.038 16.945 4+ 0.061 35 16.471 £ 0.050 36
6 134.43001 33.19578 17.176 4+ 0.027 16.739 4+ 0.036 17.169 4+ 0.047 28 16.730 £ 0.024 27
9 134.43821 33.25418 16.822 4+ 0.027 16.369 4+ 0.033 16.852 4+ 0.037 27 16.389 £ 0.020 25
10 134.43183 33.28050 15.183 4+ 0.025 14.812 4+ 0.030 15.189 4+ 0.067 28 14.800 £ 0.020 27
11 134.37791 33.27975 16.631 4+ 0.025 16.285 4+ 0.033 16.650 + 0.044 28 16.278 £+ 0.020 28
12 134.37012 33.27947 15.298 4+ 0.025 14.962 4+ 0.032 15.316 4+ 0.040 28 14.954 + 0.020 28
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Tabena B.1 — macraBak Tabese ca TpeTXomgHe CTPAHEe
IERS HasuB objexTa
Bp. 3Be371€e @72000.0(°) d72000.0(°) Vo £ oy, (mag) Re £ ogr. (mag) Vo £ oy, (mag) Ny, Ro £ og,(mag) Ng,

0907+336

2(A) 137.68218 33.49568 16.947 £+ 0.027 16.493 £ 0.032 16.981 £ 0.043 39 16.535 + 0.031 42
3(B) 137.65315 33.55212 15.152 £+ 0.025 14.765 £ 0.029 15.143 £ 0.010 36 14.754 £+ 0.009 39
4 137.57933 33.52884 16.754 £+ 0.023 16.402 £ 0.029 16.727 £ 0.048 37 16.392 + 0.045 38
6" 137.62254 33.39133 15.595 4+ 0.036 14.787 £ 0.053 15.664 £ 0.019 13 14.817 + 0.011 13
v 137.67337 33.39007 16.600 £+ 0.031 15.964 £+ 0.042 16.676 + 0.028 12 15.998 £ 0.014 12
8 137.69512 33.40002 15.840 4+ 0.024 15.596 £ 0.025 15.842 4+ 0.041 13 15.581 £ 0.027 13
9 137.74861 33.41535 15.412 £+ 0.028 14.910 £ 0.031 15.442 £ 0.019 10 14.922 + 0.008 10
09504326
2(A) 148.38246 32.47469 16.023 £+ 0.028 15.845 £ 0.029 16.011 £ 0.015 39 15.829 + 0.011 40
3(B) 148.35790 32.48219 15.792 4+ 0.032 15.324 £ 0.035 15.802 £ 0.013 39 15.332 + 0.008 40
) 148.33180 32.40503 16.934 £+ 0.030 16.585 £ 0.033 16.933 4+ 0.052 39 16.596 £ 0.040 40
6 148.37953 32.37482 16.627 £ 0.031 16.173 £ 0.036 16.610 £ 0.043 39 16.159 £+ 0.033 40
09524338
3(A) 148.91846 33.64420 16.041 £+ 0.027 15.649 £ 0.034 16.043 £ 0.015 45 15.656 + 0.014 43
4(B) 148.85126 33.61592 16.296 £ 0.027 15.883 £ 0.035 16.296 + 0.025 45 15.879 4+ 0.027 43
2 148.97244 33.65384 15.954 £+ 0.029 15.567 £+ 0.029 15.920 + 0.031 42 15.545 £ 0.031 39
) 148.84348 33.48619 17.332 £+ 0.027 16.872 £+ 0.033 17.297 &£ 0.060 13 16.849 £ 0.047 13
7 148.98882 33.52998 16.640 £+ 0.033 16.008 £ 0.040 16.682 £ 0.052 35 16.036 £+ 0.033 34
8 149.02176 33.60681 16.758 £+ 0.032 16.225 £ 0.033 16.766 £ 0.056 16 16.237 + 0.025 13
10204292
Yuopunrae 3Be371e
2 155.85193 28.98720 15.541 4+ 0.033 14.836 4+ 0.046 15.558 + 0.007 6 14.825 £ 0.009 6
6 155.91129 28.91174 15.234 £ 0.026 14.810 £ 0.030 15.220 £ 0.006 6 14.809 + 0.009 6
7 155.82951 28.93782 16.969 £+ 0.027 16.502 £ 0.034 16.968 £ 0.014 6 16.524 + 0.007 6
8 155.83529 28.95989 18.104 £+ 0.039 17.199 £ 0.071 18.130 £ 0.024 6 17.263 + 0.011 6
KonTpomna 3Be3ma
9 155.91129 28.91174 17.451 + 0.035 16.719 £ 0.046 17.468 £ 0.024 6 16.739 + 0.015 6
10324354
4(A) 158.74706 35.20041 15.163 £ 0.031 14.747 £ 0.035 15.174 £ 0.016 38 14.759 + 0.014 43
8(B) 158.74079 35.15291 15.594 £+ 0.045 15.113 £ 0.035 15.583 £ 0.022 38 15.105 £+ 0.019 43
2V 158.74745 35.265642 15.633 £+ 0.030 15.299 £ 0.032 15.579 £ 0.017 24 15.252 + 0.011 28
3 158.66584 35.24644 17.133 £+ 0.037 16.706 £ 0.035 17.074 £ 0.050 22 16.644 + 0.050 24
5 158.65244 35.20639 15.577 £+ 0.036 15.174 £ 0.030 15.580 £ 0.023 14 15.177 + 0.018 13
6VE 158.66163 35.18458 16.002 £ 0.036 15.614 £ 0.036 15.928 4+ 0.032 19 15.528 £ 0.036 21
7 158.67749 35.16054 14.859 £ 0.043 14.467 £+ 0.028 14.830 &+ 0.025 28 14.426 £ 0.026 31
1034+574
2(A) 159.43831 57.20934 16.764 + 0.028 16.252 £ 0.036 16.770 £ 0.025 47 16.262 + 0.024 47
5(B) 159.48269 57.18367 15.874 4+ 0.029 15.329 £+ 0.040 15.872 £ 0.011 47 15.323 £ 0.011 47
3 159.39357 57.20304 16.654 4+ 0.032 15.993 £ 0.046 16.662 £ 0.041 47 15.999 + 0.027 47
4 159.46188 57.17536 15.714 4+ 0.031 15.103 £ 0.042 15.708 £ 0.024 47 15.088 + 0.014 47
6 159.51361 57.24663 15.351 £+ 0.027 14.904 4+ 0.034 15.349 4+ 0.048 41 14.918 £0.032 41
7 159.59133 57.18112 16.480 £+ 0.038 15.688 £ 0.056 16.509 £ 0.035 25 15.709 £+ 0.016 24
1145+321
6(A 177.00261 31.91260 16.543 4+ 0.030 16.209 £ 0.030 16.534 £ 0.027 53 16.206 + 0.020 54
5(B 177.01159 31.91530 16.364 £+ 0.031 15.969 £ 0.033 16.377 + 0.023 53 15.974 + 0.018 54
2 177.18528 31.88183 16.002 £+ 0.035 15.512 4+ 0.040 16.054 £ 0.036 25 15.543 £ 0.018 26
3 177.18954 31.93868 15.055 £+ 0.033 14.632 £+ 0.038 15.091 + 0.028 24 14.671 £ 0.019 24
4 177.06019 31.96780 15.236 £+ 0.033 14.803 £ 0.039 15.231 £ 0.036 51 14.785 £ 0.025 51
7 177.06714 31.84314 16.593 £+ 0.038 15.914 £ 0.051 16.638 £ 0.039 51 15.945 + 0.022 53
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Tabena B.1 — macraBak Tabese ca TpeTXomgHe CTPAHEe
IERS HasuB objexTa
Bp. 3Be371€e @72000.0(°) d72000.0(°) Vo £ oy, (mag) Re £ ogr. (mag) Vo £ oy, (mag) Ny, Ro £ og,(mag) Ng,
11454321 - macraBak

8 177.07797 31.84432 15.388 £ 0.035 14.889 £+ 0.041 15.386 £ 0.031 47 14.896 £ 0.024 48
9 177.07386 31.83025 16.232 £+ 0.035 15.690 £+ 0.037 16.260 &£ 0.045 30 15.708 £ 0.029 30
12014454
2(A) 180.93666 45.15117 17.586 + 0.030 17.113 £ 0.038 17.585 4+ 0.041 39 17.108 £ 0.031 47
3(B) 180.94074 45.14597 17.233 £ 0.028 16.868 £+ 0.033 17.225 + 0.034 39 16.865 £ 0.028 47
5 180.83988 45.27075 17.326 £ 0.030 16.850 £ 0.039 17.308 &£ 0.082 25 16.815 £ 0.049 36
7 180.82674 45.17964 16.643 £ 0.031 16.306 £+ 0.029 16.646 = 0.051 39 16.279 £ 0.039 47
8 180.78479 45.14496 15.012 £+ 0.031 14.608 £+ 0.031 14.987 + 0.054 26 14.588 £ 0.031 37
9 180.81855 45.15207 17.140 £ 0.032 16.736 £+ 0.032 17.114 £ 0.058 34 16.724 £ 0.044 44
10 180.84591 45.13975 15.466 £ 0.033 14.845 £+ 0.043 15.513 £ 0.054 34 14.879 £ 0.028 44
1212-+467
3(A) 183.70101 46.41680 16.053 £ 0.028 15.760 £ 0.030 16.036 = 0.020 49 15.749 £ 0.020 49
2(B) 183.77226 46.45566 15.782 £ 0.029 15.445 £+ 0.032 15.802 £ 0.017 50 15.460 £ 0.019 50
4 183.93530 46.42732 16.455 £+ 0.033 16.089 £+ 0.035 16.404 £ 0.029 16 16.036 £ 0.021 16
5 183.84232 46.37444 17.171 £ 0.031 16.715 £ 0.035 17.124 £ 0.057 25 16.671 £ 0.047 25
1228+077
2(A) 187.87297  7.42060 17.603 £ 0.032 17.199 £ 0.037 17.580 = 0.046 27 17.185 £ 0.043 34
3(B) 187.90074 7.44103 16.540 £ 0.031 15.966 £+ 0.040 16.548 &£ 0.020 30 15.972 £ 0.015 36
4 187.93798 7.47312 16.057 £ 0.030 15.540 + 0.039 16.054 + 0.047 10 15.543 £ 0.044 11
5 187.79798  7.46603 17.053 £ 0.030 16.738 £+ 0.035 17.041 £ 0.055 29 16.722 £ 0.036 36
6 187.84477 7.36028 16.236 £+ 0.030 15.921 £+ 0.034 16.220 £ 0.034 21 15.923 £ 0.024 25
12424574
3(A) 191.25047 57.14550 15.605 £ 0.036 15.123 £ 0.031 15.620 = 0.012 49 15.138 £ 0.008 57
6(B) 191.25146 57.19683 16.806 &+ 0.034 16.428 + 0.032 16.770 &= 0.029 43 16.383 £ 0.022 51
2 191.25798 57.15121 16.184 £ 0.035 15.773 £ 0.031 16.186 + 0.021 49 15.781 £ 0.023 57
4 191.22685 57.15156 15.837 £ 0.034 15.462 £+ 0.029 15.840 £ 0.023 49 15.459 £ 0.017 57
5 191.23555 57.13461 15.190 £+ 0.031 14.790 £+ 0.029 15.146 + 0.018 49 14.761 £ 0.016 56
7 191.37149 57.15773 16.593 £+ 0.039 16.227 £+ 0.029 16.559 £+ 0.026 42 16.192 £ 0.033 50
8 191.17292 57.21066 15.869 + 0.044 14.974 £ 0.071 15.857 £ 0.066 42 14.935 £ 0.060 47
13124240
2(A) 198.60172 23.80390 16.979 £ 0.028 16.556 £+ 0.031 16.940 £ 0.034 25 16.520 £ 0.026 26
3(B) 198.62653 23.83596 15.913 £+ 0.038 15.073 £ 0.060 15.928 £+ 0.013 27 15.082 £ 0.007 28
5 198.77258 23.74321 16.489 £ 0.037 15.874 £+ 0.044 16.477 £ 0.036 16 15.855 £ 0.024 14
13454735
5(A) 206.63063 73.38243 16.501 £ 0.013 16.075 £ 0.017 16.489 £ 0.063 43 16.077 £ 0.024 48
7(B) 206.51299 73.30913 16.870 £ 0.013 16.525 + 0.016 16.855 £ 0.025 37 16.519 £ 0.018 43
4 206.36295 73.29963 16.000 + 0.012 15.684 + 0.016 15.971 + 0.043 37 15.661 £+ 0.038 41
67 206.41996 73.31212 16.783 + 0.013 15.851 + 0.016 16.826 + 0.061 37 15.766 = 0.049 43
8 206.60680 73.32302 18.266 + 0.015 17.889 + 0.020 18.293 + 0.116 37 17.890 £+ 0.054 42
9 206.60059 73.36152 18.060 = 0.015 17.805 & 0.020 18.073 £ 0.086 37 17.806 = 0.066 42
1429+-249
2(A) 217.90576 24.71909 16.336 £ 0.034 15.778 + 0.039 16.340 £ 0.028 43 15.786 £ 0.031 47
6(B) 217.83619 24.75416 17.459 + 0.032 17.019 + 0.033 17.452 £ 0.043 36 16.995 £+ 0.033 40
3 217.74829 24.64108 16.622 + 0.033 16.102 + 0.039 16.586 + 0.038 29 16.053 £+ 0.054 29
4 217.73247 24.70287 17.391 £ 0.028 17.042 £ 0.032 17.373 £ 0.065 20 16.988 £ 0.057 21
5 217.76278 24.74408 16.377 £ 0.032 15.999 £ 0.030 16.344 = 0.039 32 15.973 £ 0.047 32
8 217.93664 24.73984 16.753 £ 0.031 16.378 £ 0.031 16.711 = 0.032 29 16.338 £ 0.038 29
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Tabena B.1 — macraBak Tabese ca TpeTXomgHe CTPAHEe

IERS HasuB objexTa
Bp. 3Be371€e @72000.0(°) d72000.0(°) Vo £ oy, (mag) Re £ ogr. (mag) Vo £ oy, (mag) Ny, Ro £ og,(mag) Ng,

15184162
2(A)F 230.17245 16.03266 17.399 £ 0.024 17.040 £ 0.028 17.432 £ 0.037 42 17.107 £ 0.027 44
3(B)f 230.18082 16.02083 16.973 £ 0.026 16.569 + 0.026 16.949 £ 0.023 42 16.522 £ 0.018 44
4 230.15582 15.99654 15.574 £ 0.024 15.218 £ 0.028 15.575 £ 0.017 26 15.232 £ 0.036 44
5 230.13804 15.98346 17.823 + 0.024 17.512 + 0.033 17.782 £ 0.072 41 17.485 £ 0.062 44
6 230.11143 15.98295 16.862 + 0.026 16.405 + 0.036 16.821 + 0.042 35 16.382 £ 0.036 39
7 230.11068 15.97000 17.233 £ 0.027 16.732 £ 0.041 17.224 + 0.055 32 16.722 £ 0.041 35
8 230.09287 16.00280 16.787 £ 0.024 16.453 £ 0.032 16.740 £ 0.041 33 16.414 = 0.041 37
9 230.09562 16.00882 16.184 + 0.025 15.748 £ 0.036 16.143 £+ 0.028 35 15.721 £ 0.037 38
11 230.14820 16.06075 17.475 £ 0.024 17.136 + 0.032 17.468 £+ 0.051 35 17.139 £0.049 39
12 230.17634 16.05483 17.432 + 0.026 16.964 + 0.032 17.439 £ 0.064 36 16.996 = 0.034 39
1535-+231
2(A) 234.31491 23.01831 17.200 £ 0.031 16.658 = 0.038 17.229 £ 0.031 43 16.688 = 0.034 44
4(B) 234.25178 23.01917 16.232 £ 0.024 15.867 £ 0.029 16.225 £ 0.012 43 15.850 £ 0.019 44
3 234.30004 23.02486 15.983 £ 0.030 15.633 £ 0.031 16.002 £ 0.022 43 15.646 = 0.028 44
7 234.29312 22.96096 16.470 £ 0.027 15.973 £ 0.036 16.451 £ 0.026 12 15.961 £ 0.019 30
8 234.35917 23.01592 15.860 £ 0.035 15.149 + 0.050 15.841 + 0.024 20 15.151 £ 0.026 38
15564335
2(A) 239.71950 33.39110 17.336 £ 0.030 16.850 & 0.038 17.354 £ 0.032 41 16.883 £ 0.034 50
3(B) 239.69035 33.40959 16.381 £ 0.027 16.095 £ 0.030 16.369 £ 0.024 41 16.074 £ 0.021 50
4 239.75080 33.44101 16.440 £ 0.029 16.014 £ 0.037 16.429 £+ 0.016 22 16.008 £ 0.020 23
5 239.76798 33.38778 16.271 £ 0.030 15.916 + 0.031 16.284 + 0.024 41 15.931 £ 0.022 50
6 239.74562 33.39003 16.198 £ 0.030 15.825 + 0.031 16.224 £ 0.023 19 15.876 £ 0.021 27
7 239.74317 33.37370 15.552 £ 0.030 15.188 + 0.031 15.568 £ 0.023 19 15.223 £ 0.017 27
8 239.73398 33.37219 15.743 £ 0.040 14.897 £ 0.064 15.763 £ 0.032 19 14.966 + 0.016 27
1603699
4(A) 240.89544 69.73942 15.863 £ 0.013 15.424 + 0.016 15.857 £ 0.007 32 15.426 £ 0.008 39
7(B) 240.88146 69.78921 15.995 + 0.012 15.631 £ 0.016 15.977 £ 0.056 39 15.611 £ 0.045 46
2 240.83480 69.75239 14.849 + 0.012 14.454 + 0.015 14.828 £ 0.049 40 14.444 £ 0.043 46
3 240.83018 69.74325 17.261 + 0.014 16.490 + 0.020 17.277 £ 0.055 32 16.528 £+ 0.024 38
5 240.95275 69.73659 16.637 + 0.013 16.207 + 0.016 16.630 + 0.027 32 16.189 £+ 0.025 39
6 240.96298 69.75316 15.601 = 0.012 15.021 & 0.015 15.601 = 0.032 32 15.026 = 0.026 39
8 240.97777 69.78820 16.947 £ 0.013 16.285 £ 0.016 16.970 = 0.050 32 16.292 £ 0.038 39
9 240.96078 69.79673 15.387 £ 0.014 15.045 £ 0.018 15.341 = 0.073 39 14.991 £ 0.064 46
10 240.89521 69.79725 16.914 + 0.013 16.438 &+ 0.016 16.927 £ 0.030 32 16.436 £ 0.016 39
11 240.66039 69.75026 14.980 £ 0.013 14.490 + 0.017 14.944 £ 0.045 39 14.468 £ 0.038 46
16074604
2(A) 242.02882 60.28951 17.068 £ 0.027 16.619 £+ 0.031 17.069 + 0.027 44 16.616 = 0.031 48
3(B) 242.02526 60.31162 16.864 £ 0.025 16.423 + 0.032 16.876 = 0.018 44 16.441 £ 0.025 48
4 241.97352 60.35552 15.195 £ 0.025 14.781 £ 0.031 15.164 £ 0.042 39 14.729 £ 0.041 42
5 242.09638 60.34816 15.630 £ 0.031 14.965 + 0.044 15.620 £ 0.046 44 14.938 £ 0.036 48
7 242.16854 60.37746 16.856 £ 0.024 16.467 + 0.031 16.839 £ 0.043 26 16.424 &£ 0.061 27
1612+378
4(A) 243.68317 37.76964 17.007 £ 0.032 16.489 + 0.041 17.018 = 0.033 32 16.515 £ 0.022 36
2(B) 243.67568 37.74841 15.529 £ 0.028 15.225 £ 0.033 15.530 = 0.014 38 15.223 £ 0.018 42
3 243.68553 37.73414 15.096 £ 0.029 14.739 £ 0.034 15.082 £ 0.012 38 14.722 £ 0.022 42
5 243.75125 37.72934 16.433 £ 0.029 16.070 £ 0.034 16.407 £ 0.039 38 16.024 £ 0.048 42
8 243.63855 37.79195 15.039 £ 0.030 14.627 £ 0.035 15.032 £ 0.031 32 14.609 £+ 0.038 36
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Tabena B.1 — macraBak Tabese ca TpeTXomgHe CTPAHEe

IERS HasuB objexTa
Bp. 3Be371€e @72000.0(°) d72000.0(°) Vo £ oy, (mag) Re £ ogr. (mag) Vo £ oy, (mag) Ny, Ro £ og,(mag) Ng,

16184530
2(A) 244.94285 52.91857 16.164 £ 0.031 15.726 + 0.033 16.166 £+ 0.017 35 15.727 £ 0.021 40
4(B) 244.86071 52.95302 16.965 £ 0.031 16.567 £ 0.033 16.966 £+ 0.035 35 16.564 £ 0.035 40
3 244.86789 52.92612 15.771 £ 0.038 15.043 £ 0.046 15.792 £ 0.049 35 15.057 £ 0.028 40
5 244.83486 52.95484 15.069 + 0.031 14.674 + 0.033 15.051 £ 0.028 30 14.648 £ 0.029 35
6 244.95290 52.97211 15.647 £ 0.027 15.167 + 0.033 15.641 £ 0.025 35 15.146 £+ 0.030 40
7 244.98990 52.97033 16.422 + 0.026 15.987 + 0.032 16.401 = 0.030 30 15.961 + 0.031 35
8 245.04496 52.88340 14.906 £ 0.030 14.527 £ 0.030 14.879 + 0.042 16 14.487 £ 0.055 19
17224119
2(A) 261.30458 11.86519 14.823 + 0.008 14.691 + 0.012 14.822 + 0.011 36 14.686 £+ 0.005 40
C4(B) 261.28958 11.85344 15.665 + 0.009 15.164 + 0.013 15.667 £ 0.024 43 15.167 £ 0.021 47
C2 261.27167 11.86997 13.173 £ 0.005 12.570 + 0.006 13.201 + 0.034 40 12.622 £+ 0.025 40
C3 261.24375 11.86636 14.078 £ 0.012 13.600 £ 0.008 14.095 + 0.025 43 13.628 £ 0.024 42
1 261.31208 11.89125 13.445 + 0.009 12.848 = 0.010 13.466 £ 0.037 34 12.873 £ 0.027 34
5 261.25667 11.91311 15.873 £ 0.010 15.385 £ 0.016 15.880 £ 0.047 36 15.387 £ 0.027 40
261.23333 11.87083 15.809 £ 0.008 15.332 £ 0.014 15.815 £ 0.027 36 15.346 = 0.020 40
10 261.23875 11.87083 16.142 + 0.011 15.699 + 0.019 16.144 £+ 0.023 36 15.716 = 0.021 39
17304604
3(A) 262.64027 60.41334 17.010 £ 0.029 16.663 £ 0.030 17.004 + 0.018 35 16.643 £ 0.017 43
2(B) 262.68380 60.39936 15.891 £ 0.029 15.515 £ 0.031 15.906 = 0.030 44 15.535 £ 0.037 53
4 262.67229 60.35997 16.230 £ 0.041 15.244 £ 0.092 16.238 £ 0.056 28 15.276 £ 0.057 33
5 262.61201 60.48513 15.977 £ 0.031 15.405 £ 0.036 15.968 £ 0.065 32 15.375 £ 0.051 38
7 262.77694 60.45288 15.177 £ 0.029 14.832 £ 0.029 15.180 £ 0.028 44 14.815 £ 0.026 53
1741+597
3(A 265.57081 59.75387 16.673 £ 0.029 16.314 + 0.031 16.653 = 0.025 55 16.300 = 0.029 62
4(B 265.68412 59.76861 16.376 £ 0.034 15.795 £ 0.037 16.387 £ 0.026 55 15.800 £ 0.025 62
2 265.62329 59.75176 15.565 £ 0.029 15.204 £ 0.032 15.581 £ 0.034 55 15.237 £ 0.038 62
5 265.61457 59.79547 16.154 £ 0.031 15.704 £ 0.033 16.163 £+ 0.030 46 15.725 £ 0.019 52
6 265.68282 59.71901 16.126 + 0.038 15.684 + 0.043 16.102 £ 0.030 55 15.655 £ 0.029 62
7 265.59766 59.71686 16.633 + 0.039 16.124 + 0.046 16.609 £ 0.026 46 16.076 = 0.021 53
1753+338
7(A) 268.80491 33.85198 16.491 + 0.012 16.147 £ 0.015 16.508 £ 0.021 11 16.154 £ 0.021 40
8(B) 268.75586 33.84403 16.379 £ 0.012 15.816 + 0.015 16.364 £+ 0.018 11 15.812 £ 0.015 40
2 268.84829 33.84963 15.518 + 0.012 14.968 + 0.015 15.502 £ 0.046 14 14.942 £ 0.071 43
3 268.85710 33.85850 15.265 + 0.013 14.829 + 0.016 15.247 £ 0.039 14 14.838 £ 0.058 44
4 268.72798 33.86430 14.439 + 0.012 13.962 + 0.016 14.419 £ 0.039 14 13.938 £ 0.043 43
5 268.74781 33.81501 15.538 + 0.012 15.169 + 0.015 15.523 £ 0.033 14 15.134 £ 0.033 44
6 268.78205 33.85205 15.277 + 0.012 14.828 + 0.016 15.281 + 0.016 11 14.825 £ 0.022 39
9 268.77556 33.82467 16.802 £ 0.013 16.349 + 0.017 16.808 = 0.032 11 16.357 = 0.031 40
17594756
3(A) 269.38088 75.66753 15.980 + 0.012 15.652 + 0.016 15.978 £ 0.018 51 15.641 £ 0.015 59
6(B) 269.36771 75.64566 16.777 £ 0.013 16.147 + 0.018 16.791 £ 0.028 45 16.159 £+ 0.023 53
2 269.45969 75.62912 15.451 + 0.013 14.996 + 0.016 15.435 + 0.025 51 14.976 £ 0.029 59
4 269.55974 75.70786 16.048 £ 0.012 15.729 £ 0.016 16.015 + 0.035 43 15.674 £ 0.047 51
3 269.17965 75.66109 15.538 £ 0.013 15.015 £ 0.016 15.512 £ 0.032 51 14.982 £ 0.041 58
7 269.32329 75.64371 17.352 £ 0.013 16.987 £ 0.016 17.345 £ 0.040 45 16.979 £ 0.042 53
1810-+522
3(A 272.99551 52.23185 16.549 + 0.013 16.172 + 0.016 16.535 £+ 0.015 26 16.165 £+ 0.009 40
4(B 272.98395 52.22462 16.724 + 0.013 16.135 + 0.016 16.741 + 0.018 26 16.142 £+ 0.009 40
2 272.99010 52.24787 14.787 £ 0.013 13.892 £ 0.016 14.794 + 0.053 33 13.877 £ 0.038 43

Hacrasak na cnenehoj crpann ‘
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Tabena B.1 — macraBak Tabese ca TpeTXomgHe CTPAHEe
IERS HasuB objexTa
Bp. 3Be371€e @72000.0(°) d72000.0(°) Vo £ oy, (mag) Re £ ogr. (mag) Vo £ oy, (mag) Ny, Ro £ og,(mag) Ng,
18104522 - macraBak

5 272.93213 52.23812 17.140 + 0.012 16.711 + 0.016 17.131 £ 0.032 26 16.695 £ 0.041 35
6% 272.88811 52.22457 15.201 + 0.012 14.870 4+ 0.016 15.169 £+ 0.025 33 14.796 + 0.049 41
7 27291417 52.26196 15.204 + 0.013 14.873 4+ 0.016 15.183 £+ 0.021 32 14.817 £+ 0.046 41
10 273.04990 52.27158 16.990 + 0.014 16.488 + 0.018 16.982 + 0.038 25 16.466 + 0.055 35
118 273.03987 52.24671 17.910 + 0.015 17.049 + 0.020 17.963 + 0.091 26 16.877 + 0.096 35
12 273.04363 52.20717 16.740 + 0.013 16.333 + 0.017 16.733 £+ 0.019 26 16.290 £+ 0.047 35
13V 272.99104 52.18897 13.922 + 0.012 13.541 4+ 0.016 13.880 £ 0.016 21 13.474 £ 0.053 31
18114317
6(A 273.40038 31.76341 16.563 + 0.013 16.105 + 0.016 16.555 + 0.019 36 16.087 + 0.011 42
7(B 273.37749 31.75194 17.078 + 0.013 16.412 + 0.017 17.091 + 0.031 36 16.437 + 0.015 42
2 273.38581 31.71080 14.283 + 0.012 13.896 4+ 0.015 14.249 £+ 0.036 42 13.860 £ 0.024 43
3R 273.37239 31.71846 14.094 + 0.012 13.745 4+ 0.015 14.054 £ 0.041 42 13.699 £ 0.025 41
4 273.43881 31.72392 15.432 + 0.012 15.057 + 0.016 15.397 + 0.035 42 15.020 £+ 0.025 48
5VE 273.39504 31.78834 14.184 + 0.012 13.715 + 0.016 14.130 + 0.032 36 13.650 £+ 0.026 39
8 273.40638 31.72400 17.130 + 0.013 16.543 + 0.017 17.147 + 0.039 36 16.551 £+ 0.029 42
1818+551
4(A) 274.78955 55.20768 15.363 + 0.012 15.000 + 0.016 15.351 = 0.033 41 14.988 £+ 0.031 53
6(B) 274.77802 55.16830 15.696 + 0.012 15.312 4+ 0.016 15.694 £+ 0.012 34 15.314 £ 0.012 46
2 274.81068 55.18311 14.010 + 0.015 13.580 #+ 0.019 13.989 + 0.032 41 13.564 £+ 0.034 48
3 274.75842 55.20956 15.055 + 0.012 14.695 + 0.016 15.038 + 0.031 41 14.680 £+ 0.029 53
5 274.82918 55.14846 15.257 + 0.015 14.720 + 0.020 15.279 + 0.083 39 14.768 + 0.084 51
7 274.71738 55.20111 14.945 + 0.012 14.551 4+ 0.015 14.937 4+ 0.021 34 14.530 £+ 0.030 46
1838+575
2(A) 279.77304 57.59894 16.233 + 0.014 15.819 4+ 0.019 16.243 £ 0.016 22 15.819 £ 0.017 31
3(B) 279.70581 57.58090 16.054 + 0.013 15.688 + 0.016 16.077 = 0.055 30 15.707 £ 0.041 39
4 279.66282 57.57201 15.498 + 0.013 14.982 + 0.016 15.493 + 0.060 30 14.973 £+ 0.053 39
5 279.69126 57.63068 14.587 + 0.013 14.139 + 0.016 14.590 + 0.055 30 14.135 4+ 0.043 37
6 279.77567 57.59276 16.442 + 0.013 16.020 + 0.016 16.436 + 0.020 22 16.050 £+ 0.017 31
7 279.72686 57.56484 16.852 + 0.013 16.460 + 0.017 16.848 + 0.017 22 16.461 + 0.021 31
20524239
Ynopuriirae 3Be371e
2 313.62612 24.13552 16.386 + 0.022 15.870 £+ 0.034 16.388 £ 0.005 6 15.890 + 0.012 16
3 313.59770 24.13912 16.171 £ 0.020 15.738 £ 0.032 16.181 £ 0.011 6 15.727 + 0.008 16
4 313.59459 24.11831 16.577 £ 0.021 16.090 £+ 0.034 16.567 £ 0.005 6 16.084 + 0.006 16
5 313.60775 24.10396 16.853 £ 0.020 16.426 + 0.034 16.844 + 0.017 6 16.422 + 0.018 16
KonTpone 3Be311€e
6 313.65263 24.09828 15.544 £ 0.020 15.094 £ 0.032 15.551 £ 0.013 6 15.107 & 0.044 16
7 313.68453 24.10417 15.965 £ 0.023 15.417 £ 0.036 15.965 £ 0.019 6 15.415 + 0.036 16
8 313.68364 24.12051 16.143 £ 0.021 15.678 £ 0.033 16.145 £ 0.013 6 15.666 = 0.033 16
21114801
17(A) 317.24280 80.32883 15.505 £ 0.012 14.993 + 0.015 15.515 + 0.013 14 15.010 = 0.009 23
20(B) 317.35981 80.30905 15.304 £ 0.014 14.757 £ 0.017 15.296 £ 0.010 15 14.744 + 0.007 23
6 316.97171 80.35057 15.383 £ 0.012 14.949 £ 0.016 15.418 £ 0.058 18 14.944 + 0.039 30
15 317.36052 80.35374 17.081 £ 0.013 16.647 £ 0.017 17.120 £ 0.049 15 16.703 + 0.043 23
16V 317.30337 80.34054 16.306 £ 0.013 15.677 £ 0.016 16.355 £ 0.034 15 15.749 + 0.036 23
18VE 317.65263 80.37255 15.486 + 0.012 14.971 + 0.015 15.406 + 0.023 14 14.834 4+ 0.028 22
19 317.43097 80.31655 14.701 + 0.013 14.130 £ 0.016 14.701 £ 0.010 15 14.130 + 0.009 23

HacraBak na ciresehoj crpann ‘

149



Tabena B.1 — macraBak Tabese ca TpeTXomgHe CTPAHEe

IERS HasuB objexTa
Bp. 3Be371€e @72000.0(°) d72000.0(°) Vo £ oy, (mag) Re £ ogr. (mag) Vo £ oy, (mag) Ny, Ro £ og,(mag) Ng,

21284333
Yuopuriiae 3Be371€e
18 322.61787 33.55025 15.858 £ 0.012 15.370 + 0.016 15.852 £ 0.005 2 15.379 £ 0.034 7
19 322.58559 33.52946 15.134 + 0.012 14.715 + 0.016 15.128 + 0.005 2 14.728 £ 0.026 7
21 322.61624 33.51155 15.810 £+ 0.012 15.275 + 0.015 15.811 4+ 0.005 2 15.253 £ 0.013 7
22 322.58834 33.56031 15.963 + 0.012 15.327 £+ 0.016 15.983 £ 0.005 2 15.321 + 0.017 7
KonTposna 3Be3na

8 322.59153 33.58559 14.676 £ 0.014 14.286 + 0.017 14.691 4+ 0.030 2 14.342 £ 0.064 7

2247-+381
15(A) 342.48613 38.40138 16.570 £+ 0.013 16.082 £ 0.016 16.578 £ 0.022 31 16.084 + 0.016 45
16(B) 342.48874 38.41255 15.894 + 0.012 15.465 + 0.016 15.890 + 0.011 31 15.464 4+ 0.009 45
2 342.51114 38.42829 14.440 £ 0.014 14.014 + 0.017 14.434 + 0.026 40 13.996 £+ 0.032 51
3VE 342.48893 38.43238 16.633 £ 0.013 16.143 £ 0.016 16.575 £ 0.030 31 16.081 + 0.024 45
) 342.53852 38.45705 17.171 £ 0.013 16.683 + 0.017 17.129 4+ 0.052 29 16.642 £ 0.044 44
8 342.56738 38.43950 15.792 £ 0.013 15.186 + 0.017 15.784 £ 0.033 31 15.156 £ 0.032 45
9 342.57134 38.40087 16.721 £ 0.013 16.230 £ 0.016 16.707 £ 0.038 31 16.204 + 0.037 45
11 342.52960 38.36928 15.490 £ 0.013 14.835 £ 0.016 15.460 £ 0.034 31 14.832 + 0.035 44
12 342.51408 38.38896 13.841 + 0.013 13.460 £ 0.016 13.837 £ 0.023 30 13.463 + 0.038 40
13 342.50117 38.39086 17.035 £ 0.013 16.378 + 0.016 17.031 +0.039 30 16.386 £ 0.022 44
14 342.49370 38.37465 15.506 + 0.012 14.691 + 0.015 15.491 £ 0.046 31 14.694 + 0.039 45
17 342.46934 38.38594 16.055 £ 0.013 15.167 £+ 0.017 16.031 + 0.062 31 15.138 &£ 0.051 45

23164238
6(A) 349.68498 24.06175 16.450 £ 0.030 16.011 £ 0.035 16.446 £ 0.012 11 15.997 + 0.018 30
5(B) 349.61583 24.07078 16.073 £ 0.029 15.660 + 0.037 16.081 + 0.014 16 15.670 £ 0.018 37
2 349.67627 24.07820 15.171 £ 0.031 14.687 + 0.037 15.186 £ 0.010 16 14.703 + 0.034 36
3 349.64386 24.06999 15.815 £ 0.035 15.170 + 0.045 15.849 4+ 0.027 16 15.215 £ 0.028 37
4 349.62352 24.05827 16.151 £ 0.036 15.476 + 0.046 16.163 4+ 0.021 16 15.500 £ 0.015 37

2322+396
3(A) 351.34247 39.98184 15.679 £ 0.013 15.136 £ 0.017 15.710 £ 0.047 15 15.145 + 0.035 32
2R 351.31486 39.96217 15.169 + 0.012 14.589 + 0.016 15.198 £ 0.036 15 14.639 + 0.031 30
351.37372 39.95075 15.993 £ 0.012 15.597 + 0.015 16.009 4+ 0.057 15 15.568 £+ 0.060 32
5 351.27682 39.95384 14.075 £ 0.012 13.520 + 0.015 14.075 + 0.043 15 13.516 = 0.036 25

Hamomena: 3Be3zme koje mopen cBojux 6pojeBa umajy osuake V, R miu V R umajy HesHaTHO Behy pasnuky msmebhy uspatdyHare u

nobujeHe BPEIHOCTH O Ipeliaka, peaom y V, R nim y oba durpa.
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Jlonpatak B
Kpuse cjaja objekara y V nu R puiarpy
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Cmuka B.1-1: Kpuse cjaja objexara 00494003, 01094200, 02104515, 04464074, 06514428 n
0741+294.
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B.1. I'PAouln
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Cauka B.1-2: Kpuse cjaja objexkara 08384235, 0838-+456, 08504284, 0854-+334, 0907+336, 09504326,
0952+338, 1032+354, 1034+574 u 1145+321.
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B.1. I'PAouln
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Cnuka B.1-3: Kpuse cjaja objekara 12014454, 1212+467, 12284077, 1242+574, 13124240, 1345+735,
1429+4-249, 15184162, 15354231 u 1556+335.

153



B.1. I'PAouln
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Cnuka B.1-4: Kpuse cjaja objexkara 16034699, 1607+604, 16124378, 1618+530, 17224119, 1730+604,
17414597, 17534338, 17594756 u 1810+522.
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B.1. I'PAouln
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Cnuka B.1-5: Kpuse cjaja objekara 1811+317, 18184551, 18384575, 2111+801, 2247+381, 2316+238
n 2322+396.
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B.2. TABEJIE

B.2 TabeJte

Tabena B.2-1: Bpennoctu 3a kpuse cjaja objexta 00494003 y V u R dunrpy.

Jynmujancku parym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) og (mag)
2456542.47938 16.296 0.021 2456542.49410 15.877 0.014
2457011.29414 16.179 0.012 2457011.29274 15.849 0.009
2457011.34970 16.303 0.005 2457011.34780 15.947 0.056
2457013.29528 16.204 0.012 2457013.29389 15.835 0.008
2457014.26738 16.201 0.012 2457014.26599 15.856 0.009
2457015.26781 16.188 0.012 2457015.26641 15.841 0.008
2457016.27165 16.230 0.013 2457016.27026 15.881 0.008
2457017.29669 16.229 0.013 2457017.29530 15.871 0.009
2457018.29113 16.203 0.012 2457018.28973 15.886 0.009
2457037.30247 16.166 0.012 2457037.30108 15.847 0.009
2457249.51422 16.529 0.016 2457249.51786 16.123 0.017
2457279.48091 16.506 0.010 2457279.48455 16.128 0.005

- - - 2457578.55550 16.182 0.013
- - - 2457600.55552 16.217 0.005
- - - 2457628.52728 16.205 0.007
- - - 2457629.59387 16.219 0.005
- - - 2457632.49812 16.239 0.014
- - - 2457634.58079 16.233 0.005
- - - 2457635.48036 16.233 0.016
- - - 2457656.43192 16.217 0.013
- - - 2457659.46973 16.235 0.005
- - - 2457661.54913 16.226 0.006
2457693.41928 16.491 0.011 2457693.42086 16.186 0.006
2457964.57145 16.542 0.030 2457964.57566 16.086 0.032
2457983.45042 16.561 0.009 2457983.45407 16.085 0.005
2457993.57630 16.570 0.006 2457993.57995 16.147 0.005
2458011.57745 16.608 0.045 2458011.58111 16.136 0.015
2458039.49880 16.624 0.005 2458039.50234 16.123 0.016
2458080.43491 16.622 0.007 2458080.43776 16.139 0.017
2458113.31780 16.540 0.071 2458113.32141 16.122 0.031
2458338.55909 16.682 0.018 2458338.56856 16.282 0.015
2458341.55399 16.682 0.012 2458341.56550 16.271 0.007
2458348.56926 16.695 0.017 2458348.57246 16.259 0.056
2458395.47351 16.568 0.005 2458395.47731 16.154 0.026
2458397.45329 16.573 0.031 2458397.45711 16.135 0.018
2458398.44263 16.582 0.039 2458398.44644 16.137 0.037
2458435.30394 16.557 0.009 2458435.30374 16.157 0.009
2458455.35551 16.731 0.005 2458455.35927 16.292 0.006
2458690.49702 16.500 0.014 2458690.49790 16.069 0.005
2458703.55661 16.476 0.005 2458703.55815 16.097 0.005
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B.2. TABEJIE

Tabena B.2-2: Bpeanoctu 3a kpuse cjaja objekra 0109+200 y V u R dunrpy.

Jymjancku marym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) opr (mag)
2456542.57802 17.128 0.039 2456542.58276 17.000 0.031
2456930.62803 17.357 0.047 2456930.63167 17.254 0.051
2456952.47852 17.395 0.013 2456952.48744 17.251 0.053
2457011.36475 17.383 0.097 2457011.36614 17.267 0.005
2457011.37920 17.488 0.030 2457011.38297 17.369 0.027
2457013.36412 17.520 0.062 2457013.36551 17.267 0.037
2457014.37923 17.433 0.062 2457014.38062 17.320 0.035
2457016.37857 17.386 0.033 2457015.38025 17.370 0.005
2457017.29825 17.533 0.064 2457016.37996 17.372 0.042
2457018.29270 17.443 0.031 2457017.30002 17.312 0.016

- - - 2457018.29409 17.289 0.008
2457037.30399 17.399 0.031 2457037.30538 17.300 0.008
2457249.47756 17.372 0.023 2457249.48120 17.306 0.037
2457279.51595 17.373 0.009 2457279.51959 17.287 0.044

- - - 2457578.56670 17.064 0.028

- - - 2457600.56675 17.179 0.027

- - - 2457628.55202 17.151 0.014

- - - 2457629.60385 17.150 0.008

- - - 2457632.51326 17.138 0.010

- - - 2457633.55368 17.181 0.014

- - - 2457634.58953 17.153 0.006

- - - 2457635.48667 17.169 0.005

- - - 2457656.43834 17.143 0.013

- - - 2457659.47643 17.164 0.008
2457693.43351 17.145 0.014 2457693.43438 17.083 0.025
2457957.57558 17.426 0.015 2457957.57923 17.237 0.062
2457965.51907 17.389 0.059 2457965.52273 17.244 0.039

- - - 2457983.48147 17.287 0.011
2457993.59289 17.432 0.061 2457993.59654 17.323 0.033
2458011.59571 17.419 0.053 2458011.59936 17.330 0.059
2458039.51911 17.549 0.007 2458039.52266 17.418 0.006
2458053.57035 17.564 0.026 2458053.57320 17.456 0.005
2458080.45057 17.576 0.016 2458080.45342 17.447 0.005
2458113.33714 17.553 0.005 2458113.34075 17.432 0.044
2458145.25215 17.652 0.045 - - -
2458320.54506 17.392 0.033 2458320.54870 17.286 0.041
2458338.52802 17.408 0.033 2458338.53185 17.325 0.030
2458341.52778 17.420 0.024 2458341.53929 17.280 0.024
2458348.53927 17.384 0.025 2458348.54310 17.257 0.030
2458371.58021 17.419 0.014 2458371.58857 17.307 0.033
2458395.57533 17.428 0.025 2458395.57914 17.300 0.014
2458397.45732 17.432 0.053 2458397.46113 17.296 0.061
2458398.41726 17.448 0.053 2458398.42107 17.339 0.038
2458401.53310 17.504 0.058 2458401.53691 17.344 0.029
2458435.31852 17.376 0.005 2458435.31832 17.245 0.011
2458455.45886 17.506 0.034 2458455.46262 17.387 0.006
2458690.50198 17.151 0.005 2458690.50251 17.081 0.052
2458703.55120 17.116 0.013 2458703.55204 16.985 0.019
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B.2. TABEJIE

Tabena B.2-3: Bpeanoctu 3a kpuse cjaja objekra 0210+515 y V u R duarpy.

Jymujancku marym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) og (mag)
2456542.55343 16.384 0.012 2456542.55817 15.620 0.015
2456696.23210 16.176 0.019 2456696.23883 15.505 0.009
2456931.62562 16.162 0.012 2456931.62927 15.529 0.007
2456951.45156 16.200 0.023 2456951.44817 15.527 0.023
2456951.56910 16.140 0.019 2456951.57287 15.474 0.006
2457011.36958 16.126 0.028 2457011.36818 15.463 0.005
2457013.36891 16.165 0.050 2457013.36751 15.467 0.005
2457014.38393 16.094 0.033 2457014.38254 15.460 0.010
2457015.38355 16.140 0.019 2457015.38215 15.446 0.008
2457016.38326 16.113 0.023 2457016.38187 15.458 0.012
2457016.40655 16.252 0.005 2457016.41032 15.584 0.007
2457017.30377 16.146 0.028 2457017.30231 15.475 0.007
2457018.29781 16.106 0.012 2457018.29634 15.465 0.006
2457037.30835 16.123 0.006 2457037.30696 15.456 0.014
2457045.42517 16.115 0.006 2457045.42378 15.476 0.014
2457223.56009 16.355 0.008 2457223.56374 15.682 0.007
2457249.44148 16.309 0.008 2457249.44512 15.650 0.014
2457282.48140 16.374 0.005 2457282.48505 15.725 0.005

- - - 2457578.57878 15.376 0.005
- - - 2457600.58332 15.351 0.005
- - - 2457605.56499 15.367 0.005
- - - 2457606.56104 15.347 0.005
- - - 2457628.57201 15.383 0.007
- - - 2457629.46960 15.375 0.005
- - - 2457632.52104 15.365 0.005
- - - 2457633.55873 15.369 0.005
- - - 2457635.49218 15.372 0.010
- - - 2457656.44338 15.381 0.010
- - - 2457659.48593 15.404 0.014
2457694.43792 16.024 0.020 2457694.43848 15.393 0.005
2457731.55388 15.992 0.025 2457731.55441 15.354 0.008
2457808.31146 15.970 0.007 2457808.31233 15.371 0.009
2457965.53851 16.072 0.022 2457965.54216 15.370 0.007
2457983.50061 16.043 0.005 2457983.50427 15.339 0.008
2457993.61719 16.103 0.007 2457993.62083 15.350 0.006
2458011.61355 16.058 0.030 2458011.61720 15.329 0.013
2458020.62516 16.105 0.015 - - -
2458039.55090 16.178 0.015 2458039.55376 15.571 0.008
2458080.46531 16.204 0.005 2458080.46817 15.612 0.005
2458113.35819 16.102 0.012 2458113.36181 15.488 0.020
2458145.28094 16.072 0.005 - - -
2458337.52688 16.006 0.006 2458337.53036 15.374 0.009
2458343.58653 16.017 0.032 2458343.57472 15.368 0.009
- - - 2458344.57116 15.377 0.018
2458371.55983 16.091 0.055 2458371.56329 15.464 0.005
2458395.49194 16.117 0.018 2458395.49541 15.472 0.011
2458401.55893 16.108 0.027 2458401.56275 15.456 0.007
2458435.31110 16.020 0.005 2458435.31192 15.358 0.010
2458552.29900 16.040 0.023 2458552.30069 15.375 0.006
2458690.50535 16.037 0.018 2458690.50588 15.374 0.006
2458703.54469 16.036 0.005 2458703.54637 15.379 0.005
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B.2. TABEJIE

Tabena B.2-4: Bpeanoctu 3a kpuse cjaja objekra 0446+074 y V u R dunrpy.

Jymjancku marym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) og (mag)
2456541.62875 17.085 0.028 2456541.62645 16.549 0.013
2456932.58200 17.141 0.040 2456932.58959 16.538 0.019
2456951.49740 16.988 0.016 2456951.49952 16.451 0.043
2456951.52748 17.121 0.019 2456951.53565 16.555 0.010
2457011.37190 17.082 0.033 2457011.37329 16.669 0.027
2457011.42071 17.155 0.026 2457011.42449 16.598 0.015
2457013.37125 17.128 0.008 2457013.37265 16.631 0.005
2457014.41725 17.139 0.022 2457014.41864 16.629 0.013
2457015.41724 17.108 0.012 2457015.41863 16.611 0.044
2457016.41727 17.125 0.033 2457016.41866 16.673 0.053
2457017.45677 17.078 0.033 2457017.45817 16.598 0.097
2457018.29978 17.341 0.063 2457018.30117 16.735 0.035
2457037.31077 17.252 0.063 2457037.31216 16.686 0.005

- - - 2457045.42865 16.685 0.029
- - - 2457071.34161 16.567 0.018
- - - 2457094.35016 16.644 0.018
2457095.34269 17.198 0.014 2457095.34408 16.669 0.005
2457096.33123 17.178 0.014 2457096.33262 16.672 0.006
2457098.32014 17.307 0.091 2457098.32153 16.664 0.006
2457332.49475 17.155 0.008 2457332.49839 16.577 0.019
- - - 2457628.58494 16.625 0.005
- - - 2457629.61212 16.648 0.005
- - - 2457630.58302 16.639 0.006
- - - 2457659.49898 16.637 0.013
- - - 2457661.59419 16.637 0.005
2457693.43938 17.014 0.021 2457693.44024 16.570 0.015
2457726.60175 16.997 0.018 2457726.60263 16.528 0.018
2457811.36015 16.927 0.019 2457811.36171 16.576 0.005
- - - 2457813.28868 16.369 0.062
2457834.28813 17.015 0.064 2457834.28899 16.538 0.005
2457982.60329 17.087 0.026 2457982.60694 16.599 0.005
2458010.60487 17.019 0.033 - - -
2458039.57466 17.091 0.088 2458039.57751 16.509 0.037
2458080.48104 17.078 0.011 2458080.48390 16.486 0.005
2458113.37735 17.003 0.008 2458113.38096 16.509 0.018
2458396.51960 17.085 0.033 2458396.52342 16.495 0.007
2458435.37162 16.953 0.021 2458435.37116 16.504 0.016
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B.2. TABEJIE

Tabena B.2-5: Bpeanoctu 3a kpuse cjaja objekra 0651+428 v V u R dunrpy.

Jymjancku marym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) ogr (mag)

2456543.61502 17.031 0.024 2456543.63388 16.399 0.047
2456630.45503 16.946 0.062 2456630.44262 16.353 0.045
2456932.62346 17.075 0.010 2456932.62723 16.485 0.008
2457011.41343 17.015 0.038 2457011.41203 16.479 0.011
2457013.41345 16.961 0.038 2457013.41206 16.463 0.024

- - - 2457014.42060 16.497 0.054

- - - 2457015.42060 16.421 0.081
2457016.42204 17.130 0.021 - - -
2457017.46166 17.160 0.021 - - -
2457018.49580 16.958 0.043 2457018.49439 16.452 0.063
2457037.45948 16.897 0.039 2457037.45809 16.363 0.036
2457045.49113 16.952 0.039 2457045.48937 16.414 0.058
2457071.37574 17.097 0.039 - - -

- - - 2457094.35194 16.496 0.040
2457095.34730 16.922 0.074 2457095.34590 16.440 0.008
2457096.33584 17.026 0.054 2457096.33445 16.451 0.021
2457098.37495 16.950 0.054 2457098.37355 16.421 0.021
2457332.53407 17.035 0.016 2457332.53771 16.422 0.011

- - - 2457628.59546 16.307 0.008

- - - 2457630.59630 16.278 0.005

- - - 2457659.50394 16.384 0.016

- - - 2457661.60281 16.403 0.008
2457693.44573 16.869 0.005 2457693.44626 16.369 0.060
2457727.50373 16.878 0.015 2457727.50424 16.365 0.013
2457811.37122 16.876 0.037 2457811.37186 16.358 0.005
2457834.29658 16.912 0.006 2457834.29710 16.388 0.071
2457983.59212 16.953 0.016 2457983.59578 16.351 0.028
2458012.55161 16.938 0.008 2458012.55526 16.352 0.032
2458039.59275 16.832 0.005 2458039.59561 16.238 0.011
2458053.51245 16.790 0.025 2458053.51531 16.256 0.006
2458113.39711 16.783 0.024 2458113.40073 16.263 0.024
2458145.52691 16.851 0.012 2458145.53052 16.350 0.021

- - - 2458230.33416 16.392 0.033
2458395.51284 16.922 0.057 2458395.51665 16.386 0.005
2458435.37674 16.965 0.020 2458435.37642 16.424 0.020
2458552.33683 16.935 0.042 2458552.33852 16.398 0.016
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B.2. TABEJIE

Tabena B.2-6: Bpennoctu 3a kpuse cjaja objekta 07414294 y V u R duirpy.

Jymmjarcku narym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) og (mag)

2456574.53776 17.138 0.059 2456574.54983 16.670 0.025
2456696.27061 17.110 0.020 2456696.27299 16.738 0.009
2456950.55750 16.970 0.043 2456950.56127 16.650 0.017
2457011.41917 17.000 0.039 2457011.41777 16.764 0.023
2457013.41918 17.055 0.064 2457013.41779 16.732 0.023
2457013.50973 17.019 0.019 2457013.51350 16.704 0.008
2457014.42774 16.964 0.052 2457014.42635 16.623 0.056
2457015.42773 17.037 0.028 2457015.42634 16.702 0.006
2457016.42779 16.998 0.073 2457016.42640 16.710 0.006
2457017.47439 17.101 0.005 2457017.47299 16.702 0.037
2457018.50164 17.103 0.029 2457018.50024 16.754 0.036
2457037.57374 17.062 0.050 2457037.57235 16.703 0.025
2457045.49679 17.133 0.080 2457045.49538 16.667 0.023
2457071.44659 17.070 0.019 2457071.45036 16.734 0.014
2457094.35936 17.020 0.022 2457094.35797 16.634 0.023
2457095.35339 17.051 0.060 2457095.35199 16.739 0.005
2457096.34201 16.966 0.060 2457096.34062 16.744 0.019
2457098.38090 17.171 0.060 2457098.37951 16.717 0.019

- - - 2457659.60479 16.837 0.035
2457693.45470 17.061 0.019 2457693.45591 16.776 0.016
2457726.60760 17.055 0.018 2457726.60881 16.715 0.009
2457811.39821 17.028 0.005 2457811.39942 16.727 0.006
2457840.30043 16.954 0.011 2457840.30165 16.640 0.017
2458012.58857 17.099 0.033 2458012.58856 16.714 0.028
2458039.62922 17.172 0.062 2458039.63208 16.835 0.085
2458053.54774 17.166 0.008 2458053.55060 16.793 0.009
2458080.55398 17.227 0.013 2458080.55684 16.836 0.005
2458113.44308 17.238 0.050 2458113.44669 16.845 0.035
2458145.56729 17.296 0.041 2458145.57090 16.834 0.057

- - - 2458230.36005 16.957 0.056
2458396.54823 17.289 0.069 2458396.55203 16.991 0.074
2458552.28646 17.210 0.052 2458552.28815 16.874 0.043
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B.2. TABEJIE

Tabena B.2-7: Bpennoctu 3a Kpuse cjaja objexta 08384235 y V u R duirpy.

Jymujancku marym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) og (mag)
2456696.32194 17.769 0.012 2456696.31056 17.487 0.031
2456950.62914 17.864 0.045 2456950.63292 17.545 0.027
2457011.44310 17.936 0.032 2457011.44449 17.693 0.070

- - - 2457013.44459 17.594 0.057
2457013.54656 17.940 0.025 2457013.55034 17.688 0.022
- - - 2457014.43057 17.675 0.035
- - - 2457015.53992 17.626 0.016
- - - 2457016.68911 17.649 0.016
- - - 2457017.47734 17.766 0.059
- - - 2457018.50447 17.849 0.059
- - - 2457037.57681 17.669 0.048
2457045.49855 17.641 0.064 2457045.49994 17.601 0.030
2457071.48156 17.954 0.028 2457071.48534 17.663 0.040
2457094.36143 17.732 0.087 2457094.36282 17.643 0.028
2457095.35509 17.855 0.095 2457095.35648 17.604 0.028
2457096.34369 17.721 0.042 - - -
2457098.38266 17.781 0.042 2457098.38405 17.548 0.040
- - - 2457694.53228 17.529 0.024
2457726.61484 17.799 0.007 2457726.61606 17.493 0.018
2457811.40718 17.814 0.005 2457811.40874 17.538 0.021
2457840.30891 17.787 0.035 2457840.31012 17.553 0.011
- - - 2458012.62704 17.505 0.095
2458042.64800 17.968 0.037 2458042.65156 17.568 0.005
2458053.59293 18.002 0.010 2458053.59579 17.759 0.008
- - - 2458080.57098 17.677 0.086
2458113.46317 17.950 0.079 2458113.46679 17.674 0.054
- - - 2458145.63645 17.672 0.028
2458228.36145 17.899 0.006 2458228.36506 17.662 0.037
2458248.38583 17.818 0.030 - - -
2458396.62502 17.919 0.094 2458396.62883 17.727 0.041
2458552.38264 17.884 0.037 2458552.38451 17.650 0.005
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B.2. TABEJIE

Tabena B.2-8: Bpeanocrn 3a kpuse cjaja objekra 0838-+456 v V u R durrpy.

Jymmjarcku marym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) og (mag)

2456696.35960 17.570 0.044 2456696.36338 17.113 0.029
2456715.57597 17.579 0.028 2456715.58305 17.077 0.011
2456950.59319 17.622 0.009 2456950.59697 17.165 0.023
2457011.44145 17.540 0.060 2457011.44005 17.117 0.047
2457013.44154 17.625 0.005 2457013.44015 17.184 0.037
2457013.58355 17.652 0.022 2457013.58733 17.177 0.015
2457014.44297 17.625 0.005 2457014.44157 17.132 0.037
2457015.54313 17.450 0.062 2457015.54173 17.184 0.021
2457016.69229 17.537 0.044 2457016.69090 17.154 0.026
2457017.48046 17.599 0.044 2457017.47907 17.117 0.026
2457037.58014 17.556 0.066 2457037.57874 17.081 0.057
2457045.50348 17.462 0.066 2457045.50202 17.161 0.019
2457071.51787 17.618 0.015 2457071.52164 17.147 0.014

- - - 2457094.41185 17.134 0.011
2457095.38620 17.588 0.075 2457095.38471 17.149 0.008
2457096.43217 17.482 0.088 2457096.43078 17.138 0.041
2457098.39537 17.607 0.088 2457098.39398 17.196 0.041
2457121.40718 17.714 0.088 2457121.40577 17.103 0.066
2457122.43460 17.590 0.030 2457122.43319 17.196 0.052
2457125.39611 17.547 0.030 2457125.39470 17.122 0.023
2457126.35286 17.653 0.075 2457126.35146 17.089 0.023
2457132.44031 17.566 0.035 2457132.43890 17.131 0.007
2457133.41425 17.615 0.084 2457133.41284 17.141 0.007
2457136.36366 17.623 0.016 2457136.36225 17.169 0.049
2457142.38036 17.645 0.054 2457142.37895 17.100 0.016
2457150.38208 17.568 0.010 2457150.38067 17.122 0.033
2457154.37946 17.554 0.035 2457154.37805 17.075 0.073
2457158.38609 17.604 0.012 2457158.38467 17.178 0.028
2457159.38540 17.587 0.012 2457159.38398 17.138 0.028

- - - 2457659.62448 17.178 0.014

- - - 2457694.54519 17.015 0.057
2457726.62329 17.602 0.018 2457726.62451 17.150 0.005
2457811.42355 17.598 0.013 2457811.42476 17.131 0.009
2457840.32194 17.605 0.028 2457840.32315 17.145 0.030
2458012.60642 17.491 0.060 2458012.61007 17.093 0.088
2458044.52385 17.397 0.062 2458044.52671 17.130 0.008
2458080.58253 17.529 0.019 2458080.58539 17.162 0.006
2458113.50740 17.544 0.084 2458113.50740 17.113 0.033
2458145.65630 17.612 0.005 2458145.65991 17.015 0.037
2458228.38354 17.494 0.007 - - -

- - - 2458232.33221 17.174 0.027
2458258.35931 17.613 0.037 2458258.36292 17.090 0.030
2458395.55012 17.574 0.014 2458395.55394 17.076 0.006
2458580.45561 17.552 0.037 2458580.45698 17.078 0.015
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B.2. TABEJIE

Tabena B.2-9: Bpennoctu 3a kpuse cjaja objexta 08504284 y V u R duirpy.

Jymmjarcku narym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) og (mag)
2456696.39814 18.177 0.088 2456696.40191 17.865 0.031
2456950.65797 18.295 0.071 - - -

- - - 2457013.51449 17.988 0.045
2457013.62018 18.411 0.047 2457013.62395 18.106 0.021
- - - 2457014.44596 18.052 0.011
- - - 2457015.54624 18.036 0.024
- - - 2457037.58341 18.146 0.007
- - - 2457045.50692 18.136 0.005
2457071.54714 18.398 0.005 - - -
- - - 2457094.41658 18.142 0.005
- - - 2457121.41011 18.158 0.064
- - - 2457122.43767 18.067 0.005
- - - 2457125.39905 18.072 0.005
- - - 2457126.35607 18.196 0.016
- - - 2457132.44336 18.173 0.064
- - - 2457133.41731 18.082 0.039
- - - 2457142.38342 18.194 0.009
- - - 2457150.39446 18.181 0.009
- - - 2457154.38250 18.023 0.042
- - - 2457158.38916 18.083 0.038
- - - 2457159.38845 18.029 0.038
- - - 2457659.61731 18.189 0.005
2457694.60427 18.483 0.035 2457694.60586 18.171 0.045
2457726.63028 18.468 0.008 2457726.63185 18.165 0.026
2457812.39941 18.311 0.052 - - -
2457840.33101 18.390 0.032 2457840.33258 18.134 0.008
- - - 2458044.54563 18.365 0.066
2458081.48719 18.545 0.067 2458081.49073 18.288 0.045
2458113.53469 18.349 0.030 2458113.53830 18.220 0.042
2458221.36392 18.283 0.067 2458221.36549 18.098 0.062
2458232.35238 18.264 0.065 - - -
2458396.59845 18.025 0.005 - - -
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B.2. TABEJIE

Ta6ena B.2-10: Bpeanocru 3a kpuse cjaja objekra 0854+334 y V u R bunrpy.

Jymjancku marym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) op (mag)

2456717.50708 18.134 0.063 2456717.51416 17.848 0.021
2456951.61079 18.230 0.034 2456951.61456 17.858 0.012
2457011.49302 18.118 0.046 2457011.49163 17.817 0.053
2457013.51738 18.183 0.046 2457013.51598 17.742 0.053
2457014.42618 18.182 0.076 2457014.42995 17.828 0.016
2457014.44879 17.996 0.074 2457014.44740 17.667 0.054
2457015.54916 18.100 0.063 2457015.54776 17.744 0.047
2457016.69835 18.011 0.040 2457016.69686 17.811 0.069
2457017.48632 18.067 0.021 2457017.48491 17.713 0.062
2457037.58644 18.037 0.033 2457037.58495 17.800 0.043
2457045.50984 17.990 0.007 2457045.50844 17.861 0.043
2457071.58790 18.004 0.064 2457071.59167 17.740 0.084
2457094.41957 18.000 0.028 - - -
2457095.39277 18.039 0.028 2457095.39138 17.652 0.069
2457096.43836 17.913 0.096 2457096.43691 17.750 0.005
2457098.40166 18.049 0.028 2457098.40027 17.752 0.005
2457121.41314 18.038 0.060 2457121.41163 17.815 0.037
2457122.44051 17.953 0.043 2457122.43910 17.867 0.059
2457125.40206 18.014 0.049 2457125.40056 17.783 0.025
2457126.35905 17.945 0.065 2457126.35765 17.818 0.078
2457132.44621 18.115 0.016 2457132.44481 17.708 0.037
2457133.42017 18.093 0.016 2457133.41876 17.761 0.042
2457136.36980 18.070 0.028 2457136.36830 17.701 0.042
2457142.38925 18.031 0.011 2457142.38487 17.838 0.005
2457150.39781 18.046 0.008 2457150.39603 17.838 0.051
2457154.38534 18.034 0.064 2457154.38394 17.766 0.033
2457158.39204 18.124 0.094 2457158.39062 17.719 0.094
2457159.39134 17.991 0.094 2457159.38992 17.852 0.094
- - - 2457659.63105 17.932 0.020
2457694.62651 18.156 0.026 2457694.62917 17.874 0.027
2457726.63801 18.134 0.025 2457726.63957 17.886 0.019
2457812.40727 18.183 0.005 2457812.40883 17.881 0.032
2457840.34442 18.121 0.006 2457840.34668 17.921 0.042
2458044.56445 18.190 0.045 2458044.56730 17.796 0.024
2458080.61581 18.265 0.028 - - -
2458145.67663 18.342 0.041 2458145.68024 17.924 0.062
- - - 2458232.38408 17.857 0.052
- - - 2458396.57714 18.065 0.078
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B.2. TABEJIE

Tabena B.2-11: Bpemnoctu 3a kpuse cjaja objekra 09074333 y V u R dpuarpy.

Jymujarncku narym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) og (mag)

2456397.38190 15.997 0.016 2456397.38840 15.645 0.037
2456717.54147 16.128 0.008 2456717.54646 15.753 0.005
2456800.34800 16.032 0.005 2456800.35399 15.683 0.006
2456951.64561 15.899 0.008 2456951.64939 15.559 0.007
2457011.51367 16.008 0.012 2457011.51508 15.674 0.009
2457013.51887 16.023 0.010 2457013.52027 15.692 0.008
2457014.45019 16.057 0.014 2457014.45158 15.699 0.010
2457015.55067 16.052 0.011 2457015.55207 15.735 0.009
2457016.69975 16.115 0.011 2457016.70115 15.775 0.010
2457017.49430 16.251 0.015 2457017.49569 15.844 0.009
2457018.52179 16.137 0.012 2457018.52318 15.799 0.008
2457037.59339 16.047 0.011 2457037.59485 15.707 0.013
2457045.51129 15.981 0.010 2457045.51269 15.643 0.011
2457094.42107 16.218 0.012 2457094.42246 15.854 0.010
2457095.39431 16.186 0.011 2457095.39571 15.882 0.010
2457096.43975 16.256 0.011 2457096.44114 15.847 0.010
2457098.40318 16.263 0.013 2457098.40458 15.912 0.009
2457121.41457 16.136 0.010 2457121.41598 15.811 0.009
2457122.44192 16.040 0.012 2457122.44334 15.727 0.008
2457125.40347 16.110 0.011 2457125.40488 15.761 0.011
2457126.36048 16.160 0.013 2457126.36189 15.832 0.009
2457127.44968 16.075 0.017 2457127.45108 15.868 0.006
2457132.44764 16.262 0.011 2457132.44904 15.897 0.007
2457133.42159 16.305 0.012 2457133.42299 15.953 0.008
2457136.37121 16.361 0.012 2457136.37262 16.029 0.008
2457142.39067 16.500 0.011 2457142.39207 16.133 0.009
2457150.40788 16.372 0.014 2457150.40929 16.080 0.009
2457154.38676 16.362 0.016 2457154.38817 16.034 0.009
2457158.39390 16.351 0.013 2457158.39532 16.031 0.008
2457159.39278 16.389 0.010 2457159.39420 16.055 0.009

- - - 2457659.63859 16.026 0.005

- - - 2457661.57887 16.070 0.008
2457694.64869 16.267 0.006 2457694.65029 16.020 0.007

- - - 2457726.64775 16.088 0.006
2457812.41425 16.360 0.011 2457812.41546 16.110 0.005
2457840.35591 16.418 0.005 2457840.35713 16.150 0.018
2458044.58537 16.512 0.029 2458044.58822 16.194 0.005
2458080.63012 16.400 0.006 2458080.63297 16.059 0.005
2458113.57726 16.197 0.009 2458113.58087 15.938 0.005
2458230.39426 16.412 0.021 2458230.39788 16.115 0.059
2458395.59826 16.704 0.016 2458395.60207 16.445 0.022
2458580.46211 16.462 0.013 2458580.46464 16.144 0.005
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B.2. TABEJIE

Tabena B.2-12: Bpemnoctu 3a kpuse cjaja objekra 09504326 y V u R dpuarpy.

Jymujarncku narym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) og (mag)

2456717.56756 17.672 0.020 2456717.57672 17.177 0.022
2456800.38470 17.656 0.011 2456800.39793 17.145 0.018
2457011.51802 17.702 0.080 2457011.51663 17.091 0.005
2457013.53943 17.589 0.042 2457013.53803 17.094 0.039
2457014.45452 17.649 0.042 2457014.45312 17.039 0.047
2457014.45526 17.486 0.081 - - -
2457015.55502 17.448 0.024 2457015.55363 17.105 0.051
2457016.70411 17.482 0.032 - - -
2457017.49863 17.437 0.032 2457017.49723 16.994 0.057
2457018.52614 17.528 0.012 2457018.52475 17.074 0.025
2457037.59792 17.545 0.028 2457037.59654 17.110 0.025
2457045.55581 17.584 0.025 2457045.55430 17.074 0.013
2457071.62273 17.609 0.029 2457071.62650 17.127 0.009
- - - 2457094.42419 17.093 0.005
2457095.39876 17.549 0.025 2457095.39736 17.100 0.018
2457096.44423 17.659 0.025 2457096.44284 17.125 0.030
2457098.40772 17.695 0.025 2457098.40632 17.083 0.030
2457121.41897 17.591 0.082 2457121.41756 17.114 0.015
2457122.44668 17.707 0.082 2457122.44527 17.093 0.012
2457125.40787 17.549 0.086 2457125.40646 17.110 0.016
2457126.36498 17.670 0.075 2457126.36358 17.087 0.079
2457132.45200 17.564 0.059 2457132.45059 17.125 0.036
2457133.42596 17.647 0.005 2457133.42455 17.074 0.020
2457136.37562 17.646 0.063 2457136.37422 17.102 0.005
2457142.39504 17.557 0.083 2457142.39363 17.109 0.008
2457150.41215 17.675 0.022 2457150.41074 17.121 0.008
2457154.39113 17.644 0.051 2457154.38973 17.109 0.005
- - - 2457158.39685 17.110 0.005
2457159.39719 17.572 0.051 2457159.39577 17.114 0.005
- - - 2457661.62114 17.084 0.005
2457731.57086 17.375 0.005 2457731.57453 17.005 0.007
2457807.45421 17.398 0.012 2457807.45786 17.037 0.005
2457834.32139 17.421 0.011 2457834.32504 17.021 0.011
2457867.42463 17.421 0.008 2457867.42835 17.052 0.011
2457903.36255 17.422 0.019 2457903.36623 17.064 0.035
2458044.60383 17.586 0.028 2458044.60669 17.138 0.008
2458080.64444 17.657 0.016 2458080.64730 17.105 0.009
2458113.59918 17.532 0.052 2458113.60279 17.128 0.019
2458232.30583 17.461 0.017 2458232.30878 17.031 0.011
2458258.37862 17.727 0.037 2458258.38223 17.099 0.016
2458436.56609 17.544 0.023 2458436.56966 17.063 0.007
2458580.44274 17.622 0.009 2458580.44666 17.102 0.010
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B.2. TABEJIE

Tabena B.2-13: Bpemnocru 3a kpuse cjaja objekta 0952+338 y V u R duarpy.

Jynmujancku parym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) op (mag)

2456749.47516 17.183 0.037 2456749.49767 17.183 0.037
2457011.53819 17.181 0.074 2457011.53958 17.084 0.013
2457013.54093 17.077 0.113 2457013.54232 17.065 0.006
2457014.46621 17.237 0.018 2457014.46760 17.057 0.005
2457014.50515 17.175 0.038 2457014.50892 17.175 0.038
2457015.56376 17.263 0.030 2457015.56516 17.054 0.016
2457016.70552 17.221 0.028 2457016.70692 17.076 0.040
2457017.50013 17.181 0.011 2457017.50160 17.019 0.024
2457018.52761 17.196 0.004 2457018.52901 17.053 0.028
2457037.59934 17.191 0.050 2457037.60074 17.014 0.005
2457045.55721 17.262 0.030 2457045.55860 17.019 0.014
2457071.65726 17.091 0.025 - - -
2457094.45242 17.220 0.033 2457094.45391 16.999 0.006
2457095.40509 17.173 0.055 2457095.40648 17.007 0.023
2457096.45466 17.251 0.016 2457096.45615 17.040 0.013
2457098.44072 17.228 0.047 2457098.44221 17.058 0.009
2457109.41962 17.161 0.053 2457109.42102 17.045 0.008
2457110.37612 17.236 0.064 2457110.37753 17.057 0.008
2457111.37595 17.326 0.045 2457111.37736 16.911 0.046
2457112.37607 17.263 0.064 2457112.37747 16.976 0.077
2457113.37583 17.172 0.017 2457113.37733 17.085 0.061
2457121.48352 17.196 0.017 2457121.48492 16.999 0.005
2457122.47033 17.001 0.137 2457122.47175 17.003 0.023
2457125.45388 17.195 0.016 2457125.45530 17.036 0.007
2457126.40849 17.173 0.008 - - -
2457132.45564 17.170 0.012 2457132.45928 17.170 0.012
2457132.45978 17.184 0.014 2457132.46122 17.026 0.045
2457133.43693 17.204 0.014 2457133.43834 17.090 0.042
2457136.37708 17.183 0.003 2457136.37848 17.030 0.050
2457142.39649 17.187 0.008 - - -
2457149.44153 17.198 0.093 2457149.44294 16.959 0.052
2457150.42219 17.066 0.049 2457150.42360 17.033 0.012
2457151.44725 17.136 0.004 2457151.44865 17.016 0.005
2457154.39262 17.142 0.021 2457154.39402 17.013 0.057
2457158.39981 17.171 0.011 2457158.40122 17.094 0.064
2457159.39866 17.186 0.011 2457159.40008 17.003 0.064
- - - 2457661.64071 17.145 0.005
2457727.53054 17.215 0.003 2457727.53212 17.099 0.022
2457812.42021 17.260 0.008 2457812.42177 17.198 0.018
2457834.47755 17.261 0.035 2457834.47911 17.166 0.034
2457867.46633 17.253 0.004 2457867.46933 17.192 0.006
2458044.62727 17.416 0.095 2458044.63013 17.144 0.029
2458113.61689 17.382 0.073 2458113.62050 17.183 0.005
2458230.44455 17.434 0.073 2458230.45155 17.247 0.005
2458258.39804 17.351 0.035 2458258.40166 17.200 0.030
2458580.47078 17.335 0.026 2458580.47215 17.168 0.008
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B.2. TABEJIE

Tabesa B.2-14: Bpennoctu 3a kpuse cjaja objekta 10324354 y V u R dunrpy.

Jymjancku marym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) ogr (mag)

2456749.51156 17.970 0.055 2456749.53407 17.689 0.014
2457011.56299 17.983 0.047 2457011.56441 17.787 0.028
2457013.56247 18.050 0.047 2457013.56386 17.748 0.005
2457014.47193 18.197 0.216 2457014.47333 17.747 0.015
- - - 2457014.58990 17.908 0.044
2457015.56951 17.891 0.055 2457015.57091 17.768 0.005
2457016.71145 17.969 0.020 2457016.71294 17773 0.005
2457017.50593 17.997 0.020 2457017.50733 17.768 0.035
2457018.70489 17.845 0.090 2457018.70634 17.718 0.037
2457037.60535 17.972 0.067 2457037.60674 17.770 0.066
2457045.56347 18.067 0.013 - - -
2457073.39919 18.167 0.005 2457073.39729 17.950 0.005
2457094.45849 18.048 0.034 2457094.45988 17.648 0.066
2457095.41095 18.000 0.005 2457095.41233 17.741 0.013
2457096.46072 17.997 0.005 2457096.46211 17.759 0.005
- - - 2457098.44822 17.763 0.049
2457109.42567 18.050 0.051 2457109.42708 17.693 0.049
2457110.38211 17.978 0.027 2457110.38352 17.834 0.096
2457111.38196 17.940 0.027 2457111.38336 17.698 0.030
- - - 2457112.38346 17.741 0.006
- - - 2457113.38324 17.749 0.065
- - - 2457121.49456 17.841 0.082
2457122.47624 18.169 0.092 - - -
2457125.45984 18.039 0.056 2457125.46124 17.684 0.064
- - - 2457126.41592 17.775 0.064
2457132.46559 17.912 0.010 2457132.46700 17757 0.020
2457132.53462 18.063 0.013 2457132.53826 17.795 0.022
2457133.44284 17.898 0.005 2457133.44430 17.785 0.020
2457134.46214 17.897 0.083 - - -
2457136.38307 18.015 0.083 2457136.38455 17.694 0.086
- - - 2457142.40979 17.816 0.006
- - - 2457149.44878 17.825 0.038
2457150.43753 18.086 0.067 2457150.43894 17771 0.054
2457151.45305 17.991 0.026 2457151.46097 17.694 0.005
2457154.39853 18.028 0.028 2457154.40002 17.693 0.045
2457158.40569 18.068 0.064 2457158.40711 17.756 0.037
2457159.40454 17.977 0.064 2457159.40596 17.808 0.037
2457727.58800 18.092 0.016 2457727.59027 17.866 0.009
2457812.42735 18.072 0.084 2457812.42891 17.911 0.005
2457834.49583 18.102 0.005 2457834.49740 17.843 0.042
2457867.48542 18.122 0.016 2457867.48699 17.855 0.051
- - - 2458044.64908 17.770 0.076
2458081.50957 17.997 0.093 2458081.51312 17.744 0.020
2458144.62183 18.238 0.066 - - -
2458232.32239 18.059 0.013 2458232.32128 17.735 0.031
2458543.60444 18.122 0.006 2458543.60602 17.820 0.016
2458580.47954 18.126 0.006 2458580.48056 17.871 0.035
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B.2. TABEJIE

Tabesa B.2-15: Bpemanoctu 3a kpuse cjaja objexta 10344574 y V u R dunrpy.

Jymjancku marym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) opr (mag)

2456483.32640 16.919 0.026 2456483.34136 16.504 0.020
2456717.59784 16.615 0.005 2456717.60492 16.221 0.007
2456800.42551 16.261 0.010 2456800.43675 15.896 0.005
2457011.56755 16.244 0.013 2457011.56615 15.920 0.010
2457013.56697 16.231 0.014 2457013.56559 15.912 0.008
2457014.47639 16.284 0.013 2457014.47500 15.952 0.008
2457015.57443 16.266 0.012 2457015.57304 15.966 0.010
2457016.71638 16.299 0.010 2457016.71499 15.924 0.006
2457017.51695 16.198 0.019 2457017.51556 15.925 0.014
2457018.70979 16.206 0.018 - - -
2457037.61620 16.201 0.014 2457037.61474 15.836 0.006
2457045.57734 16.001 0.008 2457045.57588 15.741 0.010
2457073.43971 15.611 0.016 2457073.44348 15.268 0.005
2457094.46347 15.688 0.007 2457094.46208 15.422 0.008
2457095.41563 15.629 0.016 2457095.41424 15.343 0.008
2457096.46599 15.641 0.010 2457096.46452 15.341 0.007
2457098.46348 15.642 0.007 2457098.46203 15.342 0.008
2457109.43089 15.639 0.013 2457109.42941 15.319 0.010
2457110.38688 15.619 0.013 2457110.38547 15.281 0.006
2457111.38675 15.545 0.012 2457111.38534 15.253 0.014
2457112.38684 15.631 0.015 2457112.38544 15.353 0.013
2457113.38619 15.799 0.016 2457113.38479 15.501 0.010
2457121.49776 15.934 0.009 2457121.49635 15.639 0.009
2457125.46449 16.057 0.011 2457125.46309 15.733 0.008
2457126.41932 16.034 0.017 2457126.41792 15.687 0.006
2457132.47021 16.373 0.015 2457132.46881 16.024 0.005
2457133.44754 16.486 0.015 2457133.44614 16.151 0.008
2457136.38799 16.456 0.012 2457136.38659 16.078 0.008
2457142.41305 16.396 0.016 2457142.41165 16.103 0.011
2457149.45192 16.303 0.015 2457149.45052 15.962 0.009
2457151.46411 16.345 0.010 2457151.46270 16.038 0.007
2457154.40323 16.346 0.015 2457154.40181 16.020 0.005
2457158.41033 16.374 0.012 2457158.40890 16.075 0.011
2457159.40917 16.398 0.008 2457159.40774 16.090 0.005
- - - 2457661.63563 15.268 0.011
2457694.61401 15.700 0.005 2457694.61455 15.383 0.027
2457727.60226 15.866 0.005 2457727.60314 15.486 0.013
2457812.43604 15.969 0.007 2457812.43691 15.591 0.005
2457841.55197 16.011 0.030 2457841.55284 15.666 0.005
2457870.39696 15.806 0.012 2457870.39819 15.475 0.012
2457872.31502 15.796 0.005 2457872.31748 15.439 0.005
2458081.53095 15.942 0.006 2458081.53451 15.645 0.012
2458144.64027 16.736 0.062 2458144.64320 16.362 0.008
2458230.46984 16.496 0.045 2458230.47345 16.152 0.016
2458395.61591 16.217 0.017 2458395.61972 15.858 0.064
2458543.61340 16.109 0.005 2458543.61498 15.757 0.005
2458574.37016 15.843 0.005 2458574.37397 15.511 0.005
2458580.51284 15.904 0.011 2458580.51367 15.541 0.047
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B.2. TABEJIE

Tabena B.2-16: Bpegnocru 3a kpuse cjaja objekta 1145+321 y V u R duarpy.

Jymujancku marym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) ogr (mag)

2456722.43895 17.425 0.028 2456722.44035 17.423 0.075
2456722.51212 17.465 0.047 2456722.51358 17.317 0.051
2456726.67001 17.399 0.036 2456726.67141 17.389 0.018
2456727.66926 17.348 0.005 2456727.67066 17.364 0.066
2456728.55404 17.348 0.068 2456728.55544 17.458 0.086
2456730.68235 17.444 0.052 2456730.68375 17.337 0.040
2456736.49347 17.518 0.013 2456736.49498 17.393 0.035
2456739.55956 17.499 0.046 2456739.56095 17.343 0.035
2456748.52729 17.487 0.042 2456748.53853 17.318 0.019
2456749.56409 17.528 0.017 2456749.58660 17.365 0.013
2456752.58088 17.564 0.046 - - -
2457011.58690 17.189 0.029 2457011.58829 17.123 0.007
2457013.58691 17.230 0.029 2457013.58834 17.113 0.045
- - - 2457014.47942 17.176 0.038
2457014.70542 17.326 0.036 2457014.70919 17.272 0.019
2457015.57615 17.206 0.025 2457015.57755 17.122 0.057
2457016.71875 17.241 0.077 2457016.72015 17.202 0.038
2457017.70205 17.132 0.048 2457017.70344 17.148 0.038
2457018.71216 17.200 0.044 2457018.71367 17.299 0.062
2457037.61823 17.262 0.006 2457037.61963 17.212 0.016
2457045.57932 17.271 0.076 2457045.58072 17.234 0.064
2457073.50223 17.361 0.058 2457073.50600 17.300 0.037
2457094.46549 17.379 0.076 2457094.46688 17.143 0.073
2457095.41717 17.237 0.066 2457095.41856 17.246 0.040
2457096.46811 17.330 0.066 2457096.46957 17.189 0.062
2457098.46564 17.191 0.033 2457098.46709 17.276 0.062
2457109.43245 17.249 0.022 2457109.43385 17.195 0.078
2457110.38876 17.280 0.011 2457110.39016 17.305 0.065
2457111.38865 17.296 0.064 2457111.39006 17.397 0.025
2457112.38874 17.205 0.036 - - -
2457113.38810 17.256 0.032 2457113.38950 17.183 0.012
2457121.49964 17.301 0.032 2457121.50104 17.200 0.042
2457122.48292 17.137 0.013 2457122.48432 17.141 0.045
2457125.46647 17.156 0.068 2457125.46788 17.204 0.005
2457126.42162 17.252 0.086 2457126.42303 17.207 0.016
2457132.47210 17.250 0.010 2457132.47350 17.184 0.011
2457132.57111 17.307 0.021 - - -
2457133.44950 17.236 0.059 2457133.45091 17.200 0.095
2457134.46861 17.319 0.028 2457134.47002 17.334 0.069
2457136.39034 17.279 0.028 2457136.39175 17.236 0.061
2457142.41506 17.137 0.096 2457142.41647 17.322 0.082
2457149.45373 17.273 0.018 2457149.45514 17.206 0.009
2457150.45321 17.299 0.018 2457150.45499 17.193 0.059
- - - 2457151.46730 17.277 0.085
2457154.40511 17.301 0.055 2457154.40651 17.157 0.043
2457156.47997 17.375 0.016 2457156.48360 17.263 0.007
2457158.41219 17.223 0.035 2457158.41361 17.218 0.030
2457159.41102 17.272 0.035 2457159.41244 17.175 0.030
- - - 2457727.61798 17.418 0.010
2457834.51124 17.363 0.029 2457834.51281 17.354 0.008
2457835.50098 17.410 0.005 2457835.50255 17.378 0.005
2457867.49736 17.357 0.011 2457867.49896 17.346 0.005
2457904.45203 17.349 0.025 2457904.45361 17.345 0.005
2457926.34622 17.386 0.010 2457926.34781 17.349 0.027
- - - 2457934.38591 17.261 0.093
2458231.48757 17.259 0.005 2458231.49567 17.192 0.009
2458580.52101 17.386 0.008 2458580.52291 17.387 0.064
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B.2. TABEJIE

Tabena B.2-17: Bpeaunocru 3a kpuse cjaja objekra 1201+454 y V u R buarpy.

Jymujancku marym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) opg (mag)

2456722.50881 17.573 0.083 2456722.43723 17.397 0.049
- - - 2456722.51020 17.328 0.040
2456726.66697 17.456 0.083 2456726.66836 17.271 0.019
- - - 2456727.66761 17.244 0.019
- - - 2456730.68072 17.329 0.064
2456736.48994 17.438 0.080 2456736.49144 17.419 0.005
2456739.55640 17.551 0.083 2456739.55779 17.416 0.056
2456748.57732 17.582 0.048 2456748.58856 17.275 0.033
2456752.57783 17.668 0.052 2456752.57922 17.337 0.093
2457011.59129 17.594 0.074 2457011.58990 17.206 0.062
- - - 2457013.58996 17.294 0.035
2457014.49234 17.755 0.052 2457014.49095 17.343 0.016
2457015.53061 17.653 0.029 - - -
2457015.63767 17.682 0.092 2457015.63629 17.320 0.070
- - - 2457016.72213 17.419 0.070
2457018.71707 17.699 0.098 2457018.71561 17.254 0.021
- - - 2457045.58221 17.284 0.021
2457074.63394 17.690 0.018 2457074.63771 17.389 0.039
- - - 2457094.47306 17.427 0.005
- - - 2457095.56877 17.429 0.021
2457096.48124 17.745 0.043 2457096.47985 17.399 0.017
2457098.48391 17.684 0.043 2457098.48252 17.375 0.017
2457109.43839 17.782 0.068 2457109.43698 17.336 0.023
2457110.39322 17.686 0.068 2457110.39182 17.368 0.018
- - - 2457111.39172 17.342 0.064
- - - 2457112.39181 17.433 0.064
2457113.39243 17.758 0.046 2457113.39102 17.328 0.013
2457121.52129 17.823 0.046 2457121.51988 17.310 0.056
2457125.47112 17.638 0.080 2457125.46971 17.389 0.007
2457126.45205 17.751 0.037 2457126.45065 17.379 0.005
2457127.53824 17.674 0.055 2457127.54201 17.374 0.022
2457133.46279 17.699 0.051 2457133.46139 17.397 0.023
2457136.39518 17.632 0.052 2457136.39370 17.421 0.006
2457149.46051 17.706 0.025 2457149.45911 17.288 0.005
- - - 2457150.46343 17.290 0.008
2457151.47629 17.741 0.033 2457151.47488 17.279 0.081
2457154.40964 17.694 0.052 2457154.40824 17.394 0.017
2457156.53562 17.704 0.042 - - -
2457158.41675 17.620 0.030 2457158.41532 17.378 0.011
2457159.41557 17.662 0.030 2457159.41414 17.363 0.011
2457727.63729 17.555 0.005 2457727.63885 17.269 0.013
2457812.45022 17.519 0.021 2457812.45178 17.253 0.016
2457835.51480 17.524 0.005 2457835.51637 17.275 0.009
2457867.51134 17.516 0.025 2457867.51293 17.235 0.008
2457903.40161 17.513 0.005 2457903.40317 17.262 0.021
2457926.35988 17.503 0.018 - - -
2457934.41376 17.506 0.076 2457934.41741 17.221 0.009
2458081.64798 17.701 0.009 2458081.65153 17.480 0.026
2458311.36655 17.609 0.019 2458311.35605 17.458 0.064
2458573.51352 17.788 0.022 2458573.51502 17.470 0.012
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B.2. TABEJIE

Tabena B.2-18: Bpeaunocru 3a kpuse cjaja objekta 1212+467 y V u R buarpy.

Jymujancku marym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) opg (mag)

2456483.35371 17.542 0.034 2456483.36524 17.380 0.039
2456722.43288 17.844 0.029 2456722.43428 17.619 0.022
2456722.50587 17.724 0.023 2456722.50725 17.561 0.019
2456726.66412 17.708 0.031 2456726.66552 17.626 0.034
2456727.66337 17.741 0.026 2456727.66476 17.609 0.022
2456728.54757 17.692 0.029 2456728.54897 17.608 0.039
2456730.67648 17.709 0.034 2456730.67787 17.678 0.032
2456736.48710 17.838 0.026 2456736.48849 17.636 0.029
2456739.55354 17.777 0.023 2456739.55494 17.460 0.024
2456748.60238 17.737 0.057 2456748.62490 17.550 0.020
2456752.57498 17.642 0.023 2456752.57638 17.448 0.022
2456836.39287 17.935 0.027 2456836.39652 17.781 0.012
2457013.67956 17.598 0.023 2457013.68096 17.530 0.039
2457014.49380 17.800 0.042 2457014.49526 17.479 0.032
2457015.57064 17.752 0.023 2457015.57441 17.648 0.017
2457015.63906 17.678 0.016 2457015.64046 17.548 0.014
2457016.72513 17.513 0.044 2457016.72663 17.478 0.032
2457045.58511 17.553 0.029 2457045.58651 17.467 0.034
2457074.66907 17.551 0.023 2457074.67285 17.382 0.009
2457094.47633 17.683 0.031 2457094.47772 17.429 0.024
2457095.57171 17.473 0.034 2457095.57310 17.312 0.029
2457096.48275 17.515 0.026 2457096.48414 17.394 0.034
2457098.48544 17.557 0.036 2457098.48682 17.338 0.022
2457109.43993 17.400 0.026 2457109.44133 17.368 0.037
2457110.39475 17.343 0.023 2457110.39615 17.330 0.034
2457112.39475 17.522 0.023 2457112.39614 17.181 0.029
2457113.39396 17.535 0.039 2457113.39536 17.354 0.034
2457121.52283 17.571 0.026 2457121.52424 17.352 0.037
2457125.47270 17.429 0.031 2457125.47411 17.276 0.039
2457126.45367 17.440 0.029 2457126.45507 17.292 0.034
2457133.46434 17.407 0.029 2457133.46575 17.293 0.037
2457134.48372 17.388 0.039 2457134.48512 17.376 0.024
2457136.39672 17.449 0.031 2457136.39823 17.315 0.039
2457149.46243 17.282 0.023 2457149.46383 17.304 0.032
2457150.46637 17.462 0.034 2457150.47761 17.269 0.034
2457151.47781 17.447 0.039 2457151.47928 17.282 0.037
2457154.41120 17.455 0.031 2457154.41261 17.342 0.032
2457158.41832 17.448 0.029 2457158.41974 17.308 0.042
2457159.41713 17.379 0.026 2457159.41855 17.264 0.032
2457727.65393 17.656 0.005 2457727.65515 17.542 0.022
2457812.46020 17.817 0.021 2457812.46176 17.663 0.039
2457835.52405 17.772 0.045 2457835.52526 17.656 0.005
2457868.38673 17.843 0.006 2457868.38900 17.703 0.062
2457904.46190 17.884 0.122 2457904.46314 17.783 0.103
2457927.37591 17.795 0.057 2457927.37749 17.691 0.042
2457956.36833 17.779 0.005 2457956.37201 17.693 0.086
2458222.47223 18.078 0.121 2458222.47586 17.855 0.096
2458232.40151 18.086 0.080 2458232.40946 17.866 0.074
2458247.48806 18.150 0.128 2458247.49167 17.900 0.079
2458573.52201 17.881 0.011 2458573.52316 17.748 0.021
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B.2. TABEJIE

Tabena B.2-19: Bpemanoctu 3a kpuse cjaja objexra 12284077 y V u R dunrpy.

Jymujancku marym (V) V (mag) oy (mag) Jymmjascku garym (R) R (mag) og (mag)

2456722.44207 17.885 0.034 2456722.44347 17.613 0.047
2456722.51525 17.933 0.006 2456722.51665 17.680 0.013
2456726.66080 17.942 0.048 2456726.66219 17.699 0.005
2456727.66005 17.874 0.010 2456727.66145 17.702 0.005
2456730.67318 18.076 0.082 2456730.67458 17.700 0.051
2456736.48360 17.960 0.018 - - -

2456739.55001 17.985 0.097 2456739.55140 17.772 0.047
2456751.45393 18.125 0.093 2456751.45770 17.842 0.030
2457015.60819 18.099 0.031 2457015.61197 17.862 0.051

- - - 2457016.73137 17.915 0.087
2457037.62969 17.875 0.005 2457037.62830 17.809 0.030
2457045.58982 17.882 0.025 2457045.58842 17.767 0.005
2457094.48102 17.847 0.031 2457094.47963 17.770 0.015
2457095.57658 17.891 0.031 2457095.57519 17.749 0.009

- - - 2457096.48612 17.762 0.014
2457098.49023 17.858 0.031 2457098.48885 17.782 0.014

- - - 2457109.44328 17.713 0.051

- - - 2457112.39800 17.847 0.019
2457113.39864 17.880 0.055 2457113.39723 17.874 0.019
2457121.52725 17.958 0.029 - - -

- - - 2457125.47626 17.756 0.016
2457126.45882 17.999 0.010 2457126.45741 17.733 0.084
2457133.46924 17.985 0.049 2457133.46783 17.852 0.084

- - - 2457134.48711 17.704 0.010

- - - 2457136.40028 17.718 0.037
2457149.46718 17.829 0.074 2457149.46577 17.666 0.037

- - - 2457150.47952 17.868 0.008

- - - 2457151.48117 17.879 0.069
2457154.41604 17.882 0.023 2457154.41464 17.782 0.007
2457158.42317 17.914 0.098 2457158.42175 17.792 0.007
2457159.42196 18.052 0.098 2457159.42054 17.782 0.007
2457186.38486 18.062 0.023 - - -
2457812.47714 17.924 0.022 2457812.47986 17.698 0.007
2457835.53384 17.914 0.017 2457835.53540 17.702 0.075
2457868.37223 17.953 0.028 2457868.37451 17.680 0.022
2457930.37018 17.836 0.013 2457930.37386 17.628 0.005
2458228.54322 18.206 0.051 2458228.54684 17.769 0.095
2458231.46832 17.907 0.035 2458231.47822 17.765 0.027
2458573.53052 17.911 0.028 2458573.53202 17.617 0.017
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B.2. TABEJIE

Tabena B.2-20: Bpegnocru 3a kpuse cjaja objekta 1242+574 y V u R buarpy.

Jymujancku marym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) ogr (mag)
2456749.60452 17.773 0.042 2456749.62704 17.344 0.022
2456800.46302 18.167 0.053 2456800.47427 17.723 0.026
2456837.40611 18.071 0.032 2456837.40975 17.607 0.023
2456843.39999 18.106 0.033 2456843.40362 17.610 0.064
2457011.68661 17.558 0.022 2457011.68799 17.290 0.018
2457013.68599 17.787 0.027 2457013.68738 17.205 0.018
2457014.50019 17.711 0.040 2457014.50159 17.261 0.023
2457015.64212 17.681 0.039 2457015.64352 17.312 0.020
2457016.56167 17.815 0.024 2457016.56544 17.411 0.023
2457016.72834 17.583 0.032 2457016.72973 17.292 0.020
2457017.71482 17.731 0.038 2457017.71621 17.269 0.024
2457037.63615 17.786 0.026 2457037.63755 17.238 0.018
2457045.60150 17.826 0.035 2457045.60289 17.316 0.024
2457094.48309 17.444 0.029 2457094.48448 17.282 0.022
2457095.57894 17.647 0.034 2457095.58034 17.142 0.016
2457096.48970 17.371 0.028 2457096.49109 17.104 0.016
2457098.50368 17.449 0.034 2457098.50508 17.038 0.017
2457109.44680 17.480 0.028 2457109.44820 17.027 0.018
2457110.40142 17.467 0.038 2457110.40283 17.092 0.019

- - - 2457111.40273 17.148 0.024
2457112.40141 17.476 0.031 2457112.40282 17.199 0.027
2457113.40065 17.559 0.041 2457113.40205 17.057 0.017
2457121.52944 17.430 0.037 2457121.53515 17.046 0.022
2457125.48004 17.470 0.038 2457125.48145 17.087 0.020
2457126.46122 17.444 0.031 2457126.46263 17.118 0.018
2457133.47156 17.634 0.034 2457133.47297 17.326 0.020
2457134.49071 17.581 0.028 2457134.49212 17.163 0.024
2457136.40335 17.529 0.027 2457136.40476 17.117 0.020
2457149.46930 17.719 0.036 2457149.47071 17.415 0.022
2457150.49169 17.600 0.028 2457150.49310 17.298 0.022
2457151.49052 17.553 0.045 2457151.49193 17.081 0.014
2457154.41830 17.673 0.032 2457154.41971 17.260 0.014
2457156.55975 17.604 0.005 2457156.56338 17.187 0.039
2457158.42540 17.466 0.033 2457158.42682 17.122 0.015
2457159.42416 17.491 0.034 2457159.42558 16.990 0.017

- - - 2457578.39616 17.725 0.026

- - - 2457605.40115 17.514 0.013

- - - 2457611.37965 17.494 0.038

- - - 2457627.34042 17.688 0.026

- - - 2457628.32731 17.655 0.025

- - - 2457635.31468 17.601 0.032
2457816.29011 17.853 0.026 2457816.29237 17.544 0.047
2457840.39363 17.724 0.010 2457840.39589 17.372 0.020
2457904.47342 17.607 0.047 2457904.47569 17.269 0.006
2457929.39021 17.553 0.016 2457929.39389 17.166 0.030
2457956.39167 17.577 0.018 2457956.39535 17.229 0.015
2458231.50564 17.806 0.006 2458231.51443 17.452 0.005
2458250.54185 17.873 0.009 2458250.54546 17.453 0.005
2458277.51524 17.917 0.074 2458277.51892 17.483 0.067
2458280.42986 17.918 0.068 2458280.43350 17.539 0.042
2458314.40021 18.065 0.009 2458314.40351 17.692 0.060
2458336.32242 18.143 0.016 2458336.32621 17.749 0.069

- - - 2458343.32730 17.816 0.088
2458573.53911 17.888 0.005 2458573.54133 17.511 0.005
2458574.38305 17.932 0.005 2458574.37842 17.521 0.005
2458697.33373 18.160 0.054 2458697.33600 17.762 0.017
2458702.31063 18.101 0.043 2458702.31166 17.701 0.021
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B.2. TABEJIE

Tabesa B.2-21: BpennocTtu 3a kpuse cjaja objekra 13124240 y V u R dunrpy.

Jymjancku marym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) ogr (mag)

2456717.62524 17.073 0.022 2456717.63231 16.652 0.016
2456751.50161 16.836 0.016 2456751.51286 16.411 0.007
2456838.34957 16.964 0.013 2456838.35321 16.567 0.015
2456843.36424 16.946 0.012 - - -
2457037.64085 17.209 0.006 2457037.63946 16.778 0.010
2457045.60616 17.217 0.006 2457045.60477 16.792 0.010
2457095.58403 17.598 0.023 - - -
2457096.49445 17.630 0.073 - - -
2457098.50852 17.527 0.064 2457098.50713 17.092 0.035
2457109.45154 17.617 0.018 2457109.45013 17.141 0.057
2457110.40608 17.592 0.018 - - -
- - - 2457112.40465 17.114 0.009
- - - 2457113.40389 17.127 0.088
2457121.53866 17.402 0.045 2457121.53725 17.002 0.093
2457125.48528 17.466 0.062 2457125.48381 17.134 0.005
2457126.46634 17.554 0.017 2457126.46484 17.128 0.006
2457133.47668 17.578 0.040 2457133.47527 17.119 0.037
2457134.49567 17.634 0.051 2457134.49426 17.067 0.077
2457136.40820 17.562 0.005 2457136.40679 17.176 0.016
2457149.47415 17.568 0.072 2457149.47275 17.154 0.018
2457150.49644 17.466 0.022 2457150.49504 17.129 0.018
2457151.49527 17.435 0.057 2457151.49387 16.908 0.065
2457154.42334 17.355 0.057 - - -
2457158.43040 17.169 0.035 2457158.42898 16.818 0.019
2457159.42913 17.218 0.035 2457159.42771 16.845 0.019
- - - 2457578.41748 16.297 0.005
- - - 2457606.35797 16.170 0.005
2457816.45752 16.494 0.012 2457816.45979 16.188 0.006
2457835.54428 16.637 0.005 2457835.54655 16.313 0.005
2457836.53245 16.665 0.005 2457836.53470 16.292 0.005
2457868.41834 16.580 0.005 2457868.42441 16.217 0.008
- - - 2457905.42249 16.374 0.005
2457929.42487 16.814 0.005 2457929.42855 16.377 0.009
2458231.52332 17.425 0.007 2458231.53126 17.086 0.006
2458247.44493 17.220 0.048 2458247.44855 16.820 0.037
2458311.38084 17.438 0.028 2458311.38442 17.031 0.030
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B.2. TABEJIE

Tabena B.2-22: Bpeaunocru 3a kpuse cjaja objekra 1345+735 y V u R buarpy.

Jymujancku marym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) opg (mag)
2456801.51715 16.604 0.032 - - -
2456837.44384 16.563 0.019 2456837.44749 16.412 0.038
2456931.57452 16.449 0.023 2456931.58340 16.324 0.005
2457016.59786 16.498 0.007 2457016.60163 16.414 0.005
2457037.64292 16.410 0.005 2457037.64432 16.150 0.005
2457045.60830 16.411 0.039 2457045.60969 16.148 0.006
2457095.59070 16.466 0.012 2457095.59216 16.140 0.020
2457096.50533 16.449 0.005 2457096.50672 16.168 0.005
2457098.59173 16.447 0.005 2457098.59312 16.166 0.042
2457109.50647 16.442 0.038 2457109.50787 16.106 0.018
2457110.50435 16.388 0.064 2457110.50576 16.080 0.018
2457111.50440 16.478 0.044 2457111.50587 16.174 0.016
2457112.50443 16.416 0.023 2457112.50590 16.151 0.015
2457113.50446 16.383 0.017 2457113.50593 16.130 0.015
2457121.56286 16.359 0.032 2457121.56426 16.023 0.063
2457125.57519 16.404 0.005 2457125.57659 16.112 0.015
2457126.56710 16.403 0.005 2457126.56850 16.133 0.009
2457133.48637 16.407 0.017 2457133.48784 16.120 0.011
2457136.54155 16.383 0.017 2457136.54295 16.104 0.011
2457149.56381 16.410 0.028 2457149.56522 16.178 0.010
2457150.50574 16.371 0.045 2457150.50715 16.164 0.005

- - - 2457151.50444 16.165 0.030
2457154.58679 16.251 0.050 2457154.58820 16.122 0.028
2457158.55034 16.322 0.050 2457158.55176 16.083 0.032
2457159.48253 16.461 0.050 2457159.48395 16.128 0.032
2457163.54728 16.446 0.020 2457163.55091 16.309 0.033
2457221.48392 16.499 0.007 2457221.48756 16.358 0.005

- - - 2457578.43681 16.072 0.005

- - - 2457605.42159 16.032 0.012

- - - 2457611.39640 16.011 0.022

- - - 2457634.34212 16.037 0.027

- - - 2457656.26615 16.006 0.005

- - - 2457656.31184 16.070 0.023
2457694.66218 16.375 0.027 2457694.66513 16.113 0.022
2457816.30284 16.621 0.023 2457816.30372 16.355 0.058
2457840.42697 16.590 0.017 2457840.42784 16.323 0.022
2457930.41057 16.547 0.011 2457930.41425 16.192 0.016
2457935.47133 16.439 0.016 - - -
2457954.41214 16.613 0.005 2457954.41583 16.285 0.015
2457964.35917 16.617 0.005 2457964.36282 16.299 0.009
2457983.33650 16.569 0.005 2457983.34015 16.247 0.030
2457993.34399 16.572 0.005 2457993.34763 16.247 0.005
2458230.50763 16.369 0.023 2458230.51533 16.103 0.005
2458311.46083 16.281 0.017 2458311.46684 16.029 0.007
2458335.39594 16.281 0.019 2458335.39923 16.035 0.013
2458344.35214 16.278 0.011 2458344.35562 16.012 0.016
2458436.21517 16.293 0.005 2458436.21461 16.022 0.025
2458573.56598 16.177 0.005 2458573.56680 15.919 0.005
2458697.34336 16.334 0.010 2458697.34519 16.045 0.016
2458702.35296 16.334 0.007 2458702.35375 16.045 0.005
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B.2. TABEJIE

Tabesa B.2-23: Bpemnoctu 3a kpuse cjaja objekra 14294249 y V u R dpunrpy.

Jymmjarncku marym (V) V (mag) oy (mag) Jymumjancku marym (R) R (mag) og (mag)

2456751.53889 17.560 0.022 2456751.55014 17.296 0.005
2456837.47948 17.579 0.030 2456837.48311 17.315 0.021
2456843.43701 17.614 0.025 2456843.44066 17.343 0.011
2457016.63476 17.434 0.005 2457016.63853 17.242 0.018
2457037.64770 17.195 0.017 2457037.64631 17.110 0.014
2457045.62198 17.134 0.033 2457045.62338 17.124 0.015
2457095.59594 17.307 0.036 2457095.59448 17.130 0.019
2457096.51015 17.387 0.029 2457096.50876 17.222 0.019
2457098.59697 17.384 0.035 2457098.59551 17.180 0.016
2457109.51093 17.476 0.027 2457109.50952 17.324 0.017
2457110.50928 17.425 0.029 2457110.50787 17.148 0.020
2457111.50894 17.468 0.031 2457111.50753 17.181 0.016
2457112.50944 17.461 0.029 2457112.50803 17.240 0.020
2457113.50947 17.474 0.028 2457113.50806 17.178 0.016
2457121.56806 17.540 0.027 2457121.56663 17.300 0.017
2457125.58027 17.433 0.032 2457125.57887 17.199 0.017
2457126.57221 17.434 0.035 2457126.57080 17.161 0.018
2457127.57758 17.582 0.015 2457127.58135 17.307 0.009
2457133.49161 17.350 0.027 2457133.49014 17.190 0.018
2457136.54667 17.484 0.029 2457136.54525 17.205 0.019
2457142.46278 17.200 0.031 - - -

- - - 2457149.56732 17.112 0.017
2457150.51916 17.328 0.041 2457150.50937 17.157 0.021
2457154.59162 17.326 0.035 2457154.59022 17.142 0.017
2457158.55529 17.350 0.037 2457158.55386 17.151 0.017
2457159.48762 17.414 0.029 2457159.48619 17.139 0.018
2457163.57758 17.478 0.049 2457163.58123 17.214 0.009
2457220.42519 17.560 0.035 2457220.42883 17.315 0.060

- - - 2457606.37264 17.107 0.013

- - - 2457627.32454 17.076 0.017

- - - 2457628.31105 17.114 0.005

- - - 2457636.31881 17.127 0.048
2457807.49889 17.363 0.017 2457807.50256 17.160 0.009
2457834.37588 17.337 0.011 2457834.37953 17.126 0.020
2457867.44735 17.325 0.011 2457867.45106 17.134 0.005
2457893.53069 17.366 0.016 2457893.53433 17.156 0.021
2457954.38952 17.365 0.051 2457954.39318 17.130 0.060
2457982.33234 17.375 0.098 2457982.33599 17.114 0.024
2458231.53859 17.430 0.005 2458231.54404 17.257 0.007
2458314.41851 17.520 0.037 2458314.42180 17.301 0.005
2458336.34073 17.520 0.011 2458336.34452 17.264 0.013
2458344.30765 17.320 0.023 2458344.31149 17.289 0.008
2458580.53384 17.507 0.008 2458580.53660 17.250 0.005
2458690.35191 17.459 0.006 2458690.35490 17.219 0.009
2458702.31988 17.431 0.021 2458702.32247 17.206 0.018
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B.2. TABEJIE

Tabena B.2-24: Bpeanocru 3a kpuse cjaja objekta 1518+162 y V u R dbuarpy.

Jymujancku marym (V) V (mag) oy (mag) Jymmjascku marym (R) R (mag) og (mag)

2456806.38785 17.962 0.031 - - -

2456838.38446 17.981 0.017 2456838.38810 17.548 0.015
2456843.48208 17.939 0.036 2456843.48573 17.585 0.027
2457015.69057 17.845 0.031 2457015.69435 17.435 0.015
2457037.64914 17.789 0.027 2457037.65054 17.472 0.008
2457095.59747 17.751 0.027 2457095.59886 17.460 0.031
2457096.51158 17.908 0.033 2457096.51298 17.416 0.051
2457098.59853 17.861 0.033 2457098.59992 17.488 0.078
2457109.51239 17.670 0.005 2457109.51381 17.377 0.022
2457110.51074 17.672 0.034 2457110.51215 17.346 0.022
2457111.51039 17.835 0.034 2457111.51180 17.520 0.064
2457112.51090 17.787 0.016 2457112.51231 17.429 0.012
2457113.51093 17.809 0.016 2457113.51234 17.412 0.098
2457121.56995 17.604 0.090 2457121.57135 17.551 0.056
2457125.58196 17.731 0.032 2457125.58337 17.472 0.063
2457126.57391 17.776 0.035 2457126.57532 17.383 0.069
2457127.61317 17.702 0.062 2457127.61694 17.535 0.046
2457133.49313 17.726 0.066 2457133.49454 17.480 0.015
2457136.54820 17.820 0.068 2457136.54960 17.501 0.015
2457142.46432 17.724 0.031 - - -

2457149.57078 17.680 0.031 2457149.57218 17.509 0.054
2457150.52083 17.827 0.010 2457150.52223 17.432 0.015
2457154.59327 17.845 0.008 2457154.59467 17.453 0.039
2457158.55698 17.856 0.061 2457158.55840 17.398 0.052
2457159.48933 17.770 0.061 2457159.49075 17.471 0.052
2457165.53428 17.908 0.098 2457165.53792 17.504 0.054
2457572.44793 17.725 0.014 2457572.45157 17.422 0.031

- - - 2457605.43538 17.473 0.074

- - - 2457627.35688 17.492 0.006

- - - 2457628.34323 17.463 0.030

- - - 2457629.31961 17.324 0.034
2457807.51553 17.784 0.038 2457807.51920 17.434 0.021

- - - 2457808.61277 17.298 0.055
2457846.49215 17.779 0.013 2457846.49580 17.410 0.005
2457870.44708 17.834 0.018 - - -

- - - 2457871.52163 17.502 0.005
2457954.43633 17.727 0.042 - - -
2457964.38016 17.764 0.030 2457964.38380 17.432 0.064
2457982.35642 17.848 0.082 2457982.36007 17.390 0.046
2458220.59995 17.840 0.037 2458220.60361 17.528 0.028

- - - 2458229.44894 17.553 0.086
2458281.43096 17.801 0.044 2458281.43461 17.511 0.035
2458314.43674 17.807 0.064 2458314.44038 17.497 0.062
2458336.35841 17.819 0.028 2458336.36219 17.508 0.005
2458343.34420 17.851 0.028 2458343.34804 17.526 0.043
2458580.54302 17.986 0.005 2458580.54440 17.596 0.023
2458645.45295 18.024 0.021 - - -
2458690.36845 18.012 0.005 2458690.37214 17.646 0.017
2458702.33238 17.999 0.067 2458702.33340 17.601 0.038
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B.2. TABEJIE

Tabesa B.2-25: Bpennoctu 3a kpuse cjaja objekrta 1535+231 y V u R dunrpy.

Jymjancku marym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) ogr (mag)

2456751.57373 18.899 0.041 2456751.58498 18.517 0.050
2456802.54506 18.957 0.032 2456802.55630 18.610 0.068
2456836.43030 19.036 0.047 2456836.43394 18.607 0.037
2456842.46141 18.895 0.051 - - -
2457016.67664 18.759 0.025 2457016.68042 18.398 0.099
2457095.60183 18.477 0.061 2457096.51445 18.335 0.053
2457096.51584 18.375 0.062 - - -
2457098.60289 18.673 0.066 2457098.60150 18.396 0.052
2457109.51679 18.365 0.082 - - -
2457110.51510 18.409 0.081 2457110.51369 18.261 0.053
2457112.51527 18.488 0.072 2457112.51386 18.206 0.047
2457113.51529 18.382 0.050 2457113.51389 18.337 0.052
2457121.57435 18.298 0.065 2457121.57294 18.405 0.039
2457125.58634 18.850 0.067 2457125.58494 18.326 0.052
2457126.57830 18.565 0.078 2457126.57689 18.158 0.058
2457133.49753 18.339 0.071 2457133.49613 18.148 0.057
2457136.55296 18.574 0.094 2457136.55117 18.361 0.054
2457149.57502 18.235 0.076 2457149.57361 18.201 0.050
2457154.59751 18.499 0.077 2457154.59611 18.175 0.051
2457158.56171 18.466 0.083 2457158.55985 18.192 0.054
2457159.49373 18.346 0.063 2457159.49233 18.298 0.056
2457216.36558 18.366 0.057 2457216.36921 18.068 0.077
2457222.45345 18.537 0.093 2457222.45709 18.098 0.035
2457572.46558 18.356 0.032 2457572.46923 17.987 0.037
- - - 2457605.45183 17.904 0.099
- - - 2457628.36043 17.993 0.020
- - - 2457629.33526 17.883 0.037
- - - 2457635.33075 18.017 0.049
2457816.47466 18.197 0.042 2457816.47761 18.010 0.040
2457840.46866 18.291 0.044 2457840.48398 18.079 0.019
2457929.44904 18.238 0.058 2457929.45271 18.037 0.107
2457934.48045 18.264 0.027 2457934.48409 18.049 0.136
2457954.45585 18.195 0.095 2457954.45958 17.921 0.153
2457964.39766 18.150 0.069 2457964.40130 17.864 0.011
2457983.35579 18.153 0.079 2457983.35945 17797 0.049
2457992.34045 18.133 0.077 2457992.34410 17.839 0.064
2458012.25856 18.136 0.057 2458012.26220 17.894 0.068
2458222.50559 18.422 0.134 2458222.50921 18.212 0.106
2458232.45291 18.367 0.121 2458232.45874 18.157 0.184
2458281.45224 18.447 0.091 2458281.45589 18.129 0.009
2458311.44148 18.583 0.008 2458311.44506 18.190 0.078
2458335.37739 18.450 0.028 2458335.38102 18.450 0.040
2458344.32979 18.654 0.045 2458344.33363 18.451 0.139
2458580.55406 18.438 0.017 2458580.55665 18.190 0.008
2458645.47424 18.660 0.042 2458645.47718 18.435 0.011
2458690.38235 18.673 0.045 2458690.38463 18.415 0.024
2458702.34279 18.702 0.032 2458702.34399 18.476 0.042
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B.2. TABEJIE

Tabena B.2-26: Bpemuoctu 3a kpuse cjaja objekta 15564335y V u R duarpy.

Jymujancku marym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) og (mag)
2456751.60946 17.360 0.017 2456751.62069 16.886 0.016
2456802.58615 17.350 0.020 - - -
2456836.46584 17.376 0.009 2456836.46948 16.903 0.011
2456842.53528 17.399 0.014 2456842.53892 16.923 0.013
2457095.60346 17.360 0.023 2457095.60485 16.978 0.019

- - - 2457096.51883 16.945 0.017
2457098.60454 17.427 0.022 2457098.60593 16.961 0.015
2457109.51841 17.559 0.027 2457109.51981 16.915 0.012
2457110.51671 17.419 0.025 2457110.51811 16.981 0.016
2457111.51637 17.359 0.025 2457111.51778 16.935 0.012
2457112.51688 17.437 0.021 2457112.51829 17.022 0.013
2457113.51690 17.471 0.028 2457113.51831 16.892 0.012
2457121.57888 17.415 0.016 2457121.58029 16.957 0.018
2457125.58800 17.423 0.023 2457125.58942 16.886 0.019
2457126.57996 17.403 0.021 2457126.58137 16.981 0.015
2457132.60841 17.434 0.025 2457132.61205 16.946 0.080
2457133.49917 17.399 0.025 2457133.50058 16.954 0.019
2457136.55462 17.417 0.018 2457136.55602 16.959 0.017
2457149.57659 17.378 0.028 2457149.57799 16.955 0.010

- - - 2457150.53726 17.007 0.017
2457154.59909 17.411 0.028 2457154.60050 16.930 0.016
2457158.56330 17.483 0.025 2457158.56471 16.980 0.017
2457159.49525 17.460 0.020 2457159.49667 16.953 0.016
2457216.40041 17.445 0.008 2457216.40404 16.984 0.022
2457572.48159 17.527 0.033 2457572.48453 17.018 0.032

- - - 2457605.46764 17.029 0.005

- - - 2457629.35523 17.022 0.033

- - - 2457634.35726 17.052 0.005

- - - 2457656.28226 17.044 0.021

- - - 2457659.31993 17.059 0.005
2457840.52312 17.407 0.005 2457840.52538 16.958 0.006
2457902.51971 17.452 0.005 2457902.52198 16.995 0.007
2457934.50593 17.547 0.012 2457934.50958 16.984 0.013

- - - 2457935.49674 16.973 0.030
2457954.48082 17.541 0.036 2457954.48450 17.028 0.057
2457963.47415 17.495 0.011 2457963.47780 16.990 0.013
2457983.37364 17.519 0.005 2457983.37729 16.961 0.032
2457992.35937 17.544 0.013 2457992.36303 17.024 0.005
2458012.27839 17.471 0.120 2458012.28203 16.969 0.028

- - - 2458040.25992 17.057 0.074

- - - 2458042.27477 16.937 0.053
2458220.61933 17.496 0.034 2458220.62159 17.059 0.047
2458228.59447 17.458 0.059 2458228.59808 17.080 0.045
2458229.47240 17.475 0.024 2458229.47601 17.064 0.021
2458281.47334 17.508 0.070 2458281.47699 16.967 0.026
2458336.37606 17.504 0.005 2458336.37984 17.053 0.006
2458348.36218 17.522 0.024 2458348.36217 17.043 0.055
2458397.27162 17.490 0.006 2458397.27543 17.051 0.012
2458645.48990 17.581 0.011 2458645.49214 17.061 0.006
2458690.39012 17.553 0.028 2458690.39101 17.051 0.008
2458702.36144 17.545 0.012 2458702.36264 17.027 0.018
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B.2. TABEJIE

Tabesa B.2-27: Bpennoctu 3a kpuse cjaja objekta 1603+699 y V u R dunrpy.

Jymjancku marym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) opr (mag)
2456482.44700 17.141 0.031 2456482.45159 16.796 0.019
2456541.45615 17.033 0.058 2456541.46487 16.765 0.056
2456804.55576 17.123 0.016 2456804.56700 16.731 0.026
2456836.54986 17.128 0.013 2456836.55351 16.749 0.021
2456842.38579 17.160 0.016 2456842.39490 16.768 0.025
2456949.29255 17.026 0.084 2456949.30199 16.696 0.005
2457095.67671 17.326 0.030 2457095.67533 16.842 0.005
2457098.52594 17.283 0.044 2457098.52455 16.847 0.020
2457109.58784 17.221 0.006 2457109.58644 16.819 0.005
2457110.58927 17.212 0.035 2457110.58786 16.826 0.015
2457112.58904 17.262 0.025 2457112.58763 16.805 0.012
2457113.58924 17.226 0.007 2457113.58784 16.822 0.005
2457126.58886 17.236 0.014 2457126.58746 16.828 0.005
2457127.59956 17.256 0.023 2457127.59815 16.741 0.006

- - - 2457134.50587 16.786 0.006
2457136.57844 17.224 0.044 2457136.57702 16.795 0.009
2457149.58187 17.286 0.008 2457149.58046 16.782 0.005

- - - 2457150.59492 16.788 0.005
2457158.56828 17.227 0.018 2457158.56686 16.786 0.005
2457159.55959 17.252 0.018 2457159.55817 16.791 0.005
2457185.52132 17.115 0.031 2457185.52497 16.746 0.005
2457220.47467 17.137 0.011 2457220.47831 16.763 0.010
2457572.49598 17.280 0.005 2457572.49893 16.890 0.005

- - - 2457605.48337 16.880 0.007

- - - 2457627.39440 16.872 0.005

- - - 2457629.51995 16.850 0.016

- - - 2457634.36729 16.884 0.005

- - - 2457656.35719 16.877 0.033

- - - 2457661.36685 16.843 0.007
2457816.31848 17.112 0.028 2457816.32005 16.718 0.022
2457840.53679 17.134 0.013 2457840.53836 16.758 0.006
2457929.50104 17.116 0.036 2457929.50473 16.658 0.005
2457935.51398 17.072 0.005 2457935.51763 16.652 0.005
2457954.50559 17.087 0.020 2457954.50931 16.705 0.048
2457963.49646 17.115 0.034 2457963.50011 16.630 0.060
2457982.37825 17.108 0.022 2457982.38190 16.695 0.005
2457992.38437 17.060 0.010 2457992.38802 16.679 0.008
2458012.31422 17.049 0.040 2458012.31787 16.660 0.018
2458020.34942 17.183 0.047 2458020.35303 16.831 0.006
2458229.56756 17.069 0.042 - - -
2458250.49463 17.035 0.008 2458250.49824 16.744 0.014
2458281.49326 17.040 0.031 2458281.49691 16.662 0.005
2458337.43432 17.060 0.010 2458337.43815 16.643 0.028
2458344.39478 17.064 0.038 2458344.40259 16.670 0.024
2458397.29407 17.084 0.017 2458397.29787 16.727 0.026
2458435.20929 17.070 0.030 2458435.21082 16.653 0.006
2458615.50506 17.108 0.005 2458615.50662 16.666 0.011
2458645.50223 17.106 0.005 2458645.50378 16.672 0.013
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B.2. TABEJIE

Tabesa B.2-28: Bpemnoctu 3a kpuse cjaja objekta 16074604 y V u R dunrpy.

Jymjancku marym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) opr (mag)

2456482.46381 17.308 0.009 2456482.47802 16.917 0.005
2456717.65013 17.246 0.024 2456717.65512 16.886 0.020
2456805.54042 17.192 0.024 2456805.55152 16.815 0.005
2456837.37047 17.152 0.009 2456837.37411 16.798 0.009
2456842.42669 17.181 0.009 2456842.43032 16.813 0.012
2456949.34994 17.306 0.155 2456949.35371 16.933 0.039
2457095.67813 17.244 0.039 2457095.67952 16.821 0.022
2457098.52750 17.197 0.021 2457098.52889 16.747 0.017
2457109.58942 17.261 0.034 2457109.59082 16.898 0.024
2457110.59083 17.390 0.033 2457110.59224 16.878 0.022
2457112.59063 17.288 0.037 2457112.59204 16.852 0.024
2457113.59081 17.269 0.037 2457113.59222 16.898 0.023
2457126.59033 17.373 0.034 2457126.59173 16.895 0.025
2457127.60102 17.371 0.037 2457127.60242 16.913 0.023
2457136.57992 17.316 0.026 2457136.58171 16.932 0.023
2457149.58339 17.525 0.045 2457149.58488 16.857 0.022
2457150.59795 17.454 0.040 2457150.59935 17.045 0.025
2457158.56985 17.507 0.034 2457158.57134 17.007 0.023
2457159.56121 17.428 0.035 2457159.56263 16.973 0.023
2457185.55556 17.479 0.038 2457185.55919 17.009 0.042
2457220.51060 17.503 0.037 2457220.51424 17.027 0.013
2457572.51038 17.588 0.048 2457572.51333 16.983 0.025

- - - 2457605.49661 17.123 0.021

- - - 2457627.40496 17.140 0.005

- - - 2457634.38188 17.123 0.010

- - - 2457659.34793 16.894 0.074
2457841.56311 17.560 0.013 2457841.56538 17.121 0.008
2457903.43320 17.454 0.011 2457903.43550 17.026 0.009
2457929.52234 17.576 0.017 2457929.52605 17.046 0.041
2457935.53477 17.550 0.031 2457935.53842 16.983 0.024
2457954.52590 17.522 0.025 2457954.52961 16.997 0.016
2457963.51443 17.547 0.009 2457963.51808 17.098 0.098
2457982.39842 17.498 0.040 2457982.40207 16.959 0.028
2458012.33205 17.308 0.018 2458012.33569 16.898 0.013
2458040.29839 17.411 0.015 2458040.30123 16.951 0.017
2458229.39034 17.372 0.001 2458229.39396 16.949 0.027
2458231.45699 17.426 0.018 2458231.44767 16.953 0.034
2458232.50606 17.366 0.066 2458232.50606 16.923 0.032

- - - 2458281.51677 17.027 0.024
2458320.34751 17.369 0.041 2458320.36055 16.982 0.006
2458337.45136 17.467 0.013 2458337.45520 16.953 0.060
2458348.40868 17.411 0.020 2458348.41252 16.996 0.023

- - - 2458371.36409 16.814 0.025
2458396.29309 17.299 0.012 2458396.29690 16.915 0.045
2458436.22809 17.351 0.016 2458436.22793 16.916 0.017
2458615.51370 17.677 0.006 2458615.51595 17.091 0.032
2458690.39588 17.546 0.009 2458690.39745 17.084 0.010
2458702.39578 17.499 0.005 2458702.39768 17.037 0.013
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B.2. TABEJIE

Tabena B.2-29: Bpennocru 3a kpuse cjaja objekta 1612+378 y V u R dbuarpy.

Jymujarncku narym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) og (mag)

2456482.48897 16.697 0.010 2456482.50373 16.329 0.013
2456805.57751 16.686 0.010 2456805.58862 16.288 0.015
2456837.55434 16.701 0.005 2456837.55797 16.271 0.005
2456932.30467 16.733 0.019 2456932.30831 16.334 0.006
2457095.68314 16.803 0.018 2457095.68163 16.354 0.007
2457098.53202 16.795 0.018 2457098.53063 16.362 0.013
2457109.59410 16.797 0.018 2457109.59269 16.394 0.013
2457110.59552 16.841 0.018 2457110.59411 16.368 0.011
2457112.59533 16.745 0.017 2457112.59392 16.370 0.012
2457113.59552 16.743 0.015 2457113.59411 16.397 0.011
2457126.59528 16.828 0.018 2457126.59377 16.380 0.012
2457127.60612 16.821 0.021 2457127.60459 16.376 0.013
2457136.58541 16.822 0.013 2457136.58394 16.398 0.009
2457149.58827 16.801 0.016 2457149.58687 16.435 0.010
2457150.60267 16.760 0.014 2457150.60126 16.356 0.008
2457158.57473 16.858 0.016 2457158.57331 16.414 0.011
2457159.56609 16.811 0.018 2457159.56469 16.398 0.010
2457187.55038 16.844 0.019 2457187.55403 16.405 0.015
2457221.52980 16.847 0.013 2457221.53345 16.408 0.024
2457572.52356 16.981 0.006 2457572.52580 16.509 0.013

- - - 2457605.50931 16.552 0.005

- - - 2457627.41485 16.555 0.005

- - - 2457634.39197 16.546 0.024

- - - 2457656.30017 16.572 0.005
2457840.57428 17.062 0.019 2457840.57653 16.578 0.008
2457903.44733 17.105 0.005 2457903.44962 16.616 0.006
2457929.54688 17.042 0.037 2457929.55060 16.600 0.006
2457934.52869 17.050 0.018 2457934.53234 16.616 0.017
2457956.42628 17.087 0.024 2457956.42995 16.586 0.005
2457964.41591 17.063 0.012 2457964.41956 16.613 0.005

- - - 2457982.42197 16.595 0.013
2457993.40539 17.059 0.021 2457993.40903 16.586 0.005
2458012.29638 17.060 0.016 2458012.30002 16.605 0.025
2458040.27543 17.128 0.020 2458040.27829 16.661 0.028
2458230.53986 17.021 0.005 2458230.54347 16.565 0.017
2458250.51673 17.026 0.042 2458250.52035 16.580 0.013
2458281.53322 17.013 0.005 2458281.53686 16.576 0.028
2458311.49999 16.966 0.005 2458311.50293 16.539 0.009
2458335.43310 16.975 0.014 2458335.43638 16.541 0.009
2458345.42316 16.992 0.032 2458345.42665 16.520 0.042
2458690.40291 16.777 0.012 2458690.40448 16.376 0.006
2458702.38012 16.777 0.008 2458702.38149 16.379 0.008
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Tabesa B.2-30: Bpemmoctu 3a kpuse cjaja objekta 16184530 y V u R dpuarpy.

Jymmjancku jarym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) og (mag)

2456482.52042 16.813 0.024 2456482.52711 16.547 0.009
2456838.42016 16.887 0.007 2456838.42380 16.618 0.005
2456932.34044 16.871 0.031 2456932.34407 16.590 0.019
2457095.68519 16.816 0.033 2457095.68668 16.613 0.018
2457098.53364 16.863 0.011 2457098.53503 16.638 0.022
2457109.59584 16.878 0.018 2457109.59724 16.607 0.006
2457110.59725 16.853 0.013 2457110.59864 16.599 0.006
2457112.59707 16.872 0.023 2457112.59849 16.698 0.055
2457113.59728 16.839 0.013 2457113.59868 16.620 0.014
2457126.59722 16.858 0.007 2457126.59863 16.600 0.024
2457127.60824 16.868 0.007 2457127.60971 16.634 0.025
2457135.41779 16.941 0.019 2457135.42142 16.667 0.006
2457136.58760 16.939 0.031 2457136.58910 16.599 0.008
2457149.59013 16.895 0.015 2457149.59153 16.588 0.013
2457150.60443 16.916 0.015 2457150.60584 16.606 0.013

- - - 2457151.54785 16.624 0.013
2457158.57656 16.868 0.006 2457158.57798 16.643 0.033
2457159.56795 16.877 0.006 2457159.56936 16.597 0.033
2457216.47925 16.900 0.021 2457216.48289 16.599 0.013
2457572.53517 16.840 0.028 2457572.53742 16.574 0.034

- - - 2457605.51928 16.633 0.005

- - - 2457627.42483 16.642 0.005

- - - 2457634.40596 16.616 0.005

- - - 2457659.37578 16.611 0.023
2457840.59571 16.919 0.016 2457840.59796 16.661 0.023
2457903.46331 16.920 0.006 2457903.46558 16.671 0.013
2457930.43583 16.933 0.026 2457930.43951 16.610 0.005
2457935.55566 16.951 0.035 2457935.55931 16.519 0.011
2457954.54707 16.918 0.042 2457954.55076 16.599 0.015
2457964.43610 16.933 0.020 2457964.43975 16.649 0.008
2457982.43673 16.947 0.019 2457982.44038 16.649 0.052
2457993.42454 16.904 0.036 2457993.42818 16.671 0.046
2458012.34877 16.959 0.055 2458012.35242 16.609 0.005
2458041.27683 17.011 0.008 2458041.27969 16.758 0.073
2458230.56129 17.005 0.033 2458230.56491 16.753 0.069
2458335.45099 16.948 0.007 2458335.45464 16.694 0.047
2458344.42413 16.948 0.026 2458344.42796 16.702 0.008
2458436.22120 16.921 0.023 2458436.22044 16.655 0.028
2458690.41025 16.897 0.016 2458690.41182 16.640 0.005
2458702.40501 16.897 0.005 2458702.40690 16.642 0.014
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Tabesa B.2-31: Bpennoctu 3a kpuse cjaja objekra 17224119y V u R dunrpy.

Jymjancku marym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) ogr (mag)

2456483.48129 15.297 0.018 2456483.49204 14.836 0.013
2456838.45645 15.024 0.013 2456838.46009 14.544 0.010
2457095.69024 15.700 0.008 2457095.68885 15.261 0.005
2457098.55208 15.585 0.005 2457098.55069 15.179 0.005
2457109.60058 15.559 0.006 2457109.59918 15.134 0.005
2457110.60199 15.538 0.007 2457110.60058 15.092 0.005
2457112.60185 15.526 0.008 2457112.60044 15.104 0.006
2457113.60206 15.535 0.009 2457113.60065 15.130 0.006
2457126.60217 15.581 0.007 2457126.60076 15.155 0.006
2457127.61274 15.572 0.009 2457127.61134 15.162 0.006
2457135.45551 15.759 0.010 2457135.46462 15.316 0.014
2457136.59275 15.789 0.012 2457136.59134 15.362 0.005
2457149.59522 15.782 0.015 2457149.59381 15.378 0.008
2457150.60943 15.803 0.013 2457150.60802 15.372 0.007
2457151.55148 15.772 0.013 2457151.55007 15.342 0.010
2457155.53345 15.772 0.005 2457155.53709 15.361 0.033
2457158.58165 15.739 0.013 2457158.58023 15.279 0.006
2457159.57304 15.686 0.006 2457159.57162 15.276 0.006
2457216.51454 15.426 0.013 2457216.51271 15.007 0.020
2457246.41572 15.549 0.009 2457246.41936 15.092 0.009
2457283.32238 15.668 0.007 2457283.32602 15.198 0.005
2457572.54545 15.505 0.080 2457572.54701 14.992 0.005

- - - 2457606.38903 14.668 0.005

- - - 2457629.36501 14.372 0.005

- - - 2457635.34299 14.423 0.005

- - - 2457656.29446 14.484 0.006
2457840.60657 15.333 0.023 2457840.60686 14.941 0.028
2457903.49269 15.257 0.005 2457903.49300 14.784 0.015
2457930.48484 15.237 0.005 2457930.48851 14.790 0.005
2457936.45386 15.175 0.009 2457936.45751 14.757 0.005
2457956.44567 15.068 0.005 2457956.44934 14.646 0.005
2457964.45425 15.142 0.005 2457964.45789 14.713 0.005
2457983.39218 15.231 0.008 2457983.39583 14.816 0.005
2458011.30105 15.039 0.005 2458011.30470 14.631 0.005
2458281.34894 15.313 0.021 2458281.35259 14.891 0.006
2458311.48348 15.122 0.008 2458311.48643 14.734 0.005
2458320.42457 14.888 0.007 2458320.42716 14.485 0.007
2458335.41521 15.252 0.011 2458335.41781 14.833 0.005
2458344.37162 15.132 0.019 2458344.37442 14.720 0.019
2458348.38622 15.340 0.030 2458348.38763 14.923 0.031
2458396.24346 14.991 0.059 2458396.23963 14.596 0.008
2458543.58629 15.842 0.005 2458543.58788 15.383 0.005
2458549.60723 16.081 0.033 2458549.60748 15.634 0.005
2458690.43323 16.772 0.029 2458690.43377 16.344 0.008
2458702.37213 16.780 0.018 2458702.37316 16.301 0.016
2458703.31468 16.719 0.005 2458703.31589 16.258 0.011
2458704.36395 16.665 0.057 2458704.36520 16.225 0.005
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Tabesa B.2-32: Bpemanoctu 3a kpuse cjaja objekra 17304604 y V u R dpunrpy.

Jynmujancku parym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) og (mag)
2456484.43665 17.988 0.023 2456484.44900 17.741 0.016
2456838.49390 18.017 0.026 2456838.49753 17.794 0.034
2456842.56972 18.063 0.088 2456842.57336 17.703 0.060
2456950.30029 18.161 0.031 2456950.30406 17.926 0.024
2457096.63029 18.102 0.076 2457096.63168 17.911 0.037
2457098.57077 18.210 0.062 2457098.57216 17.859 0.027
2457109.56731 18.123 0.073 2457109.56872 17.897 0.011
2457110.56796 18.226 0.005 2457110.56936 17.881 0.005
2457112.56800 18.232 0.005 2457112.56940 17.879 0.005
2457113.56799 18.008 0.049 - - -

- - - 2457126.61610 17.831 0.062
2457127.61714 18.078 0.049 2457127.61854 17.919 0.055
2457133.51154 18.150 0.051 2457133.51296 17.841 0.016
2457135.49344 18.296 0.032 2457135.49708 17.981 0.083

- - - 2457136.55955 17.819 0.024
2457149.59762 18.099 0.031 2457149.59909 17.853 0.024

- - - 2457150.57661 18.052 0.097
2457154.60257 18.100 0.005 2457154.60398 17.915 0.005
2457158.58412 18.142 0.030 2457158.58554 17.910 0.020
2457159.57547 18.193 0.030 2457159.57690 17.938 0.020
2457218.40389 18.256 0.020 2457218.40753 17.979 0.032

- - - 2457221.57481 17.890 0.075
2457225.46266 18.263 0.023 2457225.46631 17.978 0.031
2457246.47152 18.264 0.076 2457246.47516 18.027 0.039
2457283.36520 18.259 0.026 2457283.36885 17.965 0.050
2457574.37991 18.243 0.096 2457574.38355 17.977 0.052

- - - 2457605.53319 17.945 0.024

- - - 2457606.46622 17.948 0.020

- - - 2457627.43570 17.922 0.005

- - - 2457629.37592 17.958 0.005

- - - 2457634.41573 17.897 0.005

- - - 2457656.36653 17.915 0.005

- - - 2457661.37970 17.961 0.014
2457840.61608 18.038 0.005 2457840.61764 17.832 0.005
2457843.43194 18.124 0.005 2457843.43781 17.830 0.030
2457870.55142 18.070 0.006 2457871.53725 17.802 0.023
2457936.47791 17.971 0.076 2457936.48156 17.676 0.076
2457954.57012 17.876 0.013 2457954.57380 17.606 0.074
2457963.53655 17.881 0.005 2457963.54019 17.598 0.034
2457982.45771 17.948 0.064 2457982.46137 17.651 0.025

- - - 2457992.45837 17.640 0.018
2458011.32044 17.927 0.005 2458011.32409 17.706 0.009
2458041.33091 17.976 0.056 - - -
2458081.22845 17.951 0.046 2458081.23131 17.598 0.061
2458231.55352 17.866 0.015 2458231.56080 17.643 0.005
2458256.52594 17.962 0.005 2458256.52955 17.682 0.051
2458320.44423 18.009 0.011 2458320.45149 17.701 0.052
2458337.46966 17.979 0.058 2458337.47350 17.713 0.008
2458348.45987 17.974 0.071 2458348.46370 17.683 0.045
2458396.33144 17.916 0.057 - - -
2458400.34921 17.917 0.078 2458400.35302 17.685 0.042
2458435.22722 17.891 0.006 2458435.22874 17.637 0.016
2458455.20282 17.916 0.023 2458455.20646 17.738 0.045
2458690.43739 17.747 0.013 2458690.43827 17.499 0.018
2458702.41421 17.760 0.014 2458702.41558 17.504 0.008
2458703.50861 17.745 0.016 2458703.51016 17.534 0.028
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Tabesa B.2-33: Bpennoctu 3a kpuse cjaja objexra 17414597 y V u R dunrpy.

Jymjancku marym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) opr (mag)
2456482.54326 17.600 0.051 2456482.54994 17.145 0.031
2456838.56650 18.145 0.079 2456838.57014 17.491 0.067
2456932.42209 17.821 0.027 2456932.42587 17.302 0.040
2456950.33547 18.102 0.037 2456950.33924 17.518 0.021
2457096.63444 17.950 0.040 2457096.63305 17.375 0.026
2457098.57494 17.856 0.045 2457098.57355 17.370 0.026
2457109.57155 18.040 0.047 2457109.57014 17.578 0.037
2457110.57219 18.183 0.028 2457110.57078 17.466 0.028
2457112.57223 17.974 0.046 2457112.57083 17.533 0.022
2457113.57222 18.027 0.033 2457113.57081 17.484 0.023
2457126.61902 18.180 0.036 2457126.61762 17.655 0.019
2457127.62136 18.103 0.047 2457127.61996 17.585 0.022
2457133.51615 18.193 0.038 2457133.51437 17.672 0.026
2457136.56239 18.038 0.043 2457136.56097 17.651 0.033
2457149.60192 18.079 0.060 2457149.60051 17.623 0.035
2457150.57955 17.955 0.056 2457150.57815 17.440 0.037
2457154.60690 18.136 0.051 2457154.60550 17.549 0.039

- - - 2457158.58707 17.597 0.025
2457159.57975 18.117 0.054 2457159.57833 17.612 0.031
2457196.49895 18.240 0.006 2457196.50258 17.668 0.011
2457220.54786 18.169 0.045 2457220.55150 17.636 0.007
2457225.49854 18.114 0.056 2457225.50222 17.549 0.017
2457246.50605 18.083 0.055 2457246.50970 17.573 0.026
2457283.40968 18.298 0.043 2457283.41332 17.719 0.102
2457574.39707 18.387 0.011 2457574.40071 17.827 0.013

- - - 2457605.54874 17.958 0.006

- - - 2457606.48298 18.008 0.025

- - - 2457627.44694 17.960 0.010

- - - 2457629.38791 18.146 0.006

- - - 2457634.42421 18.120 0.080

- - - 2457656.37583 17.569 0.030

- - - 2457661.39935 17.721 0.005
2457843.45166 18.435 0.047 2457843.45754 17.978 0.027
2457845.38298 18.434 0.021 2457845.38884 17.904 0.049
2457903.50301 18.065 0.008 2457903.50528 17.580 0.030
2457936.50201 17.910 0.028 2457936.50565 17.432 0.011
2457963.55614 18.150 0.005 2457963.55979 17.638 0.092
2457982.47639 18.229 0.113 2457982.48004 17.503 0.005
2457992.47185 18.139 0.013 2457992.47550 17.611 0.014
2458011.33818 18.351 0.114 2458011.34182 17.711 0.071
2458042.29811 17.954 0.051 - - -
2458081.27758 17.823 0.072 2458081.27731 17.331 0.035
2458220.49829 18.082 0.078 2458220.50155 17.618 0.035
2458222.32971 18.161 0.039 2458222.33791 17.583 0.018
2458229.49800 17.969 0.174 2458229.50160 17.545 0.019
2458232.57100 18.091 0.163 2458232.57631 17.526 0.095
2458232.59318 17.933 0.016 2458232.59686 17.475 0.005

- - - 2458247.52815 17.359 0.016
2458250.57534 17.897 0.050 2458250.57895 17.466 0.010
2458281.40010 17.947 0.049 - - -
2458282.48278 17.955 0.025 2458282.48620 17.380 0.019
2458314.50447 17.787 0.047 2458314.51218 17.315 0.016
2458336.46069 17.918 0.044 2458336.46492 17.431 0.021
2458344.44997 17.689 0.016 2458344.45381 17.189 0.009
2458349.42276 17.758 0.050 2458349.42363 17.274 0.057
2458371.40083 18.018 0.060 2458371.40465 17.531 0.107
2458395.34204 18.012 0.073 2458395.34585 17.398 0.040
2458400.32468 17.797 0.037 2458400.32850 17.368 0.036
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Hacrasak Tabene B.2-33.

Jymujarncku narym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) og (mag)
2458435.21939 17.558 0.016 2458435.22092 17.068 0.005
2458455.22488 18.181 0.137 2458455.22851 17.634 0.076
2458549.59276 17.786 0.021 2458549.59498 17.267 0.008
2458690.41738 17.072 0.005 2458690.41895 16.641 0.005
2458702.49881 16.930 0.005 2458702.50106 16.537 0.005
2458703.46837 16.838 0.012 2458703.47062 16.447 0.006

Tabesa B.2-34: Bpennoctu 3a kpuse cjaja objekra 17534338 y V u R dunrpy.

Jymujancku marym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) ogr (mag)
2456840.35488 18.675 0.026 2456840.35853 17.875 0.023
2456932.37714 18.660 0.095 2456932.38091 17.902 0.052

- - - 2457095.66402 17.853 0.071
- - - 2457096.63761 17.954 0.071
- - - 2457109.57471 17.850 0.043
- - - 2457110.57516 17.911 0.024
- - - 2457111.57540 17.945 0.025
- - - 2457112.57540 17.980 0.019
- - - 2457113.57539 17.778 0.068
- - - 2457126.62236 17.874 0.068
- - - 2457127.62469 17.752 0.040
- - - 2457133.51935 17.809 0.045
2457135.54134 18.738 0.059 2457135.54499 17.916 0.051
- - - 2457136.56563 17.872 0.061
- - - 2457149.60558 17.786 0.067
- - - 2457150.58306 17.881 0.067
- - - 2457154.61059 18.023 0.067
- - - 2457158.59239 17.895 0.037
- - - 2457159.58348 17.948 0.037
- - - 2457218.44277 17.974 0.059
- - - 2457574.42120 17.879 0.027
- - - 2457606.40047 17.854 0.012
- - - 2457627.46001 17.895 0.005
- - - 2457628.40439 17.825 0.019
- - - 2457629.39875 17.879 0.005
- - - 2457634.43395 17.739 0.023
- - - 2457656.31818 17.930 0.021
- - - 2457843.48973 17.906 0.005
2457845.57579 18.535 0.008 2457845.57806 17.895 0.006
2457904.49036 18.708 0.025 2457904.49264 17.942 0.010
- - - 2457934.55291 17.977 0.065
2457936.55023 18.595 0.005 2457936.55388 17.833 0.024
2457955.44155 18.474 0.057 2457955.44521 17.845 0.005
- - - 2457964.47579 17.875 0.005
- - - 2457982.49752 17.881 0.015
- - - 2457993.44675 17.968 0.011
2458011.35532 18.747 0.053 2458011.35897 17.899 0.025
2458231.57589 18.611 0.059 2458231.57954 17.992 0.038
2458256.54894 18.735 0.025 2458256.55255 17.985 0.013
- - - 2458335.47376 18.032 0.019
2458396.34876 18.753 0.066 2458396.35257 18.047 0.011
2458436.23706 18.701 0.017 2458436.23696 17.953 0.055
2458690.44229 18.686 0.009 2458690.44299 17.854 0.028
2458703.39762 18.704 0.010 2458703.40046 17.897 0.055

189



B.2. TABEJIE

Tabesna B.2-35: Bpemnoctu 3a kpuse cjaja objekta 1759+756 y V u R dbuarpy.

Jymmjarncku narym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) og (mag)
2456484.48068 16.964 0.025 2456484.49060 16.612 0.027
2456840.39186 16.995 0.007 2456840.39550 16.616 0.012
2457011.33951 16.856 0.035 2457011.34097 16.705 0.011
2457013.26597 16.905 0.063 2457013.26737 16.689 0.040
2457014.65982 16.994 0.030 2457014.66121 16.632 0.057
2457015.67315 16.951 0.054 2457015.67455 16.713 0.076
2457016.74464 16.874 0.055 2457016.74604 16.605 0.058

- - - 2457017.71953 16.687 0.058
2457037.72255 16.916 0.035 2457037.72394 16.621 0.054
2457045.71017 16.965 0.015 2457045.71302 16.698 0.006
2457045.71156 16.986 0.015 2457045.71442 16.690 0.006
2457095.55518 16.979 0.045 2457095.55656 16.643 0.046
2457096.40433 17.042 0.043 2457096.40573 16.708 0.023
2457109.50319 16.981 0.044 2457109.50461 16.675 0.011
2457110.50109 17.043 0.050 2457110.50249 16.660 0.005
2457111.50113 16.972 0.013 2457111.50254 16.659 0.056
2457112.50107 16.990 0.075 2457112.50248 16.738 0.058
2457113.50109 16.884 0.068 2457113.50250 16.656 0.007
2457121.59182 16.980 0.034 2457121.59329 16.646 0.030
2457125.59485 16.932 0.018 2457125.59626 16.689 0.005
2457126.60870 16.906 0.047 2457126.61011 16.689 0.039
2457133.53357 16.972 0.025 2457133.53497 16.634 0.033
2457135.59241 17.047 0.022 2457135.59605 16.679 0.031
2457136.61093 16.937 0.027 2457136.61233 16.680 0.016
2457142.42373 16.975 0.023 2457142.42513 16.702 0.035
2457150.56447 16.942 0.034 2457150.56588 16.652 0.005
2457151.56172 16.990 0.013 2457151.56313 16.646 0.025
2457158.60853 16.971 0.016 2457158.61001 16.681 0.024
2457159.60894 16.949 0.016 2457159.61043 16.715 0.024
2457218.48027 17.061 0.020 2457218.48390 16.677 0.012
2457225.53509 17.016 0.027 2457225.53874 16.627 0.018
2457247.51096 17.056 0.030 2457247.51460 16.661 0.026
2457574.43815 16.996 0.005 2457574.44111 16.689 0.012

- - - 2457606.41936 16.698 0.008

- - - 2457627.47168 16.703 0.018

- - - 2457629.53304 16.727 0.005

- - - 2457634.46274 16.716 0.008

- - - 2457636.45960 16.695 0.052

- - - 2457659.39661 16.712 0.005

- - - 2457661.40966 16.708 0.007
2457694.44551 16.996 0.005 2457694.44715 16.659 0.010
2457843.51023 16.945 0.005 2457843.51339 16.667 0.014
2457936.52624 17.009 0.011 2457936.52989 16.678 0.017
2457955.46123 16.977 0.005 2457955.46494 16.655 0.021
2457963.57589 16.971 0.032 2457963.57953 16.657 0.025
2457982.51389 16.985 0.012 2457982.51754 16.712 0.013
2457992.49647 16.997 0.043 2457992.50012 16.680 0.005
2458011.41464 16.986 0.005 2458011.41829 16.656 0.016
2458040.34348 16.966 0.013 2458040.34634 16.620 0.005
2458081.30051 16.959 0.026 2458081.30337 16.599 0.046
2458231.59573 16.953 0.005 2458231.60216 16.633 0.011
2458336.43704 16.953 0.071 2458336.42661 16.647 0.072
2458344.47653 16.978 0.015 2458344.48359 16.672 0.013
2458397.34786 16.974 0.014 2458397.35167 16.580 0.015
2458401.43828 16.939 0.032 2458401.44209 16.569 0.038
2458404.33966 16.987 0.042 2458404.34347 16.572 0.018
2458435.23770 16.913 0.006 2458435.23761 16.639 0.005
2458690.44608 16.882 0.010 2458690.44696 16.622 0.016
2458703.32247 16.893 0.016 2458703.32402 16.596 0.005
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Tabesa B.2-36: Bpennoctu 3a kpuse cjaja objekra 18104522 y V u R dunrpy.

Jymjancku marym (V) V (mag) oy (mag) Jymmjancku marym (R) R (mag) ogr (mag)
2456484.50532 17.771 0.056 2456484.51470 17.450 0.037
2456543.28147 17.779 0.043 2456543.29517 17.375 0.023
2456840.42714 17.845 0.008 2456840.43078 17.436 0.013
2456930.41026 17.788 0.023 2456930.41390 17.395 0.026

- - - 2457095.66573 17.512 0.019
2457096.64067 17.756 0.094 2457096.63928 17.485 0.074
2457098.65329 17.889 0.088 2457098.65183 17.589 0.017
2457109.57779 17.765 0.011 2457109.57638 17.565 0.097
2457110.57822 17.749 0.011 2457110.57682 17.428 0.071
2457112.57847 17.869 0.076 2457112.57705 17.529 0.042
2457113.57847 17.762 0.092 2457113.57706 17.589 0.092
2457126.62554 17.892 0.011 2457126.62413 17.459 0.091
2457127.62790 17.877 0.028 2457127.62649 17.587 0.058
2457133.52242 17.917 0.037 2457133.52101 17.505 0.013
2457136.56876 17.969 0.017 2457136.56735 17.486 0.062
2457149.60902 17.993 0.037 2457149.60761 17.574 0.040

- - - 2457150.58494 17.518 0.023
2457154.61433 17.816 0.047 2457154.61283 17.485 0.045
2457158.59610 17.882 0.045 2457158.59459 17.548 0.052
2457159.58706 17.819 0.045 2457159.58558 17.474 0.052
2457196.53432 17.855 0.021 2457196.53796 17.499 0.021
2457222.51045 17.794 0.092 2457222.51409 17.463 0.036
2457247.54645 17.794 0.042 2457247.55009 17.502 0.072

- - - 2457601.55240 17.579 0.005

- - - 2457627.48328 17.551 0.008

- - - 2457628.41503 17.593 0.026

- - - 2457629.40683 17.587 0.030

- - - 2457634.46999 17.627 0.040

- - - 2457659.40808 17.570 0.013

- - - 2457661.42777 17.554 0.015
2457843.52360 17.951 0.005 2457843.52809 17.582 0.010

- - - 2457904.50582 17.607 0.028
2457955.47973 17.959 0.042 2457955.48341 17.602 0.005
2457964.48932 17.950 0.012 2457964.49297 17.541 0.011
2457982.53420 17.930 0.005 2457982.53785 17.555 0.018
2457992.51844 17.909 0.005 2457992.52208 17.552 0.037
2458011.39207 17.956 0.062 2458011.39571 17.610 0.015

- - - 2458040.37080 17.627 0.091

- - - 2458231.42834 17.493 0.090
2458336.48090 17.885 0.012 2458336.48475 17.564 0.030
2458343.49068 17.979 0.077 2458343.49452 17.610 0.037

- - - 2458396.38008 17.459 0.085
2458435.24797 17.978 0.038 2458435.24772 17.627 0.038

- - - 2458455.25463 17.632 0.020
2458690.45050 18.054 0.017 2458690.45120 17.650 0.028
2458702.50763 18.009 0.040 2458702.50883 17.619 0.033
2458703.52848 18.009 0.037 2458703.52968 17.645 0.040
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B.2. TABEJIE

Tabesa B.2-37: Bpemanoctu 3a kpuse cjaja objexra 18114317 y V u R dunrpy.

Jymujancku marym (V) V (mag) oy (mag) Jymmjascku marym (R) R (mag) og (mag)
2456484.56765 16.965 0.014 2456484.57694 16.502 0.015
2456543.32226 16.863 0.020 2456543.33780 16.444 0.011
2456840.46281 16.456 0.006 2456840.46645 16.047 0.010
2457095.66885 16.712 0.045 2457095.67024 16.324 0.023
2457096.64235 16.649 0.039 2457096.64373 16.291 0.023
2457098.67097 16.704 0.039 2457098.67237 16.181 0.059
2457109.57946 16.831 0.026 2457109.58087 16.459 0.059
2457110.57990 16.794 0.015 2457110.58131 16.376 0.023
2457112.58014 16.815 0.028 2457112.58155 16.343 0.005
2457113.58014 16.776 0.037 2457113.58154 16.345 0.035
2457126.62733 16.723 0.013 2457126.62873 16.295 0.011
2457127.62970 16.704 0.030 2457127.63111 16.311 0.045
2457133.52411 16.747 0.014 2457133.52552 16.374 0.043
2457136.57049 16.767 0.014 2457136.57190 16.313 0.018
2457138.56722 16.764 0.005 2457138.57086 16.334 0.005
2457149.61104 16.644 0.029 2457149.61251 16.288 0.005
2457150.58823 16.685 0.029 2457150.58965 16.292 0.005
2457154.61652 16.542 0.017 2457154.61804 16.153 0.006
2457158.59827 16.566 0.012 2457158.59979 16.161 0.023
2457159.58914 16.549 0.012 2457159.59063 16.129 0.023
2457216.55484 16.604 0.015 2457216.55848 16.201 0.025
2457278.37233 16.913 0.012 2457278.37596 16.503 0.008
2457574.47210 16.583 0.006 2457574.47505 16.127 0.050

- - - 2457601.56820 15.925 0.005
- - - 2457606.51850 15.934 0.007
- - - 2457628.44061 15.838 0.008
- - - 2457629.41486 15.882 0.005
- - - 2457635.35031 16.078 0.013
- - - 2457636.46464 16.075 0.054
- - - 2457656.32748 16.084 0.015
2457843.53510 16.416 0.030 2457843.53681 16.017 0.024
2457904.51285 16.180 0.013 2457904.51336 15.791 0.030
2457955.50228 16.117 0.021 2457955.50597 15.725 0.006
2457965.35212 16.383 0.014 2457965.35577 15.935 0.005
2457983.40943 16.160 0.005 2457983.41308 15.735 0.015
2457993.46273 16.081 0.028 - - -
2457995.36218 16.038 0.006 2457995.36583 15.618 0.018
2458011.43283 15.981 0.007 2458011.43648 15.585 0.018
2458277.55299 16.162 0.011 2458277.55667 15.773 0.005
2458280.47736 16.057 0.005 2458280.48101 15.691 0.013
2458320.47105 16.137 0.005 2458320.47433 15.743 0.005
2458337.48771 15.835 0.031 2458337.49155 15.470 0.018
2458348.43606 16.055 0.015 2458348.44549 15.655 0.032
2458371.38149 15.894 0.005 2458371.38530 15.493 0.020
2458397.31981 16.103 0.031 2458397.32362 15.687 0.024
2458436.24416 16.063 0.021 2458436.24368 15.647 0.011
2458615.57224 15.653 0.009 2458615.57275 15.313 0.007
2458690.45403 15.774 0.008 2458690.45456 15.412 0.005
2458702.49142 15.716 0.007 2458702.49227 15.360 0.005
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B.2. TABEJIE

Tabesna B.2-38: Bpemnoctu 3a kpuse cjaja objekta 1818+551 y V u R duarpy.

Jymujarcku narym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) og (mag)
2456543.36039 17.075 0.032 2456543.37408 16.705 0.009
2456840.53900 17.023 0.005 2456840.54264 16.664 0.010
2456950.37378 17.043 0.018 2456950.37755 16.744 0.027
2457095.67341 17.154 0.041 2457095.67201 16.764 0.005
2457096.64685 17.096 0.008 2457096.64546 16.760 0.057
2457098.69251 17.108 0.016 2457098.69112 16.840 0.073
2457109.58400 17.085 0.011 2457109.58259 16.737 0.015
2457110.58481 17.100 0.016 2457110.58339 16.716 0.046
2457112.58467 17.123 0.030 2457112.58326 16.781 0.005
2457113.58467 17.080 0.018 2457113.58326 16.776 0.070
2457126.63236 17.105 0.005 2457126.63095 16.677 0.076
2457127.63435 17.106 0.049 2457127.63295 16.785 0.050
2457133.52864 17.037 0.055 2457133.52723 16.714 0.034
2457136.57507 17.115 0.042 2457136.57367 16.762 0.020
2457138.60519 16.994 0.005 2457138.60883 16.630 0.037

- - - 2457149.61458 16.734 0.081
- - - 2457150.59159 16.849 0.088
2457154.62175 17.058 0.005 2457154.62025 16.724 0.025
2457158.60350 17.058 0.015 2457158.60201 16.760 0.014
2457159.59417 17.037 0.015 2457159.59275 16.740 0.014
2457218.51536 16.970 0.020 2457218.51900 16.645 0.008
2457248.48384 16.965 0.011 2457248.48749 16.654 0.032
2457278.40829 16.966 0.005 2457278.41192 16.648 0.006
2457574.48731 17.089 0.005 2457574.49026 16.725 0.005
- - - 2457604.44584 16.737 0.020
- - - 2457606.53339 16.746 0.005
- - - 2457627.49696 16.753 0.017
- - - 2457628.42443 16.750 0.006
- - - 2457629.42411 16.744 0.005
- - - 2457630.50856 16.683 0.011
- - - 2457632.45763 16.727 0.022
- - - 2457634.47649 16.761 0.013
- - - 2457656.39722 16.780 0.071
- - - 2457659.41844 16.782 0.035
- - - 2457661.44818 16.761 0.023
2457843.54340 17.093 0.008 2457843.54509 16.764 0.008
2457905.43058 17.145 0.008 2457905.43110 16.762 0.027
2457955.52520 17.122 0.021 2457955.52892 16.791 0.005
2457956.46377 17.135 0.011 2457956.46745 16.759 0.030
2457965.38323 17.137 0.040 - - -
2457983.42861 17.139 0.021 2457983.43226 16.735 0.015
2457993.48158 17.140 0.069 2457993.48523 16.726 0.028
2458011.45185 17.119 0.005 2458011.45550 16.770 0.008
2458039.30337 17.180 0.030 2458039.30692 16.814 0.005
2458231.44535 17.188 0.008 2458231.44900 16.800 0.010
2458336.50373 17.142 0.012 2458336.51530 16.762 0.023
2458344.50765 17.149 0.022 2458344.50788 16.775 0.035
2458396.39282 17.217 0.030 2458396.39663 16.834 0.005
2458401.40777 17.187 0.019 2458401.41160 16.800 0.049
2458435.25681 17.141 0.005 2458435.25657 16.778 0.011
2458615.57679 17.185 0.078 2458615.57729 16.788 0.016
2458690.45738 17.163 0.039 2458690.45792 16.780 0.005
2458702.51562 17.182 0.040 2458702.51647 16.794 0.025
2458703.53936 17.180 0.012 2458703.54021 16.803 0.007
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B.2. TABEJIE

Tabena B.2-39: Bpemnnoctu 3a kpuse cjaja objekta 18384575y V u R dunrpy.

Jymujancku marym (V) V (mag) oy (mag) Jymmjascku garym (R) R (mag) og (mag)
2456543.39293 17.622 0.031 2456543.39974 16.972 0.052
2456840.57278 17.641 0.017 2456840.57642 16.928 0.064
2457136.62073 17.408 0.017 2457136.62214 16.704 0.045
2457155.57113 17.631 0.019 2457155.57478 16.994 0.022
2457159.60269 17.384 0.017 2457159.60411 16.768 0.045
2457196.56836 17.633 0.071 2457196.57200 16.957 0.009
2457218.55020 17.618 0.023 2457218.55384 16.978 0.020
2457247.58222 17.560 0.053 2457247.58586 16.909 0.050
2457274.31507 17.654 0.016 2457274.31871 16.985 0.018
2457279.31248 17.599 0.009 2457279.31611 16.966 0.020
2457574.50082 17.404 0.005 2457574.50376 16.757 0.020

- - - 2457604.46602 16.737 0.013
- - - 2457606.54678 16.758 0.021
- - - 2457627.50703 16.717 0.008
- - - 2457628.43161 16.715 0.005
- - - 2457629.43057 16.725 0.005
- - - 2457630.52626 16.708 0.028
- - - 2457634.48571 16.738 0.079
- - - 2457659.42454 16.865 0.012
- - - 2457661.45951 16.918 0.005
2457843.55313 17.432 0.005 2457843.55622 16.840 0.010
2457905.43731 17.526 0.086 2457905.43818 16.851 0.025
2457956.48197 17.319 0.005 2457956.48567 16.805 0.028
2457981.53536 17.314 0.016 2457981.53902 16.774 0.058
2457993.49909 17.386 0.044 2457993.50274 16.748 0.007
2458011.46889 17.427 0.043 2458011.47254 16.794 0.059
2458231.53601 17.397 0.051 2458231.54145 16.805 0.012
2458320.48796 17.312 0.005 2458320.49126 16.685 0.037
2458335.49421 17.365 0.023 2458335.49784 16.735 0.028
2458343.51593 17.347 0.017 2458343.51977 16.718 0.014
2458348.48615 17.374 0.053 2458348.48999 16.753 0.032
2458395.36007 17.363 0.047 2458395.36387 16.819 0.039
2458400.37356 17.443 0.085 2458400.37736 16.809 0.038
2458404.39185 17.335 0.059 2458404.39566 16.743 0.005
2458435.26480 17.429 0.005 2458435.26598 16.798 0.021
2458615.58126 17.503 0.052 2458615.58211 16.860 0.020
2458690.46129 17.454 0.010 2458690.46200 16.782 0.008
2458702.52218 17.434 0.005 2458702.52338 16.785 0.005
2458703.53392 17.448 0.005 2458703.53511 16.799 0.009
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B.2. TABEJIE

Tabesa B.2-40: Bpeanoctu 3a kpuse cjaja objekra 21114801 y V u R dpunrpy.

Jymmjarcku marym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) opg (mag)
- - - 2456543.47989 18.439 0.099
2456841.38493 18.843 0.026 2456841.38856 18.624 0.076
2456950.45126 18.972 0.048 2456950.45503 18.542 0.033
2457016.32846 18.781 0.067 2457016.32656 18.426 0.031
2457215.53186 18.458 0.040 2457215.53551 18.132 0.039
2457224.49973 18.460 0.035 2457224.50338 18.187 0.044
2457245.47243 18.512 0.091 2457245.47608 18.245 0.040
- - - 2457274.39523 18.239 0.026
2457279.39532 18.538 0.069 2457279.39897 18.169 0.027
2457332.25026 18.488 0.048 2457332.25390 18.202 0.069
2457574.53240 18.561 0.057 2457574.53604 18.273 0.008
- - - 2457604.50183 18.325 0.014
- - - 2457628.46021 18.191 0.009
- - - 2457629.43874 18.118 0.029
- - - 2457632.47097 18.154 0.006
- - - 2457656.41262 18.047 0.039
- - - 2457659.44447 17.988 0.050
- - - 2457661.49511 17.968 0.076
2457694.45533 18.102 0.014 2457694.45593 17.963 0.081
2457845.36420 17.834 0.005 2457845.36729 17.751 0.025
- - - 2457981.57902 17.901 0.023
2457995.41260 18.130 0.020 - - -
2458011.50483 18.171 0.018 2458011.50848 17.898 0.029
2458335.54399 18.084 0.047 2458335.54390 17.971 0.099
2458342.56440 18.143 0.040 2458342.56824 17.903 0.022
2458349.54397 18.075 0.029 2458349.54780 17.866 0.069
2458395.37854 18.070 0.006 2458395.39255 17.794 0.040
2458396.42047 18.104 0.049 2458396.42429 17.997 0.015
2458400.39873 18.111 0.092 2458400.40254 17.949 0.075
2458427.19946 18.108 0.005 2458427.20409 17.902 0.010
2458435.27624 18.003 0.028 2458435.27834 17.837 0.040
- - - 2458455.49720 17.906 0.028
2458690.47829 18.032 0.026 2458690.47883 17.848 0.005
2458703.42823 17.985 0.041 2458703.42910 17.840 0.038
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B.2. TABEJIE

Tabena B.2-41: Bpemnocru 3a kpuse cjaja objekta 22474381 y V u R dpuarpy.

Jymujarcku narym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) og (mag)
2456543.50595 16.810 0.030 2456543.51431 16.272 0.005
2456841.45934 16.652 0.005 2456841.46299 16.116 0.005
2456930.55744 16.792 0.013 2456930.56108 16.250 0.005
2457011.29614 16.783 0.030 2457011.29754 16.136 0.005
2457013.29727 16.740 0.030 2457013.29867 16.134 0.005
2457014.36968 16.980 0.007 2457014.37145 16.309 0.016
2457015.36967 16.750 0.007 2457015.37106 16.198 0.024
2457016.36899 16.887 0.008 2457016.37077 16.286 0.023
2457017.27580 16.760 0.008 2457017.27719 16.164 0.023
2457018.27158 16.771 0.005 2457018.27298 16.132 0.031
2457037.29174 16.777 0.005 2457037.29320 16.176 0.031
2457215.56947 16.833 0.007 2457215.57311 16.258 0.023
2457224.57253 16.868 0.063 2457224.57618 16.302 0.007
2457245.54715 16.926 0.025 2457245.55079 16.343 0.031
2457274.46505 16.955 0.032 2457274.46869 16.418 0.017
2457278.51538 16.937 0.013 2457278.51902 16.355 0.014
2457332.32797 16.701 0.008 2457332.33161 16.171 0.016
2457577.50868 16.491 0.005 2457577.51018 16.049 0.005

- - - 2457604.56220 16.059 0.014
- - - 2457606.43258 16.130 0.008
- - - 2457611.35007 16.125 0.005
- - - 2457627.56660 16.038 0.005
- - - 2457628.47872 16.003 0.005
- - - 2457629.44681 16.028 0.006
- - - 2457630.55411 16.016 0.017
- - - 2457634.51304 15.966 0.006
- - - 2457635.35573 16.024 0.014
- - - 2457656.41591 16.012 0.008
- - - 2457659.44819 16.162 0.030
- - - 2457661.50010 16.110 0.070
2457694.47580 16.706 0.006 2457694.47637 16.261 0.006
2457925.50278 16.710 0.020 2457925.50331 16.215 0.023
- - - 2457936.57354 16.109 0.005
2457956.57388 16.619 0.005 2457956.57755 16.092 0.005
- - - 2457965.46804 16.063 0.005
2457981.59543 16.697 0.005 2457981.59908 16.153 0.022
2457993.51819 16.666 0.005 2457993.52183 16.180 0.005
2458011.52301 16.664 0.017 2458011.52666 16.148 0.010
2458039.42987 16.701 0.005 2458039.43342 16.120 0.014
2458053.35002 16.794 0.005 2458053.35606 16.212 0.005
2458053.41923 16.692 0.005 2458053.42208 16.133 0.016
2458080.35546 16.674 0.005 2458080.35832 16.111 0.015
2458335.56277 16.688 0.006 2458335.56574 16.163 0.005
2458348.51150 16.651 0.006 2458348.51464 16.100 0.005
2458395.43667 16.706 0.012 2458395.44047 16.166 0.024
2458396.46861 16.688 0.047 2458396.47242 16.166 0.023
2458400.42535 16.703 0.026 2458400.42916 16.177 0.005
2458404.44113 16.647 0.032 2458404.44494 16.048 0.012
2458426.35765 16.701 0.027 2458426.36104 16.134 0.018
2458435.28550 16.746 0.020 2458435.28632 16.220 0.022
2458455.41345 16.727 0.005 2458455.41721 16.198 0.005
2458615.58954 16.811 0.005 2458615.59038 16.282 0.049
2458690.48495 16.941 0.013 2458690.48550 16.325 0.007
2458703.43504 16.922 0.037 2458703.43590 16.323 0.009
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B.2. TABEJIE

Tabena B.2-42: Bpemanoctu 3a kpuse cjaja objekta 2316+238 y V u R dunrpy.

Jymujancku marym (V) V (mag) oy (mag) Jymmjascku garym (R) R (mag) og (mag)
2456543.52988 19.020 0.068 2456543.54660 18.522 0.077
2456841.49393 18.773 0.057 2456841.49757 18.429 0.061

- - - 2456931.52967 18.524 0.016

- - - 2457011.29919 18.481 0.052

- - - 2457013.30031 18.555 0.054

- - - 2457014.37304 18.478 0.054

- - - 2457016.37236 18.446 0.049

- - - 2457017.27886 18.377 0.049

- - - 2457018.27465 18.647 0.054
2457225.57558 18.912 0.061 2457225.57922 18.637 0.070
2457274.49434 18.895 0.050 2457274.50347 18.567 0.039

- - - 2457278.56493 18.495 0.083
2457332.37652 18.898 0.044 2457332.38015 18.510 0.018

- - - 2457577.54076 18.544 0.011

- - - 2457604.55364 18.489 0.030

- - - 2457627.57606 18.506 0.055

- - - 2457629.57770 18.485 0.036

- - - 2457630.56887 18.476 0.028

- - - 2457632.47800 18.503 0.005

- - - 2457634.51781 18.380 0.013

- - - 2457659.45922 18.474 0.061

- - - 2457661.51893 18.518 0.038

- - - 2457902.53713 18.645 0.005
2457924.56652 18.767 0.083 2457924.56809 18.409 0.071

- - - 2457982.56815 18.524 0.038

- - - 2457993.53994 18.446 0.027
2458011.54128 18.915 0.033 - - -

- - - 2458039.45843 18.473 0.062
2458053.44248 19.022 0.030 2458053.44533 18.567 0.069
2458080.40205 19.009 0.043 2458080.40491 18.651 0.081
2458320.52659 18.927 0.070 2458320.53023 18.544 0.098
2458336.54593 19.037 0.070 2458336.54977 18.711 0.063
2458343.54466 18.978 0.088 2458343.54851 18.658 0.075
2458395.41873 18.940 0.005 - - -

- - - 2458401.51199 18.635 0.058
2458426.36760 19.006 0.098 2458426.36425 18.581 0.009
2458435.29519 18.870 0.038 2458435.29508 18.512 0.058

- - - 2458690.48933 18.502 0.078
2458702.55778 18.948 0.053 2458702.55933 18.556 0.014
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B.2. TABEJIE

Tabena B.2-43: Bpennoctu 3a kpuse cjaja objekta 2322+396 y V u R dbuarpy.

Jymmjarcku narym (V) V (mag) oy (mag) Jymmjancku garym (R) R (mag) og (mag)
2456841.56678 18.440 0.096 2456841.57042 17.825 0.062
2456930.59237 18.777 0.038 2456930.59602 18.189 0.054

- - - 2457014.38830 18.738 0.064
2457219.52674 18.349 0.037 2457219.53037 17.785 0.058
2457248.52296 19.065 0.097 2457248.52660 18.453 0.017

- - - 2457274.53308 17.875 0.076
2457278.59875 18.665 0.060 2457278.60239 18.100 0.036
2457332.41572 18.589 0.033 2457332.41936 18.007 0.012

- - - 2457578.47432 18.042 0.041

- - - 2457606.44616 17.651 0.007

- - - 2457611.36256 17.424 0.005

- - - 2457627.58938 17.805 0.015

- - - 2457628.53651 18.003 0.019

- - - 2457629.45374 17.980 0.020

- - - 2457630.57688 17.966 0.095

- - - 2457632.48437 18.012 0.090

- - - 2457634.52889 17.825 0.044

- - - 2457656.42570 17.714 0.006

- - - 2457661.54405 18.148 0.018
2457695.28062 18.668 0.047 2457695.28209 18.159 0.036
2457925.50826 18.861 0.030 2457925.50915 18.406 0.012

- - - 2457982.58623 18.264 0.094
2457993.55591 18.767 0.005 2457993.55956 18.279 0.037

- - - 2458011.56308 18.465 0.016
2458039.47668 19.206 0.006 2458039.48024 18.746 0.085
2458320.50884 18.973 0.036 2458320.51248 18.315 0.017
2458337.50746 19.026 0.100 2458337.51129 18.756 0.084

- - - 2458344.53782 18.893 0.052
2458396.49299 19.646 0.013 2458396.49296 18.447 0.076

- - - 2458400.45341 18.418 0.096
2458435.36011 18.902 0.005 2458435.35768 18.336 0.036
2458702.57852 18.503 0.013 2458702.57928 18.040 0.080
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Jloparak I’

IIpomena 6oje

.1 TIIpomena kosop unzaekca (V — R) ca BpeMeHOM
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Cmuka I'.1-1: Tlpomena kosiop unjgekca (V' — R) ca Bpemenom 3a oGjekre 0049-+003, 0109-+200,

JD - 2456300.0 (gaH)

02104515, 0446+4-074, 06514428 u 0741-+294.
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1. INIPOMEHA KOJIOP UH/IEKCA (V — R) CA BPEMEHOM

V-R (mag)
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Cauka I.1-2: TIpomena wosop ungekca (V' — R) ca BpemenoMm 3a oGjekre 0838235, 0838-+456,
08504284, 08544334, 0907+336, 0950+326, 09524338, 10324354, 1034+574 u 1145+321.
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1. INIPOMEHA KOJIOP UH/IEKCA (V — R) CA BPEMEHOM

0.6 0.4
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Ciuka I'.1-3: Ilpomena kosiop unugekca (V' — R) ca BpemeHom 3a objekre 1201-+454, 12124467,
12284077, 12424574, 13124240, 1345+735, 1429+249, 1518+162, 1535+231 u 1556+335.
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1. INIPOMEHA KOJIOP UH/IEKCA (V — R) CA BPEMEHOM
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Ciuka I'.1-4: Tlpomena kosiop mnujekca (V' — R) ca Bpemenom 3a oGjekre 1603-+699, 1607604,
16124378, 16184530, 1722+119, 1730+604, 1741+597, 1753+338, 1759+756 u 1810+522.
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1. INIPOMEHA KOJIOP UH/IEKCA (V — R) CA BPEMEHOM
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Cmuka I'.1-5: Ilpomena komop wmuzekca (V' — R) ca Bpemenom 3a objekre 1811-+317, 1818+551,
18381575, 21114801, 22471381, 2316+238 1 23221 396.
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2. BABHCHOCT KOJIOP UH/IEKCA (V —R) Y OJHOCY HA MATHUTYJIY R

I.2 3asucuoct KoJsiop ungekca (V' — R) y ogHocy Ha
Maruutyay R
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Ciuka I.2-6: Basuchoct kosop usgyekca (V' — R) y oxnocy Ha Mmarautyay R 3a o6jekre 0049-+003,
01094200, 0210+515, 0446-+074, 0651+428, 0741+294, 08384235, 08384456, 08504284 u 0854+-334.
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2. BABHCHOCT KOJIOP UH/IEKCA (V —R) Y OJHOCY HA MATHUTYJIY R
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Couka I".2-7: 3asucnoct xosnop unzekca (V — R) y ognocy Ha marutyay R 3a o6jexre 0907336,
0950+326, 0952+338, 1032+354, 10344574, 11454321, 1201+454, 12124467, 12284077 n 1242+574.
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2. BABHCHOCT KOJIOP UH/IEKCA (V —R) Y OJHOCY HA MATHUTYJIY R
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Cauka I".2-8: 3Basucnoct xosop unyekca (V — R) y ognocy Ha marnuryay R 3a objexre 13124240,
1345-+735, 1429+249, 1518+162, 1535+231, 1556-+335, 1603+699, 1607+604, 1612+378 u 1618+530.
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2. BABHCHOCT KOJIOP UH/IEKCA (V —R) Y OJHOCY HA MATHUTYJIY R
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Cauka I".2-9: 3Basucnoct xosop unzgekca (V — R) y ogaocy Ha MmarHutyay R 3a objexre
1730-+604, 1741-+597, 1753+338, 1759-+756, 1810+522, 1811+317, 1818+551, 1838+575 n 2111+801.
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2. BABHCHOCT KOJIOP UH/IEKCA (V —R) Y OJHOCY HA MATHUTYJIY R
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Ciuxka I.2-10: 3asucnoct xosop ungekca (V' — R) y oxmocy Ha marnutymy R 3a objexre 2247-+381,

23164238 u 23224-396.
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Jlomarak /I

IIpomena onTU4YKoOr cneKTpaJHOI MHJEKCAa
Qv

J1.1 IIpomeHna o ca BpeMeHOM
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Cmuka .1-1: IIpomena « ca Bpemenom 3a objekre 0049-+003, 0109+200, 02104515, 04464074,
06514428 u 0741+4294.
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JI.1.

IIPOMEHA o« CA BPEMEHOM
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J.1.

IIPOMEHA o« CA BPEMEHOM
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1. IIPOMEHA o« CA BPEMEHOM
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J.1.

IIPOMEHA o« CA BPEMEHOM
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J.2. BABUCHOCT o Y OJHOCY HA MATHUTYJIY R

J1.2 3aBHMCHOCT @ y OJHOCY Ha MarHurtyay R
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OnTUYKKM cnekTpanHu nHaeke (a)

Cauka [1.2-6: 3asucHoct « y omHocy Ha marauTyay R 3a objekre 0049-+003, 0109+200, 02104515,
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Cnuka J1.2-8: BaBuchHocT « y ojgHOCcy Ha MarautTyay R 3a objekre 1228077, 1242-+574, 1312240,
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Cauka [1.2-9: 3aBucnoct « y omnocy na marauTyay R 3a objekte 1612-+378, 1618+530, 17224119,
1730-+604, 1741-+597, 1753+338, 1759+756, 1810+522, 1811+317 u 1818+551.
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Cauka /.2-10: 3aBucHocT < y omHOoCy Ha MarHuTyay R 3a objekre 1838-+575, 21114801, 22474381,
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218



buorpaduja ayropa

Mwubana JoBanosuh pohena je 1985. rogune y Beorpaiy. Marypupaisa je 2004. roaune y
[Tetoj Georpajckoj rumuasuju. Mcre rogune yrucasia ce na Maremaruuku dakynrer y Beo-
rpajy, CMep acTpoHOMHja, Ha Kome je auromupasia 2011. roqune.

Ha werBpToj rogunu crymauja, napajesHo yiucyje cMep mnpodecop MareMaTwke U pady-
HapcTBa W juiiomupa y jyry 2012. roaune, HaKoH dYera je paJiuiia Kao 3aMeHa HacTaBHUKA
MaTeMaTuKe y IeT OCHOBHUX IIKOJIA.

Ymucana je 2012. roquHe nokTopcke cryauje Ha Karenpu 3a acrponomujy Maremarudaxor
dakynrera YauBepsurera y Beorpaay kao crygent Oynera Pemyosmke CpoOuje.

Banocsiena je Ha AcTpoHOMCKO] orcepBaropuju of anpuia 2015. rogmue. O Tama 10
2019. r. ygyecTBOBaJIa je Ha TpojekTy MwuHHUCTapCTBa MpOCBETE, HAYKEe M TEXHOJIONIKOT pa3Boja
OUN 176011, amju je peanmsarop Omira AcTpoHOMCKaA olcepBaTropuja. ¥ 3Baibe HCTParKuBad
capa/JHUK n3abpana je Ha 22. cequunu Hayaror Beha Actporomcke orcepBaropuje y beorpaty
Koja je ompxkana 17. 10. 2013. rogune, peuzabpana #a 15. ceanumu 21. 12. 2016. 1., y 3Bame
CcTpy4HHU capaJHuk n3abpana je wa 8. cempumrm 22. 01. 2020. 1., a y 3Bambe BUINA CTPYIHH
capaJIHUK n3abpana je Ha 2. ceauunu 21. 2. 2023. roaure.

AxTHBHO yUecTByje y nmocMmarpamuma KBasapa oj 2016. rogune Ha ACTPOHOMCKO] CTAHUIIN
Buojesuria. Buiia je @ian JloKaJHOT Opranu3alimonor KOMUTETa Ha KoHdepeniujama Second
BELISSIMA Workshop: First light of the Milankovi¢ telescope, xoja je onp:kana 2016. roanne,
na Bunojesurnn kox IIpokympa, 18. Cpnckoj acmporomcko] kongdeperuyuju Koja je onpzKaHa
2017. ronune y Beorpany u 20. Kongepernuyuju acmpornoma Cpbuje xoja je oapxkana 2023. ro-
nuHe y Beorpajy. /[lo cana je objaBuiia 8 pajioBa y BPXyHCKHM MehyHapoIHUM dYacolrcuMa
U jeJlaH y MehyHapoJIHOM HYacommcy. ¥Yd4ecTBOBaJA je Ha BUINE MeDyHAPOJIHUX U HAIMOHAJI-
nux KoHdepenmuja. Ox 2017. ronunae O6wmiIa je y9eCHUK H CPIICKO—OyrapcKux OujaTepaHux
IIpojeKara.



Mpwnor 1.

N3jaBa 0 ayTOpCTBY

MoTnucann-a  MusasHa JoBaHoBuh

6poj ynuca 2022/2022

UsjaBbyjem

[a je AOKTOpCKa aucepTaumja nog Hac/10BOM

IIpomeHa V u R maruurtyna v3abpasux KBasapa U nmosesuBamke cucteMa GAIA ca
cucremoMm ICRF

® pe3ynTaTt COMNnCTBEeHOI UCTpavkKnBaykor paaa,

e [anpeanoxeHa guceprauuvja y LeNvHU HU y AeNoBUMa Huje 6una npegoxeHa
3a pgobujarbe 6MN0O Koje AunniomMe npemMa CTyAuvjCKUM nporpaMumMa Apyrux
BMCOKOLLIKO/ICKMX YCTaHOBa,

e [1a Cy pe3ynTaTu KOPEKTHO HaBeAEeHU 1

e Ja HMCaM KpluMo/na ayTopcka npaBa UM KOPUCTUO WHTENEKTYyaslHy CBOjUHY
ApYyrux nuua.

MoTnuc gokTtopaHaa

/(// (-757%(71/—&/6&/%:

Y Beorpagy, 910 . 2024, st .




Mpwnor 2.

MN3jaBa 0 UICTOBETHOCTM LUTAMMAaHEe U e/IeKTPOHCKe
Bep3uje AOKTOPCKOr paja

Mme 1 npesume aytopa MwsbaHa JoBaHoBHh

Bpoj ynuca 2022/2022
Cryamjckn nporpam ActpoHom#ja ¥ acTpor3UKa
Hacnos paga ITpomeHa V u R maruuTyzia n3abpaHux KBasapa U I0OBe3HBambe

cucrteMa GAIA ca cucremom ICRF

MeHTOp IIp I'opan lam/baHoBuh

MotnucaHn Mubana JoBaHoBuh

u3jaB/byjeM Aa je WTamnaHa Bep3uja MOr AOKTOPCKOr paja UCTOBETHA eNEeKTPOHCKO)
BEpP3Nju Kojy cam npegao/na 3a o6jaB/buBakbe Ha noprany AurutanHor
penosutopujyma YHuBep3uteTta y beorpagy.

[o3BosbaBaM fa ce 06jaBe MOju NUYHM Mojaun BesaHW 3a Aobujare akagemckor
3Batba AOKTOpa Hayka, kao LUTO Cy MMe 1 npe3ume, rogvHa u MecTto pofhewa u aatym

ofbpaHe paja.

OBM /MYHM nogjaun Mory ce 06jaBUTM Ha MpexHWM CTpaHuuaMa AgurntasiHe
61bnnoTeke, y €/IEKTPOHCKOM KaTanory 1y nybnvkauvjama YHusep3suteta y beorpagy.

MoTnuc gokTtopaHga

Y Beorpagy, 9. 19. Dosy 7va£0#9_

/(’/j%fm/éu/




Mpunor 3.

UsjaBa 0 kopuwhewy

Osnawhyjem YHuBep3uTeTcky 6ubnuoteky ,Cseto3ap Mapkosuh® aa y [urutanHu
penosuTopujym YHusepauteTa y Beorpagy yHece MOjy [OKTOPCKy Auceptauujy nog
Hac/10BOM:

MpoMeHa V u R marHnTyaa nsadbpaHux KBa3apa v nosesnBare cucTema
GAIA ca cuctemom ICRF

KOja je MOje ayTOpCKO Aeno.

[AvcepTauujy ca CBUM Npuiosuma npefao/na cam y eniekTpoHCKoM hopMarty norogHoM
3a TpajHO apxmBupaHe.

Mojy [OKTOPCKY AMCepTauujy noxpareHy y QurutasiHyn penosnutopujyMm YHuBepsuTeTa
y Beorpagy Mory fja kopucTe CBYM Koju MoLuTyjy oapeabe cajipxaHe y ogabpaHom tuny
nuueHue KpeatvsHe 3ajegHuue (Creative Commons) 3a Kojy cam ce og/yuvo/na.

1. AyTOpCcTBO

2. AyTOpCTBO - HEKOMEpPLUjasTHO

@AyTopCTBo — HekomepLumjasiHo — 6e3 npepaje

4. AyTOPCTBO — HEKOMEPLMjaSTHO — AENUTU NMOJ, UCTUM YCNoBUMA
5. AyTopcTBO — 6€3 npepage

6. AyTOpCTBO — AENUTU NoJ UCTUM yC/ioBMMa

(MonMMo fa 3aoKpyXwTe camo jefHy Ofi LeCT MoHyheHWX NvueHUwW, KpaTak onuc
NYLEHUM aarT je Ha nonehuHn nucta).

MoTnuc foKTopaHaa

Y Beorpagy, 9 70 L2k 7‘7/(!44-8




1. AyTopcTBO - [l03BO/bABATE YMHOXaBawe, AUCTPUOYLM)y U jaBHO caonluTaBaHe
[lena, n npepage, ako ce HaBeje VMe ayTopa Ha HauvH oapeheH of CcTpaHe ayTopa
WM JaBaola SnUeHue, Yak 1y komepumjanHe cepxe. OBO je HajcnobofHuja of CBUX
NnLeHun.

2. AyTOpCTBO — HekoMepumjasiHo. [lo3Bosbasarte yMHOXaBawe, AUCTPUBYLUjy 1 jaBHO
caonwTaBake fena, v npepajge, ako ce HaBege MMe aytopa Ha HauuH ogpefeH of
CcTpaHe ayTopa unu gasaoua nvueHue. OBa fivueHua He [03BOsbaBa KOMepLUujasiHy
ynoTtpeby aena.

3. AyTOpCcTBO - HekomepumjaiHo — 6e3 npepage. [lo3BosbaBaTe YMHOXaBare,
ANCTpubyumjy n jaBHO caonwTaBakwe fena, 6e3 npomeHa, npeobnukosarwa wunu
ynotpe6e gena y CBOM Aefnly, ak0 Ce HaBefe MMe ayTopa Ha HauuH oppeheH of
CTpaHe ayTopa wau gasaoua nuvueHue. OBa /iMueHLa He 403BO/baBa KOMepLUUjasiHy
ynoTpeby Aena. Y 04HOCY Ha CBe OcCTasie /IMLeHLe, OBOM JIMLEHLIOM Ce orpaHuyasa
Hajsehn o6uM npasa kopuwhewa gena.

4. AyTOpPCTBO - HEKOMepuujasiHO — AenvTU Noj MUCTMM ycnosuma. [lo3BosbaBarte
YMHOXaBahe, ANCTpubyLmjy 1 jaBHO caonwitaBsawe gena, v npepage, ako ce Hasefe
uMme ayTopa Ha HauuH ogpefeH of cTpaHe ayTopa Wau fasaola JIMUEHLIE U aKo ce
npepaga auctpubyvpa nog WUCTOM WA C/MMHOM vueHuom. OBa /vueHua He
[03BO/baBa koMepuujaniHy ynotpeby gena v npepaga.

5. AytopctBo — 6e3 npepage. [o3BosbaBaTe YMHOXaBawe, AUCTpUOYLM)y U jaBHO
caonwTaBare gena, 6e3 npomeHa, npeobnkoBara unn ynotpebe genay cBom geny,
ako ce HaBede MMme ayTopa Ha HauuH ogpeheH of cTpaHe aytopa wam gasaoua
nvyeHue. OBa nMueHua [03B0s/baBa KoMepLmjasiHy ynoTpeby gena.

6. AyTOpCTBO - AenuTn nog uCTMM ycnosuma. [lo3BosbaBaTe YMHOXasawe,
ANCTpMOyLMjy 1 jaBHO caonwiTaBawe [ena, U npepaje, ako ce HaBeAe ume aytopa Ha
HauMH ogpeheH of cTpaHe ayTopa waM fasaoua MUEHUE W ako ce npepaja
AnCcTpubynpa nog MCTOM WM CAMYHOM  NnueHuoM. OBa fiMueHua [03BOSbasa
KoMepuujanHy ynotpeby gena wn npepaga. CnuyHa je codTBEPCKUM JfMUEHLAaMa,
OZHOCHO NNLIeHLLaMa 0TBOPEHOT KoAa.
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