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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 xed
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
di erent 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, colouy ( 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 signi cant changes in their brightness (more than 1
mag), only 10% are stable with minor brightness changes 0f0.3 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






Neeéa
Oaaded

1 Oaia

1.1 O06iaaiaioagie Ga0aEICe . . . . . . . . ...
1.2 Aniseiine nadieonéd anoaliandeja ooiaaidioasiel eacasiceia . . . . . . . 2
1.3 Ad&Taace+ia 0a4e1-ei0ad08dNA0D&JA . . . . . . .
1.4 1eAGaGaia . . . . . . . e
1.5 A8ORAIA HABAGOR+EAJACADA . . . . . . o
1.5.1 O08ce+8eTIA8E . . . . . . . . . . .
1.5.2 EBARGORBAGRIA . . . . . . v i
1.5.3 1aNaigeaino Ajaja AAI . . .. ... 8
1.6 AieRelie 1&0aiecie . . . . . . . . .. 9
1.6.1 Nidéodagia danilaaea aiadagja . . . .. . . . . . ...
1.7 AABABAGJA ATIAERT . . . . . . . . e,
1.8 187i&ia iMéleedja 610108108 . . . . . . . . . i 11
1.9 ECAID OCIOBA . . . . . v v o e
2 Taade, 1adaaa iMaacaéa é aiageca 17
2.1 8208 € 14038 TTAA0ABA . . . . . . . o v v e
2.1.1 CCD&EAOABOIOE . . . . . . v ot e e e
2.1.2 OBOBE . . . . . .,
2.1.3 Ta0a8aMEa0aBa . . . . . . . . . . e
2.1.4 DAaBA0RAIA BIONAOBEA . . . . . . . . .
2.2 AMBBECA . . . . . .
2.2.1 140144 efiieoeaara idfidie Rjgjaedlja . . ... .. .. ... ... .. 23
2.2.2 Ajagéca A0AIAINEES AAGRJA . . . . . . . . ..
3 Edaoéisi+ia e acaiai+ia ishiaia fijaja & iaNiaia aija 31
3.1 Iaiiaia fjaja & aija Mjaacia+ied 1ajaéaca . . . .. ... ... ... 41
3.1.1 0049+003 . . . ...
3.1.2 0109+200 . . . oot
3.1.3 02104515 . . . .
314 0446+074 . . . . o,
.15 0651+428 . . . .
316 0652+426 . . . . i
3.1.7 07414294 . . . . e,
3.1.8 0838+235 . . ...
3.1.9 0838+456 . . . . .
3.1.10 08504284 . . . . it



NAADAEAJ

3.1.11 0854+334 . . . . . .
3.1.12 0907+336 . . . . . . . ..
3.1.13 0950+326 . . . . . ...
3.1.14 0952+338 . . . . . ..
3.1.15 1020+292 . . . . . . ..
3.1.16 1032+354 . . . . . ..
3.1.17 1034+574 . . . . .
3.1.18 1145+321 . . . . . ..
3.1.19 1201+454 . . . . . ..
3.1.20 1212+467 . . . . . . e
3.1.21 1228+077 . . . . . e
3.1.22 1242+574 . . . . . .
3.1.23 1312+240 . . . . . ..
3.1.24 1345+735 . . . ..
3.1.25 1429+249 . . . . .. ..
3.1.26 1518+162 . . . . . . . ...
3.1.27 1535+231 . . . . . .
3.1.28 1556+335 . . . . ...
3.1.29 1603+699 . . . .. . ... ..
3.1.30 1607+604 . . . . . . . ...
3.1.31 1612+378 . . . . .
3.1.32 1618+530 . . . . . ...
3.1.33 1722+119 . . . . ..
3.1.34 1730+604 . . . . . ...
3.1.35 1741+597 . . . . . .
3.1.36 1753+338 . . . . . ...
3.1.37 1759+756 . . . . ..
3.1.38 1810+522 . . . . . . . ..
3.1.39 1811+317 . . . . . .
3.1.40 1818+551 . . . . . . ..
3.1.41 1838+575 . . . . ..
3.1.42 2052+239 . . . . . ..
3.1.43 2111+801 . . . . . . ..
3.1.44 2128+333 . . . . .
3.1.45 2247+381 . . . . . ..
3.1.46 2316+238 . . . . . . ..
3.1.47 2322+396 . . . . ..

éia filaéodaeiia eiaaéna

4 Efiedoeaa»a fioe+

5 DAcRIA, caé8o-06e & iBAAe ca AGAOES Baa

Bl DACEIA . « . v e
5.2 CABBOHAE . o . o e e
5.3 6188 CA AGHOES DA . . . . o e

6 lad+ie daaitae ec 1aganoe enodaseeddra idacaioiaaiia 6 aenasoaceje
Agageiasadeja
A Aeaia i18a T4jaéa0a

A Taase ca 8aeaoeaio 6101iaodejo

XVi

133

143



NAADAEAJ

poi

iahiaia Tioe+éia fidéodasi

E6ead fijaja 14jdéaca 6V & R 086080

A1l I[ofidia é1éio efadéna ( vV R)fAaasaiaim . .......
A2 Caaedilfio éieio eiaaéna (V  R) 6 1aiifié ia iadieodas

Al isiiaia
A2 Caaen

XVii






2
(D:
D/

D>

1. Oaia 1
1.1 Noaidadaia 43aejaceja anosiiaodejiéed eacasiaa édic addia. . .. . . . . 5
1.2 @aiaonee ideeac Giededadetiia ifadea AAJ. . . . . ... ... ... ... 6
1.3 @aiaoneée ideeac niaéodasdia daniladed aiddagja AAJ. . .. ... ... .. 10
1.4  Taacaiifio o idhiaiaia 6101v&ioda & adiéosaa 6 fioe+éfi anaié6 . . 12
1.5  VLBliaia 6 X & S an&io ca 14j4éod 0035+413, 0148+274 & 04304052 &¢

ICRF3. . . o o 13

2. Naaoe, 140a4a 11420284 & ajagéca 17
2.1 O10140208J8 0ABAMBTIA. . . . . . . . . o 18
2.2 @aiaonéee ideéac gediélijanied 6101iaodejiéed nefiodia Johnson-Cousins

@ SDSS. . . . 20
2.3 @aiaonée idééac Pan-STARRS 6i011a0déjfiéid Aefiodia. . . . . . . . . .. 20
2.4  Aédio i8e 14j8€0a 0049+003. . . . . . . . . ... 23

3. E5a0éisi+ia & a6aiai-ia ishiaia fijaja & aija 31
3.1 Edead fjaja 14j480a 0049+003 . . . . . . . . 33
3.2 Ion&ia &1ed eiadéfa ( vV R)14j480a 00494003 . . . . . ... . ... .. 35
3.3 144840 0652+426 & Zasaéneja anagei . .. .. .. .. .. .. .. .. ... 49
3.4 Aeail 1184 14j480a 1020+292; 1640¢a01 fia SIMBAD fiajoa . .. ...... 56
3.5 Caaefiiino afja iaaieosaa 1aj4éoa 1722+119 6 1adéiad 2013 2016. & 2016

2019, . .. 69
3.6  Aeail 1188 2052+239 - i346¢aot fia SIMBAD figjoa. . .. ... ... .... 75
3.7  Aeail 1184 2128+333 - i340¢aot id SIMBAD fidjoa. . .. ... ... .... 77
3.8 Edeaa fijaja 14j4éoa 0049+003 fia 66iévejl ofiésaceda»a . . . . . . . . . . 81
3.9 Edéaa fijaja 14j4e0a 0109+200 &R &Ti&i6 fia 66iéveéji ofésacédaar»a . . . 82
3.10 [Ed&eaa fijaja 14j4é0a 0210+515 R &Niai6 fa 66iedejii ofneeaceaa»a . . . 82
3.11 Edeaa fijaja 14jdéoa 0651+428 R &Nai6 fia 66iéoejii ofésacéaa»a . . . 83
3.12 Edeaa fjaja 14j480a 0741+294 R &N&i6 fa 66iévejii ofneéeaceaa»a . . . 83
3.13 Edeaa fjaja 14j480a 0854+334 & &fiai6 fa 66iésejl oneeaceda»a . . . 84
3.14 E&eaA fjaja 14j480a 0907+336 fia 60ievejl 6fiésacedaar»a . . . . . . . . . . 85
3.15 EBeAaA fijaja 14j4é0a 0952+338 fia 66ievéjli ofiésaceda»a . . . . . . . . . . 86
3.16  Edeaa fijaja 14jdéoa 1034+574 fia 66ié6efii ofesacedd»a . . . . . . . . . . 87
3.17 Edeaa fjaja 14j4é0a 1145+321 fia 66ievéjli ofiédaceda»a . . . . . . . . . . 88
3.18 Eoeaa fijaja 14j4éoa 1212+467 fia 66ie6ejli ofesaceda»a . . . . . . . . . . 89
3.19 Eoeaa fijaja 1ajdéoa 1242+574 fia 66ie6ejii ofeeacedd»a . . . . . . . . . . 90
3.20 EBeaA fjaja 14j4é0a 1312+240 fia 66ievéjl ofiésacedaa»a . . . . . . . . . . 91
3.21 E&eaa fjaja 14j4éoa 1345+735 fia 60ievejl ofésaceda»a . . . . . . . . . . 92
3.22 Edeaa fjaja 14j4é0a 1518+162 & &fiio na d6iésejl onésaceaa»a . . . 93

XiX



NEEEA

_j>)

p

3.23  E3ead fijaja 14j3e0a 1535+231 fa 66i0ejli 6féeatead»a . . . . . . . . . . 94
3.24 E5ea4 Ajaja 14j860a 1603+699 fa 06IE6E[N 6Reeatead»a . . . . . . . . . . 95
3.25 E5eaa fjaja 14ja60a 1607+604 fia 06186 6fesateaa»a . . . . . . . . . . 96
3.26 E5eai Ajaja 14ja60a 1612+378 fa 06IE6e[N 6fesateaa»a . . . . . . . . . . 97
3.27 Edeaa fjaja 1ajaéoa 1722+119 fia 06ieoejii onesaceaa»a . . . . . .. . . . 08
3.28 E5ea4 Ajaja 148604 1722+119 fa 66IE6E[H 6fesateadr»a . . . . . . . . . . 99
3.29 E5eaa fjaja 14ja60a 1730+604 fia 06186 6fesateaa»a . . . . . . . . . . 100
3.30 E5eal fijaja 14j460a 1741+597 fa 66ie6efli oiesaceaa»a . . . . . . . . . . 101
3.31 Eo/ead fjaja 1ajaéoa 1811+317 fa 06ievejii onéeaceaa»a . . . . . .. . . . 102
3.32 Ejeéaa fjaja 144é0a 1818+551 & aNdio fia 66iésejl onéeaceaara . . . 103
3.33  E5ead Ajaja 14ja60a 2111+801 fia 66IE6E[N 6fesateaa»a . . . . . . . . . . 104
3.34 EO&eaa fjaja 14j4éoa 2247+381 &R &aliai6 fa 66ievejii ofneeaceaa»a . . . 105
3.35 Eodeaa fijaja 14aéoa 2322+396 &R &fiaio fa 66ievejli onesateaa»a . . . 105
Efiie0oeaara 1ioe+61a fidéodasila eiadéna 107
4.1 [GNEEY O1éll adaiaia e 6 Taiino ia iadieodad R OO49+003 ....... 109
4.2 Noda»a ad4aiino o6 14ii6 a 6048aaivejé 1aéneidia neicaioalin
cdatd»a ca déacadd 0 0addEe 4.2. . . . . . . .. 110
5.1 Caaeniinio fanoodia»a daael fioe+éia iieieedja e 61616 efadéia ( V R)
eV AP. . e e 117
Aeéaia 118a 14j4ea0a 133
Al 0049+003, 0109+200, 0210+515, 0446+074, 0651+428 € 0652+426. . . . . . . 134
A2 0741+294, 0838+235, 0838+456, 0850+284, 0854+334 € 0907+336. . . . . . . 135
A3 0950+326, 0952+338, 1020+292, 1032+354, 1034+574 € 1145+321.. . . . . . 136
A4 1201+454, 1212+467, 1228+077, 1242+574, 1312+240 € 1345+735. . . . . . . 137
A5 14294249, 1518+162, 1535+231, 1556+335, 1603+699 € 1607+604. . . . . . . 138
A6 1612+378, 16184530, 1722+119, 1730+604, 17414597 € 1753+338. . . . . . . 139
A7 1759+756, 1810+522, 1811+317, 1818+551, 1838+575 € 2052+239. . . . . . . 140
A8 2111+801, 2128+333, 2247+381, 2316+238 € 2322+396. . . . . . . . . .. .. 141
Edead fjaja 14jaéaoca 6 V & R 06ee0d0 151
A.1-1 0049+003, 0109+200, 0210+515, 0446+074, 0651+428 & 0741+294. . . . . . . 151
A.1-2 0838+235, 0838+456, 0850+284, 0854+334, 0907+336, 0950+326, 0952+338,
1032+354, 1034+574 € 1145+321. . . . . . . . . e 152
A.1-3 1201+454, 1212+467, 1228+077, 1242+574, 1312+240, 1345+735, 1429+249,
1518+162, 1535+231 € 1556+335. . . . . . . . . . ... 153
A.1-4 1603+699, 1607+604, 1612+378, 1618+530, 1722+119, 1730+604, 1741+597,
1753+338, 1759+756 € 1810+522. . . . . . . . . . . . ... 154
A.1-5 1811+317, 1818+551, 1838+575, 2111+801, 2247+381, 2316+238 & 2322+396.155
ialiaia afja 199
A1, iofiaia 161d eiadéna ( vV  R)Ra&d&am .. ... .. .. .. ....... 199
A.1-1 0049+003, 0109+200, 0210+515, 0446+074, 0651+428 & 0741+294. . . . . . . 199
A1-2 0838+235, 0838+456, 0850+284, 0854+334, 0907+336, 0950+326, 0952+338,
1032+354, 1034+574 € 1145+321. . . . . . . . . e 200
A1-3 1201+454, 1212+467, 1228+077, 1242+574, 1312+240, 1345+735, 1429+249,
1518+162, 1535+231 € 1556+335. . . . . . . . . ... 201

XX



NEEEA

A1-4 1603+699, 1607+604, 1612+378, 1618+530, 1722+119, 1730+604, 1741+597,

17534338, 1759+756 € 1810+522. . . . . . . . . . ... 202
A1-5 1811+317, 1818+551, 1838+575, 2111+801, 2247+381, 2316+238 & 2322+396.203
A2. Caaeéfiino éieid eiadéna (V.  R) 0 1aiifio ia iadieocad R ... ... .. .. 204
A2-6 0049+003, 0109+200, 0210+515, 0446+074, 0651+428, 0741+294, 0838+235,
0838+456, 0850+284 € 0854+334. . . . . . . ... 204
A2-7 0907+336, 0950+326, 0952+338, 1032+354, 1034+574, 1145+321, 1201+454,
1212+467, 1228+077 € 1242+574. . . . . . . . . . e 205
A2-8 1312+240, 1345+735, 1429+249, 1518+162, 1535+231, 1556+335, 1603+699,
1607+604, 1612+378 € 1618+530. . . . . . . . . . . ... 206
A2-9 1722+119, 1730+604, 1741+597, 1753+338, 1759+756, 1810+522, 1811+317,
1818+551, 1838+575 € 2111+801. . . . . . . . ... 207
A2-10 2247+381, 2316+238 € 2322+396. . . . . . . e e 208
A. T&iiaia Tioe+éia nidéodaeiia eiadéna 209
A.1. ishiaia faddaiaim . . .. .. ... 209
A.1-1 0049+003, 0109+200, 0210+515, 0446+074, 0651+428 & 0741+294. . . . . . . 209
A.1-2 0838+235, 0838+456, 0850+284, 0854+334, 0907+336, 0950+326, 0952+338,
1032+354, 1034+574 € 1145+321. . . . . . . . . 210
A.1-3 1201+454, 1212+467, 1228+077, 1242+574, 13124240, 1345+735, 1429+249,
1518+162, 1535+231 € 1556+335. . . . . . . ... 211
A.1-4 1603+699, 1607+604, 1612+378, 1618+530, 1722+119, 1730+604, 1741+597,
1753+338, 1759+756 € 1810+522. . . . . . . . . . .. 212
A.1-5 1811+317, 1818+551, 1838+575, 2111+801, 2247+381, 2316+238 & 2322+396.213
A2, Caaeniiio 6 7aiiio faiadieodad R .. .. .. ... ... 214
A.2-6 0049+003, 0109+200, 0210+515, 0446+074, 0651+428, 0741+294, 0838+235
€ 0838+456. . . . . .. 214
A.2-7 0850+284, 0854+334, 0907+336, 0950+326, 0952+338, 1032+354, 1034+574,
1145+321, 1201+454 € 1212+467. . . . . . . . . oo 215
A.2-8 1228+077, 1242+574, 13124240, 1345+735, 1429+249, 1518+162, 1535+231,
1556+335, 1603+699 € 1607+604. . . . . . . . . . ... 216
A.2-9 1612+378, 1618+530, 1722+119, 1730+604, 1741+597, 1753+338, 1759+756,
1810+522, 1811+317 € 1818+551. . . . . . . . . . .. 217

A.2-10 1838+575, 2111+801, 2247+381, 2316+238 € 2322+396. . . . . . . . .. ... 218

XXi






_j>>

1.1 TQRBOR. . . . . . ., 16
2.1 OABAMNBTIE @ BATAOA. . . . . . v o e e e 18
2.2 Aoba oeala oaeania adseeia e 18lionie 1inda 6eeodaca UBVRI e ug¥i%. 21
2.3 OdaifoIBIA0 A TARIROOAA. . . . . .« v o e 22
3.1 Otoliaosejiée iaade ca cadcad 14jaéoa 0049+003 . . . .. .. .. .. ... 32
3.2 Ca&eaasa e i6aed iaéieedt ifaaoaéa €deaed fjaja 1ajaéoa 0049+003, 6V

eRaANAIGIA . . . . . . . e 32
3.3 Noaoenioe+ée ifaane ioNaia fjaja 1agaéaca. . . ... ... ... ... ... 36
3.4 Dacoeoaoce oféeacteéaara ijaja 1ajaéaoa 0210+515, 0741+294, 0907+336, 1345+735,

1607+604, 1722+119, 1741+597, 1811+317 & 2111+801 fia &eiaadiii 66ié-

OGTI. . . . . e 38
3.5 lageiae e iiédaiieeodaa i6iiaia fjaja 1671aigeaés 1ajadéaoca. . . . . . . 39
3.6 IBHAIAATA . . . . . . e 40
3.7 Caaeniinio afja iaaieodaa 1ajaéoa 1722+119 6 iadeiad 2013 2016. e 2016

2019, . . e 69
4.1 oTi&ia Tioe+é1a Aidéodaciia eiadéna . . .. .. L L. 108
4.2 Noda»a a0daiinoe ca aeacadd +eja j4 60aéadioeja 1aéfieidia neicar-

0O1IMEIA cBa+a»a iigiada. . . . . . . . . . . .. 111
[faace ca daeaneaié 6i01iaodejo 143
A1l Tiaaoe ca 6iidegia e éiiodieia cadcad 1ajdéaoa. . . . . . . .. ... ... 143
Edead fjaja 14j4éa0a 6 VvV & R 6e8080 151
A.2. Adaaiinoe ca 86ead fjajaiajdéaca . . . . . . . . ... 156
A2-1 0049+003 . . . . ..o 156
A2-2 01094200 . . . . . .o, 157
A2-3 02104515 . . . . .., 158
A2-4 0446+074 . . . . . o 159
A2-5 0651+428 . . . . oo 160
A2-6 07414294 . . . . . . . 161
A2-7 08384235 . . . . . ., 162
A2-8 0838+456 . . . . . . 163
A2-9 08504284 . . . . .. 164
A2-10 0854+334 . . . o o 165
A2-11 0907+333 . . . o o 166
A2-12 09504326 . . . o .t 167
A2-13 09524338 . . . . .. e 168
A2-14 10324354 . . . . . 169



OAAAEA

A.2-15
A.2-16
A.2-17
A.2-18
A.2-19
A.2-20
A.2-21
A.2-22
A.2-23
A.2-24
A.2-25
A.2-26
A.2-27
A.2-28
A.2-29
A.2-30
A2-31
A.2-32
A.2-33
A.2-34
A.2-35
A.2-36
A.2-37
A.2-38
A.2-39
A.2-40
A.2-41
A.2-42
A.2-43

10344574 . . . . . 170
11454321 . . . . o 171
1201+454 . . . L e 172
1212+467 . . . . . 173
1228+077 . . . . 174
12424574 . . . . . 175
13124240 . . . . . 176
1345+735 . . . 177
1429+249 . . . . L 178
I518+162 . . . . . 179
1535+231 . . . . 180
1556+335 . . . . 181
1603+699 . . . . .. 182
1607+604 . . . . . . 183
16124378 . . . . 184
1618+530 . . . . . . 185
17224119 . . . . 186
17304604 . . . . . 187
17414597 . . . 188
17534338 . . . . 189
17594756 . . . . . 190
1810+522 . . . . . 191
18114317 . . . . o 192
1818+551 . . . . . 193
1838+575 . . . 194
2111+801 . . . 195
2247438 . . . 196
2316+238 . . . 197
23224396 . . . . 198

XXV



v

=3
wn
Qy

NN A

S
—~
0 W
2
Q
=
[N
QO Qo
-~ m>
=
.
o
=
O
~
N )
Q- TP
gy
o
gy
o
an
- Eo
=3
D/
=1
T
D
Q)o
o1
D>
> -
y O

1907) Aa Tice6e;

>
2 "Q\
Q_);

Catalogue- FK3 (Kop, 1937, 1938).

1937) éijeé aaja iicedeja e ffifoaaia éda

alaacéa (Kop, 1938) ia 662 caacaa éije

faail Toédeaa»a fnenoaiaofnéed ddagaéa 6 FK3 éaoaél

Fundamental Catalogue- FK4 (Fricke & Kop , 1963). 1a3j éaoaéia naadsee 1535 cadcaa ca

aiida 1950.0 & 1975.0 6¢ éfja ja aiaaoi 1987 cadca&K4 Supplement(ARI, 1963), +€je fi6
a

iiélaeaje & ffifoadia édddar»a dacaie ca FK4, aeefiai

Aia éddoara. lae-
fiddada»a Fourth
anoeitna ecadaare 1aia 8aoa-

1
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EAOAEICEIA

6 &ii60. lje 6 4e6e 4aca ca &fific 1aa ficeoeja
& Alif0AAIES e8A0a»a CAACAA fi6:
- D&1Beja edA0ara N6iba & aaanees 0dsa Noi-aaia Aemoaia,
- 11a4é 6580a»a A4ARETA T16a & 85A0a»A CAISEIA THA BT0A6&jA 6 i8TRT6 (IBA0AREA
& i60a0eja),
_ iciadara 12804 A6EeI0EA & »AATAA IOTIAIA fid AB&IAIN,
268 eTidaia0iTA fefoaia adoeieRana CAaiseil Aeaaoidejasii daaie &

FK5 8203614 ja 4é1 6 6ifodaae al 1997. alaeia. Eacaeia +eid ihitaieé FK5 (&id  Basic
Fifth Fundamental Catalog, aéaaoé Fricke et al. (1988), »aaia iafivadaélrhe FK5 Extension
- New Fundamental Stars(Fricke et al., 1991) e &idaaoaé FK5 Supplement(Schwan et al.,

1993). TAitaieé FK5 @aoagia fiaadaee ia»a fnoaiaadaia 4dagjaceja inéledja & minoaaied
86802» (ca &il64 J2000.0 & B1950.0) ¢a 1535 ¢AAcAA idA0CA0RE K3 513
é ffifiocaaia édada»a ca 995 caadcaa eEK4 Supplementéaocaéida, éija fia ia iaéaca 6 FK5

A AN

Basic & FK5 Extension éaocaéiceia.
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fiféa naaiednéa adaioeja (aid European Space Agency -
ESA) 1989. diaeia. Eaél na ofl ideeeéll iiiacdara adwgd aai aoiindada, iniaodar»a
fi6 114l idaoecieja (Ra oa+itg£o 161 jaaia ieééeo+ia naédiad) (Atanackove & Vukteve-

0 : aéo
Karabin, 2010). la Tfiila6 iiaaoaéa HIPPARCOS faoaéeoa iafdaee o anosiiaodejiée éa-
7 i0zeé 118 218 caacaa (Perryman et al., 1997)ycho éaoaéia éije

AN NN iAAN

faddeeeé 1 058 332 caacaa, 6é86+06jo£e 6 301 caaddipparcos éavaéida (Hoeg et al., 1997)
i caacaa (H g et al., 2000). Hipparcos éaoagia ja idaoecieje

MAQ N ANA N AXA L NuATO AO AAYNAOXO XN X, AXNOQ N LA

1paosaéoeja ja idaeaia»ra Nadoeinoe éaic néijaad aoiinoada dacee+eoa A0noeia.
-y

2Noeioeeadeja (00aiadd»a) cadcad ja inedaesa 1dinoeda»a NAAoEIniia cacana édic 0004a68aidio &
] 10a.

, Qo O

iadiiiaaio aoiin6ads, oaj 60eoaj inolje fail 1de Tiflacda»d oa+éanoed ecaids
3hefioeieoeja j& feaasd»a 6iaaila cda+a»a aié idieace eaic aoiifoads, éija &
4HIPPARCOS faoééeo ja iacaai it 45+l anoaiiiio Oeiasdo na biaina (2. a8
oi+e1 16a0anejo.

a
&i. 1. &) &ije ja ioae



1.3. AOAIAACExIA BAAEI-EIOADOADIIAODEJA

~

ia Tycho e Tycho-2 éaodaéiaa.
ja 0.77 mas, 6 aaéeeiaceje
ja 0.88 masly & aaéeeiadeéjé 0.74 mas/
Hipparcos éaocaéiaa, adaegé

faaaaio, T1aiiit 60 mas ¢a |
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& adéeeiacejeFKs éadaéida 6 40 mas ¢a
paiaadaia aaaejaceja fiifioaaied éodoara

jdaai ooiaaidioaéie éacagia FK6 iafioaja 1999. (idaé aai Wielen et al. (1999)) 2000.
aeid (08&Ee 441 Wielen et al. (2000)) éal &liagiadeja dacosoaoa Hipparcos 8acasisa &
1a 8 6130, O 104l 4860 FK6 éadaélaa

fi6 6 00AEAl 4de6FK6 éaoaéida
425414 4348ja08ja ATINOARIES

0 Hipparcos éaoagiaé (6

acagiaa). Eaél io foaia
fioaai
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faie-= daeiaociia fnenoaia. On
fiefiddi  International Celestial Reference System - ICRS
7

6 éijai 6 éaacade (éiiiaéoie daaei-ecaide) iiiiaodaie VLBI 140iaii ecaadaie ca 8a-
0adaioia 14jaéoa, aié ja Hipparcos éacagia »aaiaa idaa daaeecaoeja 6 Tioe+éli anaio.
Idaa 1aoadejagecaoeja ICRS 6 daaei-aiiaio jd  International Celestial Reference Frame 1 -
ICRF1 & 6adaaia 1. jaicada 1998. aiaéia; (Ma et al., 1998).ICRF1 &ia 4aa iafoaasa (Fey
et al., 2004) éija A6 dacedaia ia itaejei Miaoda»eia VLBI 046ieéli. O 1aa iafocaaéa
élidaeiaod ecaioa éijé aadeiegd ICRF1 6 inocaea ididiia»aia, 6édiii &6 ja 212, aié ja
ieal gbia idivd»ai ia 250 as. Eanieja a6 onaijaia jio 4aa ia¢oiadiaia idaaanea éoe-

. Ea ]

aefaoia nenodia ~eja né 1aoddejaéecacejalCRF2 (Ma et al., 2009; Fey et al., 2015) éCRF3
(Charlot et al., 2020). ICRF2 ja 6iaijai ia 2 adaeiij : '
ICRF1 1. jai6ada 2010. diaeia '

s Q-
D
=

: j e
as. ICRF3 ja énaijeea IAO oiéii 30. daiddaeia fédigoeia 6 adaon 8. dlaeia é ca-
jdiel j& ICRF2 14 1. jai6ada 2019. diaeid. ICRF3 ja canilaai ia aaseia iveéoisaiei
SEeiaiaoe+6e aidaciadie fiefodl j& Aacedai ia Aaiaasasoe-eei 14j46081a ca &ija fa fMiaoda aa &iajo
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o1&l féidT 40 dlaeia VLBI 0adieél ia daaei-60aéaaivejaia 8.4 € 2.3 GHz é flaadeia

ca 161 15 Alaeia ia aewel daael-00aéadioejaia (24 GHz & a6aéil 32 & 8.4 GHz). Adij
14j3620a &ije 52 430826 ja 303, 4ié j& 5164»a&i @Al e6ia T4 30 as (de Witt et al.,
2022)

1.4 Iéﬁéja Gaia

(@]
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é(;aa»a Gaia lfaaoaéa (aid. Gaia Data Release 1 - Gaia DR1A1f06ii1 ja 14
0aiada 2016. aiaéia (Gaia Collaboration et al., 2016) Gaia DR1 fiaadeee ai
ia A0dejiiea e la»e adij édeaed fjaja 18 §eaeo g;aa(;aa (;a ééé i
9 éaoa. Aﬁ(‘)(’iﬁé(‘)ééjﬁé Aao 174

aaoaéa naadeeé: Ticedeja, 1adaeaéna e fifin
(éadaéiaa Gaia DR1, Hipparcos é Tych -2). 1aaj néoi iaada 6aénoaa§a 6aaee(;aoejo
Tycho-Gaia afiodiiaodejiéia daga» A Aia ¢

éiaeajéia € 1 masly 6 fifinoaaiel é
140 622 719 74ja6a0a. 143 féd
€0 édadar»a ca 14-iana~ie 1adéfa |

mas (Lindegren et al., 2016) Gaia idaanée éiidaeiaoié fiéfoal Gaia-CRF1 ja 6iiéés
ICRF2 daaei-éaoaéiall ia ieaid d0awéa ia 0.1 mas 6 aiide J2015.0 (Mlgnard et al., 2016).
Adij 14j46a0a éije "é(“)éiéfaé Gaia- CRFl jA 262 (aaf£eiii éaacade).

A ' aéa ( Gaia DR2) 14jaasgaii ja 25. aideé a2018 araeia. C)éé'l'ai
6 Gaia DR2 ja 1 692 919 135, 14 014 aj
ia

FSTTS

N\ A~O Y ~Ass N A O

oaja |a6ae'aena e ninoaa-

mz

aaij 14jaé a

A6 aaoe i »€01aa T1éiaeajd, 1adaéaéna e ififoaaia eaaoa»a, aca

361 009 408 6 aaoe naii iéise ae (Gaia Collaboration et al., 2018a). 11644 anodiaode;-
1a0aéa a f 644G ca faa 1ajaéoa, ndaa»a daaejacia adgeia ¢

ejfiéé ilaaoe ca fadacaio aieo ca 14 099 |aj aéé

AZTO AN NN O Am X N7

a ca 161 497 595 T4jaéaoa, aénoei
jaéaoa € éééﬁé@ééabéjo 550 737 6 3

a a iaéaca 6Gaia CRF2, fiéf
e

70 7 0 ~
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(Gaia CoIIaboratlon et al., 2018b). Noaidaadaia ¢

\\\\\\\\

1480 0a+aéa ja aana noadeeai e ia 18»a eieedj 6 1aifo fa 08671 1a»4 iana.
8Aeadoe 10i1a6aa84 2.1.1 1 CCD &aodéoideia.
https://gea.esac.esa.int/archive/



1.4. IENEJA GAIA

it 0.12 mas ca 14jdéoa +éja ja G iadiéodaa ia»a ia 18 mag), a flifioaaied

A AAA

0a éal é 6Gaia DR2 (ié1 1 masly) (Gaia Collaboration et al., 2018b; Lindegren

0.5 mas (|aT
édaocarajae
et al., 2018).

Oda£4 ecaa»aGaia 1420282 ja 11438401 ia 434 446a: dail ecad»a i1a jaceal Gaia
Early Data Release 3 - Gaia EDR2® &1iiéd0iT  Gaia Data Release 3 - Gaia DR314a écéa»a

AZTO AN XN

fladdeed 1Maacéa ca 1 811 709 771 Tajaéada: ca 585 416 709 aaoe fio iieieeaje, 1adacaéna e

i
A

ffinoadia édaoa»a, ca 882 328 109 1idaa iTidivoed iiaadcaéa aaoa ja e 'Tja aca 343 964 953
Tajaéaoca faii ieieeaje. O éNiedoii Gaia DR3 fi6 11034 1aed 1Maaocaéa iddanoaasaie é:
anoaioece+éeé iadaiaode (iid. Ter ca 5.5 ieeeiia 1ajaéana), Nddara daaejaéia adceia (ca
33 iéeelia caacaa), oioaoelia aoceia (ca 3.5 iéé‘iia T’jééa(‘)a), oiofiacdejiée ifaade ca
ifjaaeia aioa (ca 10.5 ié : Noi+8aia ﬁé oaia (ga »e0 158

éé ’a ecaioa), iaace ca 14jaéo
I

A

Q)/
QJ/

000), éaiaeaaoe ca e a (6.6 ieééfia) eoa. ABJ a aeaca 6 Gaia CRF3

jA1614 173, a 2269 a é é &Gaia CRF3 iaaarée éiidaeiaoie ﬁéﬁc‘) | (Gaia Collaboration

et al., 2021). baaejon éjé ja éidew£ai ca 1aconiail raéaaaa»é ICRF3 e Gaia CRF3 ja
max = 100 mas. [deé 11adceaaro, ifaaceé ICRF3 fia aiidl J2015.0 fié nadaaie ia ailoo

J2016 OGaia CRF3 (Gala Collaboratlon et aI 2022) N(‘) dadaia addeéjadeéjaGaia CRF3
A i

N sAN ~A N 70O
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10N 6iadiafieaia 6dia doia (&id supermassive black hole).
11Agaa0e0ie aené (aia. accretion disk).
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N7z se~A

é o
fiéieeigjiiée (aid. Narrow Line Region - NLR)
a6 ila daaelia. Aédaoeja iaoa

e
(@2
Qx
QJ/
D:
=
an
ox
Q.

an
D

Shrader, 2012a). O 000 fa iaéace foiddiafneaia dbia, »0 1édodeedja aédaoveiie
aené, »ada o0lodNn (éije ileed aa caééar»a gedied aienelié 1aeano ¢ caaeniioe 1a 6aea Ti-
flaodara AAJ), ia 1461 A4£1j 6aasgaiinoe ja 6fiéa aienelia 1aeano (&1jé o1don i iteed 6
iT0i6ifoe aa caéélie) & ieac. Oaéita, ia gaié fo ideéacaie e oeitae AAJ, éijé caaena
14 6a8a iTMaoda=a (0] 14 1oejaioaceja ARJ): Najoasolad dasasneja osia 1 (&ia Seyfert 1)
& 08ia 2 (&iA Seyfert 2), éaacade fia 6fieel & eaacade fa gedieel aifiigioeliel eeigjaia
& déacade

O 6as : : -1aaée (&ia radio lobes). Of fi6

Jaaai 1a jareia esaneoeeaseja AAJ ja ia iiitao ja+eid a
ia daaei-jaéd e dcaaei-icada AAJ. Eéafedeéadeja ja iaiod
ja 6 daael-aiiaio ia 5 GHz e fijaja 6 Tioe+éli B afia

/////

N AN N AN
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1.5. AEOEAIA AAEAEOEXEA JACAPA

Line Radio Galaxies - BLRG) iaga &diéiiciifio
ciifioé. Daaéi-jaée éaacade na adéa 6 cadeéniino o]
aaei-éaacada na nodiel niaéodil (aia Steep Spectrum Radio Quasars - SSRQ) e daae
(aia. Flat Spectrum Radio Quasars - FSRQ).

ga éciaco Syl ia daaeil-neaaed éaacada, eéé BLRG ia

3 [Tp
2 o
Q:
Q.
Q_)/
)~ O
>
5.
=
QD
=
(1)
2
c
=]
>
o
C
(7))
>
®
Z
~

Daaei-jaéa dacaéneja oeia 2, éija na +anot iaceaajo daaei-aacaéneja 6
Narrow-Line Radio Galaxies - NLRG), 6é86+0j6 aaa S &

seigja. -

a

a BL Lac 14jaéoa (inei i6eno-
aeaaoe (Popovt & llc, 2017)) & éai é BL
ja, aeniéa e 16liaigeada iieadecace;
aaei-jacdda. Cajaaii, BL Lac & FSR
fiefia eeieja 1Moo 1ajdéaoca oeia 1, fie
L Lac Tajaéoe.

O

eigja
éair B

R

Netzer, 2013).
i54a énodazeeaa»a il fi6 4eéa 6 Tioe+éll &fidio jlg 1963. dlaeia
(648¢1 iaéli »eoiala 1086e£a). 1acaaedii jaaie 1a ad0aed, Sharov & Efremov (1963) &
Smith & Ho eit (1963) 6 efiedeaaée idiidia fjaja 3C 273 & doadaeee aa ja 1ajaéao ioi-
AAAAAAAA b NN

j&igea. Efidoeaa»ai 44 61ofiéi+a Sternberg Astronomical Institute6 1iéae 6 18deia6
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1.6. AIENEIE IAOAIEGIE

1896 1960. Al4ei4 fa¢aia ja alieeosaa i3N&IA fjaja i

i efiiedeaara 600 ooTisl-a OAGAAGANEE TiTad2a0138]4, 1887 1963. AT4., 4304601-
ATaeo»4 1BNAIA fjaja +&jé jA dARTl 74 0.2 47 0.6 mag fia 1A3eT4N 14 161
i

5)
=)
ol

A61ta 6 caddedeedie e écidiaaie 48anéiae 6 Njajo éije né odajaee e i iaéi-

eeél idaa8a (Smith & Ho eit, 1963). OAd¢T iaéli ofaa ofeaaeea né & adoaéoeja ioiiaia

fijaja AAJ 6 daaei-ailiaio (Dent, 1965) éai e 6 afiaié X -cdaéa (Winkler & White, 1975).
3 ) . )i i

A0 70

)

(intra-day variability - IDV ) (Wagner & Witzel, 1995) eée 6i6oa
al., 1993). I87iaia fijaja élja & E8AELO 14 1aéTéedt aaia &l ia &
édaoéioi+-ia ioniaia ( short-term variability - STV), afiaiai

70

[t A
a ( long-term variability - LTV : 4éaaoe Gupta et al., 2004; Gupta,

Qo

~AL N 7N

jaefa aoaiai+ia iofia

N AN AN

\\\\\\

00iT 03&7 (aépa 4lja) daa faaée idnoai (élje 1adtaada dacee-

saietai h 3 1): h
faaoeinoe 6 aaédoio, k Aieodiaitaa éfifioaioa, a  T(r)
3 g
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NI

Alideiin oddiagia aieneja o iaéodaéiij daniiadee aiadaeja (aia. spectral energy

0éo
distribution - SED) AAJ j& ideéacai ia fieese 1.3 i6ili ieaall eeigjli; ca SED agadoe
iadgaé 1.6.1.

6 a
aiefigja aéaaoeiita 6aila odea (Shields, 1978; Malkan & Sargent, 1982).
Ve ﬁ s - a\ A~ O
1
odiie éije 6adcaaq;

é
laai6 daeaoeaefnoe+eod ié

se N N N AN A NN

naj
/



AAZAN

& noaiaiéi caéiiii

eaaoetita

ecaida e fioida aa j 6
flaodareia daael-neases AAJ,

(2014); Hickox & Alexander (2018)) ja i8eéacaia dacéeéa éciaté SED aa-

A 0161edajo cadcaa * (feaa éeigja) e SED : 1)

: ia AAJ (6812 eeieja). SED aeaaie

NN A

s aN A N AN

Ai&oaeja (&id spectral energy distribution - SED) AA
2 0 a

Q)
(@2
Qo
o
Q_)/
@:
QJ/
Qo
D
=}
£
QJ/
Q)/
(o))
Qx
Qo
o:
@

fidaéeaaiii iéaall eeiejii, oaoeaéneja
i, 41aa0il ¢oa+a»a 6 aii
da+a»a oiddna idageid 6oaai
i6il eeiefi. [doadiasi

e NN A

Q.
(04

. N
: D
QJ/
= 1

’

A NN A

Neeéa 1.3: @aiaonée ideéac fidaéodacia danitadce aiddaeja AAJ caiiiaaiia ia iniaodaiii
&

SED daaei-féaaed AAJ, née
fieééa éc¢ Harrison (2014).

140ca. cadcaiaiaia aagaeéneja, aia starburst galaxy.
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O fiael esanaia 46acada, ia 6360 Al fiideod6, alieaioal 1asaiecal diefieja ja fie-
atodINea Aiefieja, 476 j4 6 AiAdAsjala X & -cOaea efaddcii ENiolial dafdjana (Ulrich

Ar~ A~

Y

et al., 1997; Bottcher, 2007). ia Aita6 6846aaioeja 1aéfieioia neicdioalinéia coa+a»a
peak aéacade 1180 aa fa iaaed 6 ooe iaéeana. Na 0daéaaioeji peak 10" Hz fi6 4éa-
cade iefnéa 6oaéaaioeja neiosiodiifiéla 1aéneidia (aid. Low synchrotron peak - LSP), fia
R ) 5

fi
synchrotron peak - ISP) & fid peax  10'° Hz &

+ajo

anae

@D D
QJ/

Q:

Qy

. N
Qo

Z.

[0
Qo
O
o
D:
o
QD
o
o
o
('ID/

o

~ . e~ NN A

ia. seeing) iddanocaasa

fi Full Width at Half Maximum - FWHM) 66iéoeja oa+-

Point Spread Function - PSF) 6 €6+iéi iaédiaaia. O0eoaj éije adee-
N PR |’

\\\\\ An e

800

Richardson-Lucy (Richardson, 1972; Lucy, 1974), MCS (Magain et al., 1998), Kraken (Hope
et al., 2022) & 4. [aéii 43é1iaie60eja ja 11a0£4a 1adaaeoe aaéiiiicesejo, oj. dacadaja»a
geéa ia éfiiliaioa (daeaénejo aiiateia e jacasi).

6i
& cadiiaoie deée fa anodidece+ea oa+éa aédaewoa, idadoe+il o aanéise 1ajaéoe
ca llaaceaa»a daael e Tioé+éia élidaeiaociia nefoaia (Makarov et al., 2019; Petrov et al.,

, . : NP

804 1447 eldefioe ianofjareia aa A4 it
|. (2019) 06281¢A GiTCTdARAI0 12 E15EEE»E
I' o N

Nt~ AN AN
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1.8. DIAIA METEAJA OIOIOAIODPA

aaca eciaco a

-afaioé e neno

aadceja éaoas

6048¢ail ja da cia+aj 14jaéaoa eia adeeéa :

iiéileedjo (Makarov et al., 2017; Petrov & Kovalev, 2017). Berghea et al. (2021) fi6 éidenoeée

ifaadéa ca ifjaaeia aiéa i e

STARRS 3 18308ada ca 2863 Tioe+éa ad0déoejdCRF3 daael-

aégo-eée N6 aa jAICRF3 6¢idaé [Ii cée-
A

(‘D-
Do
Q

QJ/
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D
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0
(Lambert &

6 &cacaane Madara
84 418015MEA AeMAd0a-
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ia feede 1 (Andre| et aI 2012) fa Aieioei
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Néeeéa 1.5: VLBI

jai
éc ICRF3 (fia edaa

a6 X (ai6a) e S (47ed) anaié ca 14jaéoa 0035+413, 0148+274 €& 0430+052
fa aanit), 16adcaoad ec daaa de Witt et al. (2022).

1.9 Ecaid 6cidea

NN e N AN s N AN

O Bourda et al. (2010) i6a4fn0aa8ail j& 398 VLBI caida (0aaa aai €efi0alCRF -a) éije
fi6 ifodicejaéie éaiaeaaone ca aaco i é é(‘)éc”) daoadaioied fiefoaia ( ICRF e Gaia CRF).
14 398 &caida, 105 ja iiMia0dail VLBI 140147 Ca 47 &calda j4 60ABCAN 44 fi6 da+eafoe
6 daaei-aiiaié (Bourda et al., 2011). IAé ec ATéé fi6 daidagaéoe+ée 14jaéoe e 34 écaida o
6a0804ie 6 IRCF3 (16 70%). 14 47 i1i&i60e6 ecaida: 19 ja oéia FSRQ, 15 BL Lac, 8 Sy,

3 QSO é 2 écaida na infaeiaia BL Lac @ FSRQ. O 0caaddée 2.1 6 iddanoaasaie 1ae 1ajaéoe

15X éﬁé’li '|'6ééﬁ0élé§é\ 1inda aedéodiiadiaoiia nidéoda 1a 8 ai 12 GHz (6 oacariiéi adaeéiaia of
165 afai |6aanoaa§a NEE aeéébéﬁééiébﬁé 1aé0da 1a 2 a1 4 GHz, a o ja 4éaeaacdioil daninio
7.5 15 cm 6 oagéaniéei adaeeiaia.
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fna IERS I,a(;é I, élioaeiaoaia ( 120000 © Jzooo;o), 0dadiei i
' s iadeiall Miiacda»a & adijai iiiacdar»a
6 idAdcaoa e¢ a80aia ecaa»a aaee
e

— —
~—+
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o
)
(e}
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=
o
S
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=1
o

Qo ()
: Q
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Q
>
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}/
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o
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o
>
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(
886 3.1 T ijaaeia-iel 14j36081a).
&ja 6 £20ABTAG LQAC-2 AAE j& i3A6G3
: ). Ca T4jaéad 2322+396, 63a4ie iMa
AiT 1Miaodase o&fo aiaéia (fa 2013. & 2
e | (0]

AAA

an [TP

j
oieje 1ajae0e ca 11adcead»ad 034l ICRF3 & Tioe+&ia 5A0&d&INA fie-
Ao&iA (dacedaila ia ifaaoeia Gaia DR2) fi6: 0049+003, 0109+200, 0446+074, 0838+235,
0838+456, 0850+284, 0952+338, 1032+354, 1242+574, 1312+240, 1518+162, 1556+335,

3
>

a aae aaijie eee aeganodoée
ecaioe. Eidegfaie fo nieive énaeiiaaie ec aégd dacee+eoed 4ija, alaejaie oaéansi-
igida Pan-STARRS & Dark Energy Survey- DES. 14j&é0e é¢ iagda 6¢idéa éije fa ia-
éaca 6ICRF3, aée iéfnd ecaadaié ca iajéaaeeoaoieja 1a4jaéoa ca ifadceda»a aaa fefoaia

A6: 0210+515, 0652+426, 0950+326, 1020+292, 1429+249, 1535+231, 1607+604, 1618+530,
17414597, 1753+338, 1838+575, 2111+801 e 2128+333.

|otidia fjaja i4éed 1ajaéaoca ja enieogdaia 6 daaiaeia Abrahamyan et al. (2019) &
Berghea et al. (2021). O 83aa6 Abrahamyan et al. (2019), ca 14j&é0a 0109+200, 0210+515,
0651+428, 0652+426, 0838+456, 0850+284, 0907+336, 0950+326, 1020+292, 1034+574,
1201+454, 1212+467, 1242+574, 1312+240, 1607+604, 1612+378, 1722+119, 2247+381 e
2322+396 idaanoaasaia ja iofidia 6 Tioe+éf B & R &lidi6. Aaod noé iajaisa iaaie-
00334 6 éadaeiceia fidoedaiel 6 4aa aiida. Jaaio aiioo idaanocaasajo éaoaéice: USNO
A2.0 (62E0de idTioiieoe Tifiada B1é R1), USNO B1.0 B1é R1) & APM (beé r). Ad6ao:
USNO B1.0 B2 & R2) € GSC R j ice. | fio 4eacada 6 jaaiii ai-

fi

1306 j& Tienaia adijdaeia éije né aiadsgaie ia iiifao aifiédoied e daeaceaied daceeéa
iadieodaa ec¢ 4aa aiva. Aiiiedoia 6égeé6é1 iadieodaa ja 1adacaia na jM, M4 3y,
a ddéaoedia fiajM, Mij= y, ca w = kZ+ k2, d4a jAM; iadieodaa 14jaéoa 6 jaaiij



1.9. ECAID OCIDEA

aiide, M, 6 ad6aij aiioe, a k; e k, 40aeéa iadiedsdaa M € M,. Dacoeodade ca faaée 1ajaéao
faéaca fa 6 1aagés 3.1.

liog+eéa i6114igeaino ICRF3 7ajaéada oiéii dacee+eo0ed aiida Pan-STARRS 3 i8a-
14jaéoa 0049+003, 0109+200, 0446+074, 0838+235, 0838+456, 0850+284, 0950+326, 0952+338,
1032+354, 1242+574, 1312+240, 1429+249, 1518+162, 1556+335, 1603+699, 1612+378,
1618+530, 1722+119, 1730+604, 1741+597, 1759+756, 1818+551, 2052+239, 2111+801,
0034 é aileeodaa i81iaia njaja iaéli onéeacaiiioé fa FPCA 17 (oca. aiaejaia adaaiinoe)
& dacéeéd iiiaodaied e aiaejaied acaaiifioe. Ca féldi faa T14jaéoa, fddaa»a asaaiifioe
éc Mniacdar»a & aiaeéjaied iadieodaa o ideaceaeil enod. Alaejaia aiieeooad idiiaia
fijaja iee+ia f6 08iN08GET] adaaiiiioe dacéeéa iiaddaied & aiaejaied iadiecdaa (aéadoe
1ad8aé 3.1 ca 4a0asa ca ijaaeia+ia 14ja€o0a).

la Mmidd+iei isioeeeia VLBI jaia (Adae ieaca) ifjaaeied TeV ecaida ideia£ail ja
ifadEa»a fjaja ia danoija»6 1a iaéieeél mas 1a 6aiodaeiia oadetia (aia limb brightening),
aeaadoe daa Piner & Edwards (2014) & 6adadaioa 6 »aié. Caia ofaa nif ecaaijeee 1ajaéoa
fia aénodaiiii & jaéli feicaioalinéni aienegjii, éal e Tajaéoa fa aiadaejii aa£n 1a 10
GeV. 14j460& 0210+515, 0652+426, 0907+336, 1034+574, 1722+119, 1811+317 & 2247+381
fio 6adgoaie 6 OdaLe adaEia aéacada fia 46n0dAIIN & jaéli ReieaToalinénl aieneji
(BHSP catalog of extreme and high-synchrotron peaked blaz&tsang et al. (2019)).

14jaé0eé 0907+336, 10344574, 1242+574, 1312+240, 1722+119, 1741+597 & 1811+317 fi&
faéaca 6 minimum spanning tree- MST €a0aéiad ecaida 6 alidi6  -cdaéa éijé o éaiae-
420 ca ecaiod 10 GeV. [agaca na ia Aacagoe+éi) gedeie éciaa 20, 1ia eiaieia (daam):
9Y-MST J0910+3328, 9Y-MST J1037+5711, 9Y-MST J1244+5709, 9Y-MST J1314+2350, 9Y-
MST J1725+1152, 9Y-MST J1742+5946 € 9Y-MST J1813+3144. liaaceé naédigaie 9 &i-
aeia ¢ anai6  -céaéaFermi Large Area Telescope Fermi-LAT fiadiedniéia oaeanéiia o

oA NN

e A NN

s oA NN

1556+335, 1607+604, 1722+119 & 1741+597 éidegLaie 6 iMaade ia 2016. & 2019. diaeia
ca oanoedar»a Oiidegied caacaa ca daéaoeaio 6i01iaodejé éia Jovanovic et al. (2018) e

N\~ AAN

éai e io7iaigeaino afja 6 Jovanovt et al. (2020). Ca efiod ecaida éidegLaie o ifaade 1a
2013. a1 2019. diaeia ca aideja»a iadeiaa e6aoéioi~ied e addioi+ied aaoejaveja éioe-
foage 1iE eoddaneaii, g0l ja ideéacail 6 daa6 Damljanovt et al. (2020). Efioe ifaade
fi6 éideaLaie ca 0anoeda»a éliodieied cadcaa ca dacaoeaid 61o1iaodejo (Jovanovt et al.,
2021, 2023a).

"FPCA Functional principal component analysis 66iédéliagia aiaéeéca a6aaied éfifiaioe.
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1.9. ECAID OCIDEA

Oadédea 1.1: Tajaéoe.

IERS iégéé 32000;0( ) J 2000;0( ) 4 AAJ SED ladeia iiinlaoda»a Ad. iifiacdara
oel 0éi a an VvV, 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. 09.03.20109. 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. 06.04.20109. 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
10344574  159.43459 57.19879 1.096 BL Lac HSP 09.07.2013. 07.04.20109. 47 47
1145+321 177.07868 31.90281 0.550 FSRQ HSP 05.03.2014. 07.04.20109. 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
1228+077  187.83565 7.43130 2.386 QSO 05.03.2014. 31.03.2019. 30 36
1242+574 191.29168 57.16510 0.998 BL Lac ISP 02.04.2014. 06.08.2019. 49 57
1312+240 198.68252 23.80744 2.055* BL Lac HSP 01.03.2014. 11.07.2019. 3131
1345+735 206.53532 73.34814 0.290 Syl 24.05.2014. 06.08.2019. 43 48
1429+249  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
1535+231 234.31041 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
1618+530 244.92663 52.93706 2.347 FSRQ ISP 09.07.2013. 06.08.2019. 35 40
1722+119 261.26810 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
1741+597  265.63332 59.75189 0.415* BL Lac HSP 09.07.2013. 07.08.2019. 55 62
17534338 268.79686 33.84994 0.242 Syl 01.07.2014. 07.08.2019. 14 44
17594756  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
1811+317 273.39668 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
1838+575 279.74401 57.59425 0.164 BL Lac HSP 07.09.2013. 08.08.2019. 30 39
2052+239 313.62306 24.12602 1.377 FSRQ 03.08.2016. 07.08.2019. 6 16
2111+801 317.32984 80.35312 0.524 Sy1.5 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. 07.08.20109. 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

[aimiaia: * aade fa ia iaéaca 6 éaoaeiad LQAC-2 aat fid idadgaoe ec 406aed dadadaioe,
aeadoe aasaé 3.1.
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oan Op Telescope - TJO, A

(2014 2015. 4. lifiaoda+ée 1adeia ja

ia ai adaoroa 2019. aiaeia.
gnigia ANA & TJO. 04é8

|

D S

QD

s A

= O

j |

=0.7E, N & h=1570m). OF ]

ilioaced fia sedeeill 4a8eiN 141871 7.7 m. OA&I¢a, iifiadda»a fid A004ia & 0484
LFOA, fia ida=ieéll 15684262 14 1.5 m, Dé-e Ed&08jai fa eeeeiil 4a8eii 14
125m( =15.9E," =48.1IN & h =880 m);

Adsiadaa+ee 60 cm, Eanaadai na seeeil 4ageil 14 161 7.5 m ( = 22.7E," =
43.6N & h =650 m);

- ALAN AN A O -

& iifaaga Anodiilinéa Tifiddaacideja 6 A&iadaad.
6 s

LANA ja anoaiinfiea o i
2jacaai j& it 6oaivonel ieéd Laurent Cassegrain (1629 1693), éijé da ja ecaial.
3lif&aia aofioa Eanaadaiiaia odéanéiia na ideiadiel & naéoiaadiel oeiddalee+iel 1a684aém.
4jacaal ja it eefonel egoieoassd James Hall Nasmyth (1808 1890), &ijé ja 6iaiddaet Eanaasaia
0aeanéfi.
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2.1. TAAOE E TADAAA TTAAOAEA

Needa 2.1: O10140a68ja odeanéiia. Aid»e daa (fia édaa ia 4aniN): ANA 1.4 m, ANA

cm**, LFOA 1.5 m***. Ai»e daa: Disedi 2 m*, 60 cm*, 50/70 cm* & Adé1adaa+eé 6

aaiaef, LFOA id16. Franz Kerschbaum, Biseai 0déan
1

Y AN N O tinn OO ~

A.Eieda e 1. ladéepée & Adéiadaa+ee 1. ladéepée. * Neeéd fo iddocaoa fa caaie+ied najotaa
iMiaivoes Tinadaaoideja, ** 16adcaoa e¢ déeodia Eacdada ca 6eceéd e ivéeadail eised»adnoal
lieeoadie+éia Oieaddceoada 6 Eaoaélieje, *** idddcaoa fia Wikipedia fiodaieda Tindadaaoioeja.

DPieedi 2 m ja bé+é Eddoejai E6aa (Aia Ritchey Chetien Coude) 08&4éfli fia aeeé-
eeill aageiii 1a 181 15.7 m, cajaail na Eandasdi odeanénn idd+ieéa 60 cm &
eéxid aa8éiaiaiél 7.5 miacace fidia =24.7E,' =41.7N é h=1730m, &ié
jA @ieo éaiada 50/70 cm oaeanéii ia 30 m aa£lj iaaiidnéij aeneie
Neeéd odeanélia 6 1aaesiieia no i0aanoaagaia ia neeose 2.1, a1é A6 6 daddée 2.1 16aa-
ficaagaia »ediad éadaéoadenoeéad: 10a+ieé 1aeaaaeaD, CCD éaiada (daciedoeja éaiada
& ddée+eia 1eénaea), iMédeadiino iada ieénaceia e aaee+eia aeaiia iiga
Oaddea 2.1: O4eanéiie e éaiddad
Oaeanéti, D CCD éaiada CCD daciedoeja aaée+eia igénaca 11édeaaiino iada aeail iisa
(m) (arcsec pix 1) (arcmin)
ANA, 60 cm Apogee Alta U42 2048 2048 135 135 0.466 158 158
SBIG ST10 XME 2184 1472 68 6.8 0.230 84 57
Apogee Alta E47 1024 1024 130 130 0.450 76 76
ANA, 14 m Apogee Alta U42 2048 2048 135 135 0.243 83 83
Andor iKon-L 2048 2048 135 135 0.244 83 83
OJl, 80 cm FLI PL4240-1-B 2048 2048 135 135 0.364 123 123
Andor iKon-L 2048 2048 135 135 0.361 123 123
Piaeai, 2 m Andor iKon-L 2048 2048 135 135 0.176 6:0 6.0
VersArray 1300B 1340 1300 200 200 0.261 56 56
Piaedi, 60 cm FLI PLO9000 3056 3056 120 120 0.330 168 1638
Piaeai, 50/70 cm FLI PL16803 4096 4096 a0 9.0 1.080 737 737
Adéiadaa+eé, 60 cm FLI PLO9000 3056 3056 120 120 0.335 168 1638
LFOA, 1.5 m SBIG ST10 XME 2184 1472 68 68 0.150 56 38
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] degLaie 16eéeél iicia»a

A6 JohnsorB andV é Sloang?, ¢, i% (Abolfathi et al., 2018). Pan-STARRSL 6ioiiaodejiié

ip1, Zp1, Yp1 € Wp, jA 10A&R0aA8AI 6 daad (Tonry et al., 2012).

baeeia e idiioiie Tifda ca Johnson-Cousingé)BV RI & SDSS

A aee 2.2 éija ja 1dadgaoa é¢ (Bessell, 2005). »edia

j& j& 0287t ida0ca0 ec iadadaaiia dasa. Nemnoai

AN

=
(04

O sx xAAaAy

eéooeia éije no éidegLaié 0iéli SSDS
odia ja ia feeoe 2.3 (Tonry et al., 2012).

SIiaogeaino eaiasa fa 1adacoja elee+eiil iadédéodenara
0&1Mia aradaeja.

6APASS j& fédataieda American Association of Variable Star Observers Photometric All Sky Survey;
American Association of Variable Star Observers - AAVSO.

fja ia

=13

aédie it jdaeieoe 1deigaia faa-
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2.1. TAAOE E TADAAA TTAAOAEA

Neeéa 2.2: @aiaone

& SDSSuQ%4%.

(04
o
(02
D
g_))
Ll
)
(D~
Qx

aodejieed nenoaia Johnson-Cousins UBVRI

Neeeéa 2.3: gaiaofnée idééac Pan-STARRS 61011&00¢jfiéla fefiodia gp1 (Eeiéja 68
(0dadia éeieja), ipi (ladaifafoa), zpi (i€ada), ypi (0dia) € wp; (GAEdia), Neeéa idadgaoa ec
Tonry et al. (2012).

oA NN

fiieiaé fna 0 naéodiae aéniiceseja e aac inadosara idaanoaasa initaie gdi (eng.  bias),

“Image Reduction and Analysis Facility - IRAF j&
anosiilineed ifaacaéa, élje aenodeacesa iaveiiagia i
Optical Astronomy Observatory).

18»&1 ca 5AA0EH86 & alasecs

i fi
adaaoiaeja 1ioe+ea anodiitieja (aia National
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2.1. TAAOE E TADAAA TTAAOAEA

AN 29

addea 2.2: Addeoeaia oagania adeeeia é idnionie

Y

iN4a 6eeoda ca Johnson-Cousins UBVRI &

SDSSuQ¥4%.
UBVRI SDSS
0eéoad (m) (m) 06éédcad (m) (m)
U 0.36 0.06 u® 0.36 0.06
B 0.44 0.09 q° 0.46 0.13
\Y 0.55 0.09 ro 0.61 0.12
R 0.64 0.16 i0 0.74 0.12
I 0.8 0.15 2° 0.89 0.11
fiigiaé iaidaasai fa aéniiceoejil éal goi ja 6dacai nedia fieiaé Tajaéoa eée
aoaeii (dac Mado8a»a), Naaddaee oadiaeié gdi élje Na Noaada T6eeeéll fieiara
(eng.dark) e
fiieiaé daaiiiadil 1iadosaila idda (6 iagdi Neo+ajé o iaidaagaié ca asaia no-
i0aéa) éaél ae na cadaedemeeél iddjaaia+ail TNaaosa»a fnaila aaoaéoida (eng. at-
eld).
Eageasaceiie fiieive Ao fieigaie ia i+a080 & ia 88aj0 ifiaoda+ea ad+ade, 6éicedt
fid Oféiae of dicai§adace. Eaél aé fa oddiagie goi 6ééliel  dark fieive fo 6¢aoe 1a i
5 iei6oa (jad fio6 14jaéoe fieiaie fa aéfiiceoejii 1a 5 ieidoa, eée iaxil), a éaél aé ia
6égliel e e¢  at-eld fieiaéa, 6caoe o e 1a 11 5 faédiae (éieeéa ja e aéniigedeja at
nieiaéa). Oidiedaie o il jaaai aeaaie (eng. Master) fieiaé ¢ca bias darkss (dark ia 5

AN AN AN AN NN

~N AN A

Master biasja alagjai 6fdaa»ada»ai bias fiieiaéa. 1a idaejaia @ darkss & darksm
iaéa 1a éijed ja 1a6cdo Master bias 6i6iedaié 6 Master darkss € Master darksy,.

at-eld fieiaéa ja oidiedai  Master at fieiag, iaaejaiii  ° aéa ca 1adaca

Ve
A~ N N e Az

i
08E0ad & 1adceia»ai  Master bias @ Master darkss. Neédiae fieioe 1ajaéaoa o fada-
caié 8aadéoejii (hfa Master bias Master dark & Master at ) (Berry & Burnell, 2005), iiiei
. 5

VersArray 1300B éaiadii (éfja ja i6éactaia ai -110 C e ia cadoaaa

a 0ddiasie woi). 14 fieiaéa
i i

ie-
1a
ie

N
Q>
D
(@}
N

AN NN A

jaéaoa iadcace i6  Master biase Master darksn
1 N

Az

0

a
CCD =&i6. laia 1eénaea

ieéfidéa 6 ADUeia. Eaél e

A~ 7NN s N

mdark, éaé jémdark ﬁaéé.»a éaéal
A

&
3

sa fieiea diat 1 6 ADU&Ia
ei6oa (a iajaésd 5 iei6oa)

daéoejo ja éives£ai 16140

iflat 5 giflat ,éaé jémdiﬂat Adaa»a adaaiin

>
: Do

N
~ AN ~

8laaejaia dark fieiaéa ja iaidaasgaia, jad iifolje NA0EIN0 4a ia Aieiveia a6as e éifiie+ée ¢dase.

INieive fio faidaagaie id& anoaiilinéia noidaéa, age iiioije NA0LIN0 aa a6ao fieigaié odaaiae
{aéed cadcaa, aa aé na Tie eécadaeee élia+ie nieiaé ieja aidaagai 6ndda»adar»ai hoaeeds.

0ca iisiedara fa idadceia Nddara A0aailno fieiéa é¢ cadeadsa fieiéa, 0éieedl 0aéaa A6aaino ieja
cadaeameaia, adge fa iidieda»a ia jaaeieso.

1Nigiaé diat fiaadeee fiail 1@6A&E4A fia 1a»& ADUA 14 1618ied, faidaagai 4488»4ai Master at fia
fieial afje j4 Aiajai »Aa1a81 LiaAEarAl .

12| aCosmic fiédasaieva 1a Laplacian Cosmic Ray Identi cation method.
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00644 &c Baaa Tonry et al. (2012). OBAMGIGIAGE]E
2iaj6 1adaie+d»&: 145<g;r;i< 195 008<r
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A
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=
(@}
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Ec Sloan 6V e R mag y=Ax+B

X y A B A B
g r V g -0.587 -0.011 0.022 0.013
roi R r -0.272 -0.159 0.092 0.022
Ec Pan-STARRS1 6V e R y = Ag+ AX + Ayx?

X Yy Ag A A,
Op1 Ip1 V  rps 0.005 0.462 0.013 0.012
Op1 Ip1 R rp; -0.137 -0.108 -0.029 0.015

|
6dacaia i8tadaiii Astrometry.net'4 (Lang et al.,
1l 6860) & BAciada (6 di»al 824N 6380)
""" ta

& cadcaa Toasel adijaasia (ine
630806413, & cAAcad adijaasia eee &f
(144804 0049+003) iB&AacaT

1 fgia+aié 14380

O 1aij 0Ace AiT écaduese 4804816 aiasecs idNATA fijaja & 4ja AAJ &ja ja 14aa84ia
a8t 48l ecaaljese 14ja604 TTATAIA ca TAACRAA»A BAISJA TNAIGOeD TA4AReed &lio-
aiaoied fiefiodia. OASIEA, Taa Alaseca iled 4eoe T4 TiEe 6 foAadar6 11adea AAJ

3Maxim DL fédagaieésa 1a MaxIim Di raction Limited CCD Imaging Software.
Ynttps://astrometry.net/
Bhttps://aladin.cds.unistra.fr/
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6¢idéa ia 3 & 50 (Razali et al., 2011). @aiedi Aeééiaa noaoenoeéa ja

NN AN

>
L)

a»
D
p=y] EE +
=
o
@ -
=]
Qo
a):(

(9]

o
Q)

Q
o
QD
o

Aa 4é & 60adaeél Tinoljara idNaia fjaja éides£ai ja & F 0ano. F 0ano efiedeaara
aefiadceja ada daceée+eoda fédia llaacaéa aaodeienal ja —of NEEEELE-RE caal aa 6 +ano
Piiacaa Oerdda, &ije ja dacael aiaeeco aadejaina (aeniddcejd), oca. ANOVA 6, Oanoedais
ja 6eridaca 1 jaaiaéinoe aeniadceja adee+eia X e Y, Hg:VarX = VarY, a aéoadiaoeaia
6eiioaca ja H : VarX > VarY . Fficaoefoeéa ja

F o vaX 2.2)
VarY

6 ANOVA ja fiédataieoa 1a Analysis of variance
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[a iagai 6¢i8e0 ecda+oiase fiil ioacefioesd: Fa
Eiadéne foacerioeéd 1aaiaasajo ia il &
iifie ia daceeéa 6 iaaie
Fg. Y Adfaiifie ia dagé

(@
(@]
QD
(0l
o0
ox 7
D
g :
Do

y O

AN N NANN AN

Ay

e 46ag iofiaigeae 6 faii

)]
-

8i6aiao idiiaia fjaja 1ajaéoa na ileed écda+aoiace MiLo iadaidoda aiieeodad isi-
iaia fijaja, eng. variability amplitude parameter(V AP), &ijé fi6 6aa&e Heidt & Wagner (1996)
& aadeienaee: P

3Ai43), A0AIAIREA Hade]
4. (Kovect, 1998). Ei3&A0AE
6+23ai6 Tjaas, 4308 Tajag»a»

Qx Qo
Qo
Q:
3N
(@
Q_);
>
w
Do
L)
Q_);
QD
-

xXn X0
a=(n X% X W=n Xz ( X)?

i=1 i=1 i=1 i=1 i=1

(01

X X0 X0 X
b= X2 % X XW)=n X2 (XD

i=1 i=1 i=1 i=1 i=1 i=1
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lAseiae+ai nediae ia iieed 16danoaaeoe iadeiae+ii 66ieoeéji f (x) éija cagiaigsaaa
Onéta
f(x)=f(x+ KT); (2.5)
dadjak 2 zZ, aT iadeia
Néiodfieada ja jaaia iddeiaé+ia 66iédeja éija ja addeienaia fa
f(x)= Asin(Ix +"); (2.6)
354 fOA alieeodaa, ' Oaca e ! 6+anoailfio. O+anoaiiio! na adoeiesd 8467 6846adiveja
f,,! =2f,, &é i6 1adetaa T e 00aéadioeja ifadcaia daeaocejii f, = 1=T.
Jaaia+eiod 2.6 ileedil caiefiaoe e 6 1aeeéo
f(x) = Acoq' )sin(!x )+ Asin(' )coq!x ) = agf1 + a;f; (2.7)
+ela fa f (x) falae ia 1aeeé eeidasia jaaia~eid fa aaa idiiciaca, 19e +aidé 6  ap & a;
glindaiod ap = Acoy(' ), a; = Asin('), a idiiciaca f, é f, 1ddelaé+ia 6o6iéveja f, =
sin(!x ) & f, = coq!x ). Ca jadacaié 1ifaa iadeiaa, 11a6£4 ja Todiece éiincaioa ap € ay,
(i18. lIE 1401a11) 0aét aa fanodia»a 'n@?oaéa 4 ecda+-06iaoed adaaiiioe aéaa iajia»a
Ty 2z O ~O OANsN O AxA f)2 ~ O o~ o~ PSR- PP U ST siAn 2O 7 XA
lanodia»a Na aabeéiéga éal o = (N 3, aaa N6 NaY icia+aie iflaade, aié ja N adij
liaaoaés
Oaéica, iadeiae+i6 66i€6ejoé 2.5 iieedil 16aafoadeoe e éar:
X’] -
f(x)= ap=2+ (g sin! ix + b cos! ix) (2.8)
i=1
éliaeiadejo ooiédeja ENnc 2i=T,ai =

ificaioia 1(x), sin(!ix
fidda»a adaaiifno oeja f(x

e cos( ;x), daa fo!;
ié ) i
¢0jo TITES NeaaaLsed oididea:

)
56

q
N
oo
ox
Qo Qo

2 Z T=2
a=ali)= = f (x) cos( ix)dx;
T 1=
2 z T=2
h=0'i)= = f(x)sin(! jx)dx:
T 12
can!1 ¢ éidenoase 1jgadiaa 6idiced f(x) na iieed caienaoe 6 T’Séé’ f(x) =
p ~ O o~ o2 AAN O Amr A 7 NTOAA N AARO AN X0 /N N . T=2 i
c,€' nX, 3ad fidc, éniiedénie Oodejaiae éidoeoejaioe ¢, = %(an ibp) = Tl o f(X)e " nXdy
1
~ . RT:2 H o o o o <]
Aéi ooiedeja F('n)=Tg = [,f(x)e " nxdx 18aanoaasa idivaéeaid neaiacd T!1
gof ciare aa !, ! 0o0d6iédeja F(!,) 1fioaja
Z 1
F(l,)= f(x)e " n*dx: (2.9)
1
Ooiesejo F(!,) ciadii O6sejaaa odainoisiaceja iddeiae+ia 66ievejs f (x)
Ca aiaeéco éaaceiddeiae+ied idiiaia 6 njajé deacada iaj+agf£d N6 éidegL£aia ia-
0iaa éija na adacedajo ia Odoejaiael odaifididiadejaia e 1aoiae iajia»ed éaaadaoa
la 16€1dd, 6 daad Tripathi et al. (2021) i6eeeéii efiededar»a idlidia ¢ daaei-anaio
(07€1i 32 diaeid) éideg£aia 6 0de 1a01aa 1a éijed faaéa eia addaa+eje 19enodi 6 aia-
gece 1adeiae+iinoe. O nd: aenédaoia Oodejaiaa odaindidiadeja fa élitdicacejii aa-
odia (dia. Date-compensated discrete Fourier transform - DCDFT), ifiaddénaia oaéafia
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O s~ ~ O s0O AN NN

Z-0dainoidiaceja (&ia Weighted wavelet Z-transform - WWZ) & daiadaeeciaaie E

fia-
7j& 682
i

\AAA

Néaoaed iaoeiaiadai (&id Generalized Lomb Scargle periodogram - GLSP). Née+ii
Cail: 6 8aad An et al. (2013) 434 6 Efa-Néadsea iddseiaiasal € WW2Z ideid»aie

iifiiacda»a adgdia ia 0de dacée+e0a daaei-08aéadioeja & 6 6aad Fan et al. (2021) &34 |
I & | an €03 fa 1&oiaaia DCDFT e WWZ.

by

2.9 N4 ileed 16aanoaaede 6 1aeeéd
X )
F(ta)= f(x)e "
1
Eaél aenil idivdéeaie neaiae aenesdoeciaace iMadee£ail aa ia éfia+ai adij k jaaiaéed
adaiainéeos raéioddaaea t
y( 1
F('n) = f(k t)e "rkt;
k=0
ide +4i0 ja eivddaaé x=k t,n=0;:::;N 1,k=0;:::;N 1, caN adij itaaocaéa. Eaél
Aty =2n=T =2n=(N t),caT = N t, oada aenédadoia O6dejaiaa odainoidiaceja
(aia. Discrete Fourier Transform - DFT) eia 1aeeé
D( 1
F(ln)=  f(k tye 2nN
k=0

Ca 1adateaa»a iadeiae+iifioe 6 édeaaia fjaja déacada Taa 1aofaa ja idéia»aia 6 daai-
aeia: Goyal (2018, 2021); Tarnopolski et al. (2020) eoa.
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TaaEesa ii-

0 ) ésin('t ). DCDFT
Ferraz-Mello (1981). O¢éieeéi i 06iéveja Ho(t) = 1,
= sin(It) & ho, hy & h, 06iG6JA ATaejaia Adai-giediasl il-
a éél'éOéJa H0;1;2 ho(t) = agHy, hl(t) = a1H; alhomQ;Hli,

J
hz(t) = ayH>» azhomo; H2| azhlml; H2| ) 334 nod |6Té(;é.iaé fgl, ng = (gl(t|) gz(t|)), Tiaa
i=1

D~

: 01aa | A»aia ca aiaééco iadeiae+iinoe 6 fjajé aéacada 6 daaei e ]
anaio 6 daaiaeia: Fan et al. (2007); Tripathi et al. (2021); Wang et al. (2019); Cai et al.

~ NN AN A . Aan

A Z \NrO0AA N N N\ s AAXN N s TN AN AZ N A - . p_ \.I.; N AL\ £ 74 AL IA N2
Oddejaiaa ooainoioiadeja eiaiaéeé F(!)= H;h;+ ihyi=ay 2 caiadeidae+id 60iédejo
f.la ja 10éi

N A AN

+ef aa Na 1aace onéeaad na feidhieaill 66iéoe;]
\\\\\\\\\\ 83OTE3. |
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(2017); Bhatta & Dhital (2020); Sarkar et al. (2021); Prince et al. (2023); Ege et al. (2024);
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5
(0]
o:

Aa aefil efoda
Ajaja eidefoaLe faa
PERIODO04 & Pytho

se A~ N \A A

célda @0 fa 1146 16é

S5 Qo
Q:
Qo

—_
> Qo
—_

0ej6 e aiaeeco 1611aigeaes caacaa éije ja ivaiaeoli
idljdéaoa, Benn (2012), +éjé i6ed6+ieé iieed aa na idadcia
https://github.com/AAVSO/VStar/blob/96619c685e141349736d874eedaefale3dfb2785/doc/
user_manual/VStarUserManual.pdf ). Ca GLSP & FAP ja éi6ég£ai LombScargle ééana
Python astropy 1aéaoa +eja ja ideidia 1ajag»aia 6 VanderPlas (2018).
|81adai PERIODO4 i8éia»0ja DFT 18é +aio fa 1adacojo: 08aéaaioeja, aiieeodaa é
daca. Aiieeooad & daca naed 6d3éadioeja na i1ao
daceadaea eciaco iaaocaéa e 66iéoeja onéeacea
0o&eaaioeja. Ooieveja oneeaceaara f (x) ja
X
f(x)=Z+ Aisin(2 ( ix+ )); (2.10)

A A

A1a20fT 1418040
ava f (x); efol

<
D™ O (-
>t (D

a f6: Z noaa»a adaaiifo aiieec
0aca i-0oia fediaéa. PERIODO4 fii
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17Ad6e goi ja naaée neo+ajie isToan fa idcadeniei ad44inoeia, a 08leeél ja danitades
iidiagia 1iaa fa of iacéaa Aaoiia adee aoi.
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when brighter (BWB), a 6 i6idioiili odaaieje éaa ja

A aia redder when brighter
(RWB). O&iéeéi ja lediiiita éiadeoejaio éidaeaceja aija
. 6 o

644 caaehiiioe, riice-
0l & A431AA0NE i
BWB i3ii&ia, 6&ié
o6 45 AP >

Rv)
N
o
o
ol
=
Q)/
o
x
=
-
Q)/
Do
ox
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>
o

e idefivoia RWB idfiaia.
:95 caégo+ojail aa ieja ioéfdoia daca écgiato aija e iadieosaa. O
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eoe (Ciprini et al., 2003). Niaoda fid 4a ia idfiaia
0e+0 idiidia 6 aieneje ieaca, aié ia idliaia fjaja
1 4éféo (Beckmann & Shrader, 2012b). Adai-
j& 6686+6j0 0B6R06AGEA MO A6Ba08ja
~\ . \lé_

[a i0eiad 6 aeacaseia, ija+ai

aienéjii é¢c aédaceiiia aenéa (

Wagner & Witzel, 1995; Urry & Padovani, 1995; Ulrich et al., 1997; Blandford et al., 2019, aé-

5 & 0a0adaioa éija na &l 0aataeia). la sacee+eoel adadidineei neasaia

Of A6 IDV, STV e LTV id1iaigeéairio 6 fjajo déacada ilaed déoe 1ajag»aia dacee-

oel iladeeia éijé no carilaaié ia ieacaaeia (iid. Blandford & Konigl, 1979; Marscher

& Gear, 1985; Bhatta et al., 2013; Marscher, 2014; Calafut & Wiita, 2015, aeaaoe & dada-

daiva éija fia 1Mie»d 6 1aei daaiaeia). Iofiaia 6 daiiaodeje iéaca éija ianoajo

ioTiaia idadoa iéaca 11a0 aiaanoe ai aasejaceja 6 Anieddial 6aéoids e Eidaioiai

020106 dacaoeaefnoe+éed ¥i08a
a STV é LTV idiiaigeaino

g6éna déacada, i61iaigeainio na ileed 1deieface iancaaeeiinoe aédao

@01 0Adiaeil cda+a»a ec Gaiodaciia dadelia deacada iieed aa aiieieda

NN~

e
|

(‘\9;
v

O
(@}
-
Q>

N

(afa blobs) éija fia €é63£6 adee iéaca, @0l lieed a
adéacada (Hovatta et al., 2009). Ca adaia i i
fAa i

(@)

O0eo6dj &1ja eiajo idiiaia Alieadiaia 6aéoida ia ileed ad0aéoiaace 6
fildéoda édic BWB (faiifiii RWB) odaia (Villata et al., 2006). RWB 0daia 6éacdja ia
T N o \ O NN er O\ N\ A\ =

la»a»ai iaoadiaeia aieneja
et al., 2006; Gaur et al., 2012a). i8¢ 2

~ 7120

adeacadeia na iieed Tajanieoe noiadiicecejii e iea

>
Qo O <
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1
j0adieied cadcaa 181 14jaéoa 0049+003; 18deia Joé 2013. AAa&6M0 2019. diaeia.

' IERS facea T4j5608
Ad. cadcad j2000:0( ) s2000:0( ) Vo v (mag) Re rc (Mag) Vo v, (mag) Ny, Ro R, (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

12.96617 0.54902 16.367 0.038 15.547 0.053 16.333 0.044 20 15.509 0.034 27
12.99846 0.53368 16.821 0.039 15.914 0.067 16.796 0.043 15 15.902 0.022 24
12.99423 0.62415 16.988 0.026 16.655 0.027 16.973 0.060 26 16.637 0.035 36
13.05000 0.61540 17.392 0.034 16.804 0.040 17.402 0.063 26 16.795 0.049 35

o0 ~N OOl

2 6 Aiaaoéo A. Eal i6eidod, j e
| 0049+003. O faaéli 8446 0aadea 3.2, iagaca na iaace aiagjaie
iTNiaoda+éa ad+ade. Daail o 1daanocaasgaie: 0daidoaé iiniaddara 6 joeejaifiéei
jaoa iadieodaa ca 6eeoad V na dda e 114

\NsQ s .

fjaja 14jaéoa 0049+003 fid idééacaia ia feeo
aj0

()

D

=

. (0%
D/

Y N

\\\\\\

A NN A

Joéejainée aaooi (V) V (mag) v (mag) Joéégjaifiée aaodi ( R) R (mag) r (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
ishaia fjaja. 03¢ 14j460a &iajo adlia feaa fijaj 6 Tioe+éli aNdi6 (fa iadieosaaia
48£81 T4 20 mag). OF fi6 14jaé0e 1020+292, 2052+239 & 2128+333. Adaie+ia adieosaa ca
5303608j6 &caida Gaia fadAseo j& 20.7 mag (Hodgkin et al., 2021). 14j46a0 0652+426 &ia
Aliefaios aasaenejo anageia. CAla olaa fdacenoe-ea aiaseca Ajaja MA&i0es 1ajaeaca
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fijaja 1aid 1ajaéoa o aaiia iaed, noaiaadaia aaaejadeja ja 0.047 mag 6 7aa aiiaia.
Iiai 1ajaéaoa, 1034+574, 1312+240, 1535+231, 1722+119, 1741+597, 1811+317, 2111+801
& 2322+396, €iajo 1811ai6 Njaja Aa£s eee jaaiads 1 iadieodaé. Ada BL Lac 14jaéoa éiajo

gaéodiiadiaoiia niaéoda
A6 i

pr:EO‘—
:m,o

1 j 4jaeoa
0210+515, &7é j4 &4 14jaé0a 0741+294 TBEIALAT OBAIA Tiada»a fijaja 6 efiof ANAio,

2111+801, & 084i4 Tiaaa»a fjaja Tajaéaca
f6 125218058 8813ad1& 06i6&j4 fia &fjii fi6 TTadce Gfesaceaaie. idaanoaasaie fo: eia
fajae0a, 4Nai 6 &lja j& i51iaia 48046014414, & 1adAIA008 6&i4A514 06/e68jA ofésate-
ad»a (1adea & 0a+ea iGAMAea fidy Tl fa 404seaia. O fjajo fAe iBTiAIseaes 14ja6a0a,
el 7ajae0a 1811+317, 4804601414 A6 & TadeTae+4 iGNAIA. Ca fiad 14jae0a &fa &ijéd ja
i5ef60Ia iAdeiae-ia IGNAISEATRO 6 jAAl eee 6 T4a AliATa TABACATR A6 iAaAAAIe 1A-
0iadia iABe1a P (6 aaidia) & iTecaiieed6aa SA (6 1adieosaaia) iIBNAIA fijaja. O daadse
3.5 4308 fi6: acea 14j480a, 6860A3, P & SA (14d&¢4ie 140faaia DCDFT & WWZ fi60aada
Vstar, fil60aad7i PERIODO4 & 140741l GLSP), 404064 (1a04¢Ai4 fi60aadli PERIODO0A4)
& FAP (1ad&CA7 130747 GLSP).

Asaoeoe 1486 14ja6a0a fia 06166&jii 6fieeatead»a fid I5AAR0AASAIE 6 NEAAAEA) 144866

8ljal 6 TieRaie SAcosoace ca faaee 14jaeas Tjaasia+i. iasee é aiie
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4j3604 0850+284, 1753+338, 2316+238 & 2322+396 Aifi0oial ja A&Na iase adij ii-
8, 14, 14 & 15). 14 iteeil 42 0AGARHT 44 iiNoTje Adadefoe+ee cia+ajia i

oféll ABAI&TA ie fia IBNAM fjaja. Afja 14j4620a 0446+294 & 1518+162 fid i8j4 14-

16T ad&i&ia. Alja 0741+294, 0838+235, 1429+249, 1618+530, 1722+119, 2316+238

-0 N AN N NAAA A NN

4éoa 2322+396 na ieja noaoenoe+ée cia+ajii idlidieéa oiéll adaidia. Na adaiaiii
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AnA

dafioal, a Tiaaal 1ajdéaca 0907+336, 0952+338, 1145+321, 1201+454, 1312+240, 1730+604,
1741+597, 1811+317 e 2111+801. Ca ifi0agad T4jdéoa ia iiedil aa oadael aa ilfoijée
cia-ajia ioniaia aija oféii asaiaia.

~ AN ~ [

RNeeea 3.2: Caaehiiio 4fja adaia (158) & alja iadieocaa (aled) T4jaéoa 0049+003.

[effil 480&é01aa6e 151IAI6 Alja fa IGNAM fjaja (1adieos6ad R) 14j4820a 0651+428
& 1201+454. [3lidia 4lja fia idNAM 1adie064a Tajaéaca 1242+574 & 1838+575 fida-
oefide+ae idja cia+ajia. 1dN&ia BWB &fja j& eadacoadenioe+ia ca BL Lac 145604 ja
48088014472 ca 5 BL Lac 14j3630a (1607+604, 1722+119, 1741+697, 1811+317 & 2274+381),
4 FSRQ (0049+003, 1741+294, 0950+326 & 1612+378) & ¢a 2 Sy (1818+551 & 2111+801).
ialiaia RWB, adadoaderioe+ia ca FSRQ, 4304601441 j& ca 6 FSRQ (0838+235, 0838+456,
0854+334, 1145+321, 1618+530 & 1759+756), 2 BL Lac (0907+336 & 0952+338), Sy (1345+735)
& QSO (1228+077). Ca 1i0AE4& 14j8604 ileedil 43 0adaeI 4a iMoije BWB éée RWB
084ia. Ca 2 BL Lac 14jaé0a (1034+574 & 1312+240), 2 Sy (0109+200 & 1429+249), FSRQ
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FSRQ (1212+467, 1556+335 € 1603+699), 2 1ajaéoa fia ffifaeiaia BL Lac &€ FSRQ ecaida
(0446+074 & 1535+231), Sy (1810+522) e QSO (1032+354) fiiacdaii aa ja idefidoai BWB
0daia.
Aija 08¢ 14jaé0a 1603+699, 1838+575 & 2247+381 fid i&»aéa iadetae+ii oiéll adaidia
e fia ioNail Ajaja. Alja 14j4€0a 1201+454 i iddeiae+ii idlidieea fa idNaili Ajaja
1ajaéoa, a aija 14jaéoa 1612+378 0iéil asaiaia.
Oaaéea 3.3: Noaoefnoe+ée ilaase ialiaia fijaja 1ajaéaca. O caddee fio ivdanoaasaie: iacea 14jaeoa,
02E0a0, adij 11aa0aéa, dacoeoace Aadiaia eaeoadejoia, F 0anoa, iaéneiagia, ieieiagia, ioi-
fid+fa 1adieodaa, aiieeodaa A = Myax Mwin , 1adaidoad aiieeodad idiiaigeainoe VAP é
éliaioade
IERS facéa 6680ad n A&3Ta 8568045861 F 06af0 Mumax Mmin  May m A VAP ENaicade
Oar OB G Fass . Fa, Fe, Fc  (mag) (mag) (mag)  (mag) %
0049+003 V30 0.18,0.15,0.48 1.30, 20.64, 15.92, 3.29 16.731 16.166 16.461185 0.565 56.40 Y
R 40 0.15,0.15,0.54 1.23, 48.16, 39.14, 2.76 16.292 15.835 16.1(D147 0.457 45.61 %
0109+200 V36 0.53,0.47,052 1.12,6.50,7.26,2.93 17.652 17.116 17.418.120 0.536 53.29
R 47 035,030,057 1.03,4.78,4.63, 254 17.456 16.985 17.258.110 0.471 46.89 Y
0210+515 V39 0.43,0.39,048 1.32,222 168, 3.29 16.384 15.970 16.125101 0.414 41.29
R 49 043,034,054 107, 3.43,3.66,2.80 15725 15.329 15443097 0.396 39.58 %
0446+074 V28 0.48,0.54,0.41 1.06,27.31, 25.77, 4.13 17.341 16.927 17.102098 0.414 41.04
R 36 059 044,047 1.30,7.12, 9.25 336 16.735 16.369 16.591.078 0.366 36.38
0651+428 V28 0.52,0.50,0.46 1.11,21.70, 24.14, 3.53 17.160 16.783 16.952094 0.377 37.35
R 33 037,026,049 128 12.68, 16.18, 3.15 16.497 16.238 16.38B067 0.259 25.42 \Y
0741+294 V30 0.35,0.34,0.44 1.39,274,3.82, 3.74 17.296 16.954 17.092095 0.342 33.59
R 32 029,028 046 143, 8.40,12.01,3.53 16.991 16.623 16.752088 0.368 36.49 %
0838+235 V20 0.47,0.80,0.34 1.06,1.49, 1.59, 554 18.002 17.641 17.852096 NV
R 29 059,039 044 111,258, 2.33, 374 17.849 17.487 17.631.087 0.362 35.69
0838+456 V40 0.88,0.81,054 1.31,279, 3.67,2.76 17.714 17.397 17.575.061 0.317 30.95
R 43 118,121,056 129, 193,249,266 17.196 17.015 17.129.043 NV
0850+284 V13 0.34,0.41,0.29 1.02,9.88,10.11,7.00 18.545 18.025 18.338132 0.520 51.45
R 27 048,042,046 155, 3.80,5.90,353 18.365 17.865 18.128.096 0.500 49.74
0854+334 V35 0.38,043,051 1.41,7.70,10.84, 2.98 18.342 17.913 18.088094 0.429 42.32 \Y
R 36 056,055 052 163,459, 7.47,2.93 18.065 17.652 17.810.083 0.413 40.67
0907+336 V39 0.18,0.19,0.52 1.05,11.54,11.02, 2.93 16.704 15.899 16.2Z6180 0.805 80.51 %
R 42 0.13,0.09, 054 1.05, 25.25, 24.10, 2.80 16.445 15.559 15911191 0.886 88.56 %
0950+326 V39 0.55,0.53,0.54 1.09,12.12, 13.18, 2.80 17.727 17.375 17.57096 0.352 34.62
R 40 072,062,054 123 6.32, 512,276 17.177 16.994 17.091.038 0.183 17.94
0952+338 V 45 0.51,041,056 1.41,5.05,7.12,2.60 17.434 17.001 17.213083 0.433 42.80 Y
R 43 043,038,056 138, 523, 7.20,2.66 17.247 16.911 17.078.076 0.336 33.28 %
1032+354 V38 092,070,053 1.31,5.72,7.49,2.84 18.238 17.845 18.031.087 0.393 38.35
R 43 087,085 056 103, 7.97,7.74,2.66 17.950 17.648 17.776.066 0.302 29.56
1034+574 V47 0.20,0.21,0.57 1.00, 83.77, 83.96, 2.54 16.919 15.545 16.086335 1.374 137.16 \Y
R 47 023,022,057 1.01,96.54,97.13, 2.54 16.504 15.253 15.74%328 1.251 124.82 %
1145+321 V53 0.44,045,060 107, 511,545,240 17.564 17.132 17.310.103 0.432 42.76 Y
R 54 059 063 060 113,950,842, 2.38 17.458 17.113 17.266.090 0.345 33.80
1201+454 V39 0.48,0.39, 054 1.50,3.75,2.51,2.80 17.823 17.438 17.643.097 0.385 37.75
R 47 061,060,057 116, 2.44,2.83,254 17.480 17.206 17.348.070 0.274 26.85
1212+467 V50 0.23,0.23,0.58 1.02,51.11, 50.25, 2.49 18.150 17.282 17.645203 0.868 86.13 \Y
R 50 0.19,0.17,0.58 1.06, 36.06, 33.89, 2.49 17.900 17.181 17.499186 0.719 71.54 %
1228+077 V30 1.19,1.04,0.46 1.16,2.03, 1.76, 3.53 18.206 17.829 17.948.093 NV
R 36 059 060, 051 116, 1.76, 2.04,3.04 17.915 17.613 17.750.077 NV
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IERS 7884 066030 n A&ATA BOE0ABEI0! F 0&R0 Muax Mwn  May  w A VAP EN&I0a08
G B, G Fae . Fa,Fs,Fc  (mag) (mag)  (mag) (mag) %
12424574 V49 025,026,056 104, 28.77, 27.66, 2.66 18.167 17.371 17.700223 0.796 78.85  V
R 57 0.24,0.27, 0.59 1.10, 58.77, 64.44, 2.44  17.816 16.990 17.35B229 0.826 82.01 \Y
1312+240 \Y 31 0.25,0.27,0.44 1.13, 44.66, 39.56, 3.74 17.634 16.494 17.25A350 1.140 113.88 \Y
R 31 021,020,045 1.11,118.40, 106.82, 3.63 17.176 16.170 16.78350 1.006 100.48  V
13454735 V43 027,039,052  1.03,6.33,654,2.89  16.621 16.177 16.428107 0.444 4425  V
R 48 028,030,056 101,942 935 266 16414 15919 16.140.116 0.495 49.40  V
1429+249 \Y 40 0.49, 0.51, 0.50 1.32, 3.49, 4.61, 3.09 17.614 17.134 17.410.107 NV
R 44 0.51, 0.50, 0.52 1.10, 2.56, 2.82, 2.89 17.343 17.076 17.193.073 NV
1518+162 V42 042,045 055 120, 3.44,2.86,2.69 18024 17.604 17.810098 0.420 4155  V
R 44 0.61, 0.65, 0.56 1.01, 4.61, 4.66, 2.63 17.646 17.298 17.472.073 0.348 34.20
15354231 V43 0.30,0.31,056  1.11,31.34,34.81,2.66 19.036 18.133 18.472233 0.903 89.81  V
R 44 015,018 056 112 16.41, 18.34, 2.63 18.610 17.797 18.198214 0.813 80.68  V
1556+335 V41 043,057,055  1.18, 280,237,273 17.581 17.350 17.459.064 NV
R 50 077,063 058 144,123 177,246 17.080 16.886 16.988.052 NV
1603+699 V40 0.20,0.17,049  1.06,30.83, 32.67, 3.15 17.326 17.026 17.14B085 0.300 29.70  V
R 47 025,021,054 119, 23.03 19.42, 2.80 16.890 16.630 16.762076 0.260 25.85  V
16074604 V42 026,027,055 112 23.81,21.33, 269 17.677 17.152 17.40D127 0.525 52.18  V
R 48 0.38,041,058 123,855 697 251  17.140 16.747 16.956.095 0.393 39.02  V
1612+378 \Y 37 0.15, 0.15, 0.49 1.27,12.90, 10.16, 3.22 17.128 16.686 16.89h137 0.442 44.16 V
R 42 011,010,052 102, 13.16,12.93,2.93 16.661 16.271 164111 0.390 38.94  V
1618+530 V35 062, 060,054  1.25 1.10,1.38 298 17.011 16.813 16.908.047 NV
R 40 045,044,051  1.00, 153, 154,276 16.758 16.519 16.631.047 0.239 23.58
1722+119 \Y 43 0.11, 0.12, 0.52 1.05, 202.59, 192.64, 2.93 16.780 14.888 15.51M1467 1.892 189.06 \Y
R 47 0.11, 0.11, 0.54 1.00, 1389.46, 1387.88, 2.76 16.343 14.371 15.083477 1.972 197.16 \
17304604 V44 0.20,0.18, 051 105, 29.23 30.55 2.98 18.296 17.745 18.041149 0551 5473  V
R 53 0.15,0.12, 0.56 1.01, 44.02, 44.61, 2.66  18.052 17.499 17.811145 0.553 55.02 \
17414597 V55 0.26,0.27,060 105, 40.03 41.84,2.36 18.435 16.837 17.976313 1598 159.37  V
R 62 021,021,062 103, 33.84, 3479, 2.24 18.145 16.447 17.508310 1.698 169.71  V
1753+338 V14 095,093,026  1.44,4.87,7.00,875 18.753 18.474 18.666.084 NV
R 44 0.74, 0.67, 0.54 1.34, 3.59, 4.80, 2.76 18.047 17.739 17.899.071 0.308 30.25
1759+756 \Y 51 0.58,0.72, 0.56 1.71, 1.05, 1.80, 2.60 17.061 16.856 16.968.046 NV
R 59 066, 070,060  1.33, 130,172 240 16.738 16.569 16.663.040 NV
1810+522 V33 046,044,045  1.17,6.85 8.00,3.63 18054 17.749 17.883.088 0.305 29.73
R 47 0.94, 0.73, 0.54 1.11, 10.10, 11.26, 2.76  17.650 17.375 17.542069 0.275 26.67
1811+317 \Y 42 0.07, 0.10, 0.52 1.18, 55.83, 47.43, 293 16.965 15.653 16.40@374 1.312 131.17 \Y
R 48 0.09,0.08, 055 1.05 170.27, 162.84, 2.69 16.503 15.313 16.006334 1.190 118.95  V
1818+551 V41 027,044,051 107,522 487,304 17.217 16.965 17.106.064 0.252 2487  V
R 53 080,094,057 108 3.10, 334,257 16.849 16.630 16.751.048 0.219 21.36
1838+575 \Y 30 0.68, 0.83,0.41 1.09, 4.39, 4.03, 4.13 17.654 17.312 17.459.111 0.342 33.75
R 39 080,094,057 107 334,312 322 16994 16.685 16.813091 0.309 30.56
21114801 V23 057,063 031  1.12, 42.63 47.57,6.41 18.972 17.834 18.285307 1.138 113.61
R 33 018,019,042  101,93.18 94.38,3.98 18624 17.751 18.078224 0.873 87.03  V
2247+381 V40 068,055 049 110,849, 9.36 322 16.980 16.491 16.750.106 0.489 48.81
R 54 035038056 108, 13.48 12.46,2.60 16.418 15.966 16.164101 0.452 4512  V
23164238 V16 0.70,0.64,0.26  1.03,14.78,14.38, 8.75 19.037 18.767 18.932082 0.270 25.52
R 37 0.69,0.72, 0.48 1.11, 7.46, 6.70, 3.29 18.711 18.377 18.528.079 0.334 32.51
2322+396 \Y 15 0.74,0.76, 0.22 1.02, 206.68, 211.66, 12.05 19.646 18.349 18.8P9320 1.297 129.47
R 32 025,024,043  101,92.20,93.11,3.85 18.893 17.424 18.138344 1.469 146.69  V

laimaia. Iciaga Vv 6 énaicadeia na fafiie ia 14jaéoa élje nod idnaigeae, a iciaéa NV ia Noadééia 14jaéoa.
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Oaddsa 3.4: DAcOEOAOE 6feBateaara fjdja T4j46a0a 0210+515, 0741+294, 0907+336, 1345+735,
1607+604, 1722+119, 1741+597, 1811+317 & 2111+801 fia &&iadili 66iedejii.

\\\\\\

IERS iaceéa 0eeo0ad ladea Idafaé na y Tl
0210+515 R 208058323 53530313 -7.84E-05 2.18E-05
0741+294 R 265405882 48242912 1.15E-04 1.96E-05
0907+336 V 613805270 107534841 2.56E-04 4.38E-05
R 733374255 97530183 3.05E-04 3.97E-05
1345+735 \Y 136346672 69798997 -4.88E-05 2.84E-05
R 211507893 73660795 -7.95E-05 3.00E-05
1607+604 \Y 247237611 66:701843 1.08E-04 2.71E-05
R 150006850 51367296 6.79E-05 2.09E-05
1722+119 V 371236368 277163487 157E-04 1.13E-04
R 396462647 282650161 1.67E-04 1.15E-04
1741+597 \Y 553098325 157915749 -2.18E-04 6.43E-05
R 523160733 158286677 -2.06E-04 6.44E-05
1811+317 \Y 1395271310 82003046 -5.61E-04 3.34E-05
R 1331398783 77148571 -5.35E-04 3.14E-05
2111+801 \Y 1104991564 130201564 -4.42E-04 5.30E-05
R 836363871 87.370439 -3.33E-04 3.55E-05
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Oasasa 3.5: 1adeiae P (a4 & 1le6aiiseo6aa SA (mag) iBTAIA fijaja i5Niaiseaes 14j36a0.

IERS iacea |6eeoad | DCDFT 4 PERIOD04 GLSP
P SA| P SA P SA P SA FAP
0049+003 Y; 2935 0.21/2937 0.21/2648 159 0.20 0.03[3035 0.19 9:48 10 ¥/
R 3369 0.23/3351 0.23/2648 154 0.19 0.02|9233 1.04 1:75 10 %3
0109+200 R 1033 0.13/1035 0.13|1137 35 0.12 0.02| 954 0.19 1:71 10 4
02104515 R 908 0.10| 907 0.10| 847 25 0.07 0.02| 895 0.10 3:57 10 %
0651+428 R 1817 0.06/1818 0.06/1913 154 0.06 0.01 (2081 0.09 1:49 10 %
0741+294 R 1032 0.10/1033 0.10/ 842 53 0.04 0.01|1005 0.08 2:65 10 01
0854+334 \Y; 2124 0.15/2215 0.16/2239 270 0.08 0.03| 434 0.13 514 10 10
0907+336 \Y; 634 0.15| 639 0.15| 585 16 0.12 0.03| 611 0.13 3:64 10 %
R 595 0.14| 601 0.14| 577 12 0.13 0.02| 595 0.14 5:15 10 %
0952+338 \Y; 2240 0.10(2269 0.10(2289 168 0.10 0.01|2091 0.10 1:53 10 10
R 1823 0.10/1825 0.10/2034 123 0.10 0.012082 0.10 7:50 10 1°
1034+574 V* 122 0.43| 123 0.42| 136 5 0.42 0.04| 120 0.42 2:60 10 1©
R* 124 0.41| 124 0.40| 136 5 0.40 0.04| 122 0.41 1:50 10
1145+321 V* 587 0.11| 581 0.12| 599 12 0.10 0.01| 480 0.14 1:20 10 %
1212+467 \Y} 2059 0.27/2066 0.27/2013 100 0.22 0.03 2017 0.19 4:61 10 %
R 2051 0.25/2056 0.25/2013 99 0.24 0.02[1839 0.24 3:43 10 7
1242+574 \Y; 890 0.30| 886 0.30| 867 17 0.30 0.03| 801 0.27 3:10 10 *°
R 900 0.26| 896 0.26| 867 19 0.26 0.02| 900 0.17 6:10 10 10
1312+240 \Y 1256 0.43|1257 0.43/1226 40 0.43 0.06 1127 0.47 5:08 10 1°
R 1223 0.43/1223 0.42|1226 35 0.43 0.05|1157 0.46 2:22 10 16
1345+735 \Y; 1156 0.14/1159 0.14{1311 58 0.11 0.02|1154 0.14 6:07 10 %
R 1166 0.15/1168 0.15/1199 46 0.14 0.02 (1146 0.14 2:41 10 %
1518+162 \Y} 8074 0.90| 435 0.10| 611 21 0.08 0.02| 452 0.19 1:.05 10 4
1535+231 \Y; 8214 2.43|2172 0.25/2054 109 0.31 0.04|1940 0.24 1:33 10
R 2397 0.32/2398 0.32|/1773 73 0.27 0.03 4563 0.73 7:28 10 1!
1603+699 \Y; 1841 0.10(1843 0.10{2060 127 0.09 0.01|1807 0.13 8:35 10 3
R 1743 0.08/1713 0.11|2277 175 0.08 0.01|1630 0.12 2:63 10 %7
1607+604 \Y; 1464 0.18|1465 0.18/1606 61 0.16 0.02|1501 0.17 7:13 10 %
R 1429 0.10[/1430 0.10{1387 65 0.09 0.01|1448 0.09 1:86 10 %3
1612+378 \Y; 2506 0.20/2508 0.20/2114 49 0.18 0.01[2426 0.20 6:05 10 26
R 2483 0.16|2484 0.16/2114 45 0.14 0.01(2540 0.16 1:40 10 0
1722+119 \Y} 66 0.14| 69 0.13| 81 7 0.12 0.02| 66 0.14 2:69 10 %
R 66 0.14| 66 0.14| 81 7 0.12 0.02| 65 0.14 7:41 10 ®
\Y; 1377 0.69/1379 0.68/1606 86 0.46 0.07 |1369 0.72 9:03 10 1©
R 1892 0.46/1882 0.45/1645 92 0.44 0.06 1945 0.49 6:48 10 %
1730+604 \Y; 3039 0.19/3042 0.19/2610 98 0.17 0.03|3556 0.19 1:05 10 ©°
R 2463 0.18/2459 0.18/2466 114 0.18 0.02|2667 0.20 815 10 23
1741+597 \Y; 4987 1.20/5042 1.22(3570 142 0.71 0.10|4990 1.20 1:35 10 %8
R 3217 0.63[3208 0.62(2631 98 0.49 0.05|3219 0.63 2:16 10 2
1818+551 \Y; 2964 0.06/3000 0.06/2700 262 0.06 0.01|2766 0.06 8:62 10 %
2111+801 \Y; 665 0.16| 367 0.22| 618 30 0.13 0.04| 665 0.16 7:32 10 °1
R 699 0.13| 696 0.13| 684 22 0.12 0.02| 691 0.13 5:71 10 %
2247+381 R 708 0.11| 707 0.11| 732 20 0.10 0.02| 703 0.06 590 10 %
2322+396 R 1484 0.34/1492 0.34/1379 96 0.33 0.06 1111 0.54 1:18 10
[aimaia: iciaéa * Aa Taiine ia iMaaoéa éijé fo atagjaie nait oaeanénn TJO.
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Oadaea 3.6: Iafidia aija
(&) T8tiaia 1616 eiaadéna ( V R) ia asaiaii (&) Caaeniino éieid eiadéna ( V  R) 6 1aiiid ia iaa-
ieo6ad R
EEED) iagéa REGER r P Tajaéad 1a5ea REGEE r P
( 10 5  Aay Al fiay i

0049+003 4.0 0.4 0.331 0.007 0.5220 3.10 10 @ 0049+003 0.189 0.018 -2.64 0.29 0556 1.40 10 %
0109+200 0.7 1.1 0.112 0.019 0.1338 4.44 10 %1 0109+200 0.026 0.041 -0.32 0.70 0.129 4.61 10 Ot
0210+515 -0.8 0.4 0.668 0.006 -0.1267 4.55 10 01 0210+515 -0.095 0.017 2.13 0.27 -0.305 6.68 10 02
0446+074 0.0 0.9 0514 0.011 0.0036 9.86 10 0t 0446+074 -0.244 0.067 456 1.11 -0.278 1.61 10 O
0651+428 -2.1 1.1 0.593 0.016 -0.2789 1.77 10 Ot 0651+428 0.003 0.062 052 1.02 0.006 9.77 10 *
0741+294 0.5 1.0 0.330 0.015 0.0488 7.98 10 Ot 0741+294 0.305 0.085 -4.76 1.42 0.392 3.23 10 %2
0838+235 -0.6 1.7 0.273 0.026 -0.0575 8.21 10 %1 0838+235 -0.208 0.070 3.93 1.23 -0.477 452 10 %2
0838+456 1.0 1.0 0.445 0.014 0.1104 5.04 10 ot 0838+456 -0.868 0.146 15.32 2.49 -0.643 1.01 10 %
0850+284 -9.9 4.8 0.409 0.070 -0.6119 1.07 10 %1 0850+284 -0.269 0.251 5.15 4.56 -0.320 4.40 10 9!
0854+334 3.9 2.5 0217 0.024 0.1490 4.08 10 %1 0854+334 -0.678 0.130 12.33 2.32 -0.486 4.20 10 %3
0907+336 -4.7 0.5 0.373 0.005 -0.5275 6.00 10 % 0907+336 -0.093 0.013 1.81 0.20 -0.391 1.38 10 92
0950+326 -2.4 0.8 0.477 0.012 -0.1520 3.69 10 %1 0950+326 1.207 0.086 -20.16 1.47 0.720 1.00 10 %
0952+338 -6.5 0.9 0.185 0.011 -0.4333 4.10 10 @ 0952+338 -0.513 0.044 888 0.75 -0.707 2.00 10 %7
1032+354 4.4 1.0 0.192 0.010 0.4151 1.46 10 2 1032+354 -0.136 0.043 2.65 0.77 -0.289 9.75 10 92
1034+574 1.0 0.3 0.322 0.004 0.1620 2.82 10 % 1034+574 0.033 0.007 -0.19 0.11 0.273 6.67 10 92
1145+321 -3.4 0.8 0.094 0.011 -0.3767 7.00 10 % 1145+321 -0.162 0.044 2.85 0.76 -0.326 2.09 10 92
1201+454 -55 1.3 0.358 0.019 -0.3746 2.44 10 2 1201+454 0.004 0.079 0.22 1.36 0.004 9.80 10 %
1212+467 -2.3 1.2 0.166 0.012 -0.1504 2.97 10 °* 1212+467 -0.055 0.036 1.11 0.63 -0.120 4.07 10 @
1228+077 2.6 1.0 0.163 0.011 0.2166 2.78 10 01 1228+077 -0.777 0.097 1394 1.72 -0.697 5.34 10 %
1242+574 -0.3 0.5 0.393 0.010 -0.0333 8.20 10 %t 1242+574 -0.013 0.022 0.61 0.38 -0.035 8.11 10 ™
1312+240 -58 0.7 0.452 0.010 -0.5755 2.10 10 % 1312+240 0.034 0.009 -0.19 0.15 0261 1.97 10 ™
1345+735 4.3 0.4 0.198 0.005 0.3987 9.80 10 %3 1345+735 -0.228 0.017 395 0.27 -0.459 2.60 10 3
1429+249 0.5 0.5 0.205 0.009 0.0594 7.19 10 O1 1429+249 0.226 0.059 -3.68 1.02 0244 1.34 10 ®
1518+162 0.0 0.9 0.357 0.013 -0.0004 9.98 10 01 1518+162 0.069 0.068 -0.84 1.19 0.112 508 10
1535+231 -2.1 1.5 0.277 0.027 -0.1219 454 10 ™ 1535+231 -0.082 0.055 1.73 1.01 -0.134 411 10 ©
1556+335 0.4 0.5 0.465 0.009 0.0554 7.34 10 01 1556+335 -0.096 0.060 2.11 1.01 -0.119 4.64 10
1603+699 -1.1 0.5 0.426 0.007 -0.1391 3.99 10 %1 1603+699 -0.068 0.033 156 0.55 -0.132 4.24 10 ™
1607+604 4.1 0.5 0.375 0.007 0.5807 1.00 10 % 1607+604 0.302 0.038 -4.69 0.64 0.559 1.00 10 %
1612+378 1.3 0.4 0.417 0.006 0.2296 1.72 10 %1 1612+378 0.175 0.022 -2.44 0.36 0.607 1.00 10 %
1618+530 -0.1 0.6 0.269 0.008 -0.0228 8.97 10 %1 1618+530 -0.463 0.117 7.97 1.94 -0.480 3.52 10 ©3
1722+119 0.1 0.3 0.427 0.005 0.0244 8.77 10 % 1722+119 0.024 0.005 0.08 0.07 0.372 1.41 10 92
1730+604 -5.0 0.6 0.324 0.007 -0.3887 1.32 10 2 1730+604 0.095 0.025 -1.43 0.45 0.163 3.16 10 %
1741+597 -9.2 0.6 0.644 0.012 -0.7930 1.46 10 12 1741+597 0.121 0.007 -1.60 0.12 0.861 1.43 10 16
1753+338 4.5 2.0 0.626 0.034 0.2224 4.45 10 % 1753+338 -0.099 0.181 2.47 3.24 -0.056 8.50 10
1759+756 -1.1 0.5 0.326 0.009 -0.1525 2.86 10 % 1759+756 -0.603 0.095 10.36 1.59 -0.459 7.00 10 %
1810+522 -0.9 1.1 0.391 0.016 -0.1575 3.82 10 %1 1810+522 -0.162 0.089 3.23 1.56 -0.324 6.62 10 92
1811+317 -3.4 0.4 0.450 0.007 -0.7246 9.00 10 08 1811+317 0.000 0.000 0.45 0.01 0.768 0.00 10"
1818+551 2.5 0.6 0.316 0.008 0.5101 8.00 10 % 1818+551 0.216 0.056 -3.26 0.93 0.446 4.00 10 *3
1838+575 1.7 0.7 0.605 0.015 0.2940 1.15 10 % 1838+575 -0.034 0.061 1.21 1.03 -0.073 7.03 10 ™
2111+801 -6.2 1.8 0.326 0.035 -0.4172 5.34 10 02 2111+801 0.282 0.049 -485 0.88 0.681 4.82 10 %
2247+381 0.1 0.4 0.527 0.007 0.0159 9.22 10 ot 2247+381 0.218 0.029 -3.00 0.46 0.322 4.26 10 %2
2316+238 0.4 3.2 0.368 0.053 0.0520 8.60 10 Ot 2316+238 -0.182 0.302 3.75 5.60 -0.258 3.73 10
2322+396 2.4 2.8 0.522 0.046 0.0861 7.60 10 Ot 2322+396 -0.040 0.068 1.29 1.25 -0.059 8.34 10
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mag: 1020+292,
04é0ej6 oaeanéiieia

&ija Al eidefoese, a eROTABAIAN 4 A8ecs A0aie+iA iaaieo6aa 4304801aai4 Gaia fiadaee-
ofi Hodgkin et al. (2021). Oagita, Miaicoa aiageca iéja 142a841a & ca 14j4éad 0652+426
Sja ja Aasacheja anagel an i aljeoe baidsasie 5348l 4 oA

N~ A

NN AN

INSTEIN). iéféja ja odajasa 1a
écaida ja ael aifooiai 1éoiada
a fjajied éadacadarhe Large
gal éaacad e efieoéaa»al »aaiaia
0.399 (Hewett et al., 1995). Eafieja, oa-
ja 1870aia 6daaiia iaéa z = 0.399714 (Richards
et al., 2015). O 8aad Healey et al. (2007) éeaneoeeiaal ja eai FSRQ. isesesli efie-
0edara 1oiiaid fjaja ia dacee+eoei oae
bofa i
u

iel adeeeiaia, g0l ja iddanoaasail 6 d6aad
Meusinger et al. (2011), aiiieéd
aeéaoioe 1oiidia fjaja 6 SDSS
éaacaod neoiiagai idagéiil ha éi-

é
daoeoill iafna 6aiodaeid 6oia a6id  log(Mgy =M 8:43 0.01 & Aaeiaoiiiaei iaii-
iait 0

fill Reqq = 0:959 0:030 KNeéeé+il ja ecadaail aad Rakshit et al. (2020) &idadeoai
aedejagia iana o0dia aoia ecda+6iaoa ia iiilad aienelied eeieja H ,Mglie ClIVija
logMgy =M ) = a giaaseoai Aaeiaoiinaia 1aiiia éije ja 1adacai ia

o

j& logReqq = 0:183588

~

—;

8:425803 0:018190
fifaé 1maiooa ian
: &c SDSS-a 6 Tioe+éll &
Al Tioe+éa e daaei-aie-
eja iéaca (de Vries et al., 2004; Kimball et al., 2011).
ifaadeia VLA aa£a éaaiia dacgiedoeja ia
aaea o 4eéa aéageaa na 14a nodaia
1jacAdi-1428 (jAcAAT |4 1886aeail fia
| daaei-1aaea), aeaaoe Hodge et al. (2013).
O 8346 Plavin et al. A6 iBi0a»aia dafoijara eciats oa+éa éija Tcia+aaa
a 2 GHz 32.1 (mas), &ié ja ia 8 GHz o1 dafoija»a 2.1 (mas). Gu
6 fi

i+a0aé jacdda e ieaca:
aseeaaee idMiaié fjaja 6 r alaio éidencafe SDSS DR7i1aacéad ca

I
FIRST-a 334&1-a14i6), 113076Ta8ja
Feja ec jacasa & :
OifBACEj6EE 44 Al
1.4 GHz 14j46a0a S
jAcada & iidoieizea
434 Bacee+e04 f4id

Q>
Qo
2
=
Qo
o

3Stripe 82 j& 1184 i&4a &1ja j
; NI

a
AT 5260ARGAICE[A T4 20 h 47 4 h & 4A86eiA08jA 14 -1.26 &1 1.26 .
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aega ailda éije 1a60aaoajo 1adeia ia 16t 4daao
0.44 mag.

T

° Q)
Qx
Q)o
9:
=t
o

UQ/U(D/
@)
O oo
.

Nasedoaé. O daaei-aiidié no a4oa

(Hodge et al., 2013) e 0
00aéaaioejaia (Plavin et al., 2022).
GHz (32.1 mas). O daa6 Makaro

=5
13
o<

N~ s NN

eaaioede
A

N
daao Wills et al. (1980) fadacaie 6 odaaie Tia
6 daael-anaié (aia steep radio spectrum). Aédejasia
fifad fiaéoda jaaia aioa no fadacaié 6 Rakshit et al.
8:860551 0:032457¢é logRgqg = 0:657011 iééq ja Tienai

jaaiifiosaie fa 1dejaioaoejli joai-caiad. Adseeia 16aca 14 11 kpc j& eciadaia 14 jacada

A
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o
=
Qo
o

ja a 0
aa6 Kacprzak et al. (2011). O Mao & Urry (2017) ja 1adataia 66aéaaiceja
el ¢da+a»a  10g( pea=HZ) = 14:42, 14j8620 j& ISP,

|
0034 o6 idaanoadsaia 6 daaiaeia: V = 17 mag (Hewitt & Burbidge,
17.2 (Massaro et al., 2009, 2015Q) = 17.2 mag € aiiiédoia B =

N AN A

0eaied dacaéoe+éed jacaada (\eron-Cetty &

, O

ea0ae1gelj. Ieieia i
Ri, a idda»a R =17.258 mag €a0aéigéi]
560

fiea ia
(Abrahamyan et al., 2019). Ca Tajag»a»a éaél i
é1l

e
& 0déaoeaia daceeéa iadieodaa ada aiva ecda+oiaod, aeaaoe 1aasa

Nasedoaé. 14j&éao ja jaaai 1a iajeaae
CRF idaia Makarov et al. (2019). O
2002). Kacprzak et al. (2011) 6 aaée iaaie

a
ia Aieioeia Oaae odeanéiia (Aia Hubble Space Telescope HST). [1ad£aaa»ai ida-

7 Tadaceaaée fjaj 1ajaéoa iefil aaoadéol

ATAN ANA A X O 4N A N sr )

aiado6da na &ijii i

Q.
Qo
o
Qo
D
(@Y
-
>
Q)/
—) (D:
NN 0%

hY 77N s

cda+0iaée no e Abrahamyan et al.

NRAO 9.1 m 03&ariéiiii Tifadaaoideja Green Bankia 4.85 GHz é idaé
ciaai 6: 87GB éaoaeiad daaei-ecaida (Gregory & Condon, 1991) & Yiiafi
€20a6130 53 522 4.85 GHz écaida (Becker et al., 1991). O »a&1ali [iidé0odo iefio 13efn6oid
' A gja & caalaigaaa naa éseoadejoia aa acaa éeaneodeéiaai éal BL Lac
Hoadiel Maéfi 0.049 (Marcha et al., 1996). O d3aaé Massaro et al. (2015) 14jaéao ja
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éeaneoeéiaai éal BL Lac éijei aiieiesa dacaéneja. 14j4eao0 ja HSP, 6 aépa daalaa ja

fadatedai peax Fan et al. (2016); Nilsson et al. (2018); Chang et al. (2019); Fo ano et al.

(2019)' Yang et al. (2022) é e Fan et al. (2023). O Fan et al. (2023) jag( peak=HZ) = 15:9,

Tajaéao filaaa 6 HSP aeacada. Adoaéoiaai ja 6 GeV (Wang et al., 2024) ¢ 6 TeV (Ouyang

et al., 2023). Niaoda fa aa ja Oél’(‘)(’ié 144 aaeaeéneja noTad 1aneaia odia doia. 1adacai ja

)did 6014, ecdasedia 6 M |, 9:13 0:45(ca |a|Aﬁ iafia caacaa 6 6aiodaeii]
0:45(

Né.eaéﬁéjd bu|ge = 1) é 859 gafbmge = 031), aéaééé

\ @
:
;D
 Ox Z
;@
B!
, 8
T
=]
D
)
9"
o
o
=
o
— @
Lol
Ox

Arzoumanian tal (2021).
I|60|e|aeja ja 1adacaia 6 oaaiaeia Nilsson et al. (2003, 2007) & afd R iadieodaa
ais

Facaeneja anafeia e 6aiodaéina 1ajaéoa. O Nilsson et al. (2003) Ja aa
fieja aliafeia (14:54 0:04) mag, &ié fi6 6 Nilsson et al. (2007) aaoé a
allafeia 1408 0:.07, iadieodaa 0diodaéiia 1ajaéoa 17:14 0:0:6 € dase)

i T Aagaeneja anageia (174 1:1)° 0:15 0
fieja ja 1adacaia fial B—A aaa ncA B éaé :
| A

g Q__)z

H 31 -

- O
Q.

QJ/

g_)/

" : @ |
¥
:

o

c‘)
Hau et al. (1995). lid61€1aeja
nitao VLBA ceeea |a 5 GHz

NN ANy

AAN A A

10e+Eé1i 1Mélaeajo:
(Andrei et al., 2009).
O 6a46 \eron-Cetty & \eron (2010) 6 o

0aa
fiédoia B = -20.1 mag. Dai et al. (2002) i
-a/;l\ ~\ O s s\ O 7 7~ 7 s FAA ~e
6

O\
(@)
Qx
Qo
D
o
Q.
=}
o
9\
O
Q;
(04
~
(@}
o

iofiai8ea 6 R afaié o |a||no ia él
(Abrahamyan et al., 2019). J
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15.4 mag, i8¢ 1adateaaro iefii 1addaaoeée



0aéoiaaée edafe i&doela ia 130 aaia, éfjeé j& 4404é07aai 6 Nilsson et al. (2018). ia Aeese
3.10 ja édeaa fjaja fa 66iéoejil ofiéeatéaa»a, éija Na Nanoijé éc eeidadia e 1adei aé—l’é
ooiéseja

Afja na 1ael iaNiaiesa oléli asaiaia 1é1 ndaa»a asdaiinoe 0.66 mag. O &jjaiaa-

Nasedoaé. 14j48ao j& 6ad0g0ai 6 Od&Ee a0aETE 46 agac’ia fia aé

081iNéN &ienejii Chang et al. (2019). Adoaéoiaaia ja 0

aiaio. baaei-ieac e daaei-faaé no aéo éoiaaee Bondi et al. (2001

iéaca no 1adaaeéee 6 Chen (2018). Aagaénejo aiiag a Ao aa(‘)ééc‘) é‘éé ¢R &7iaioé Nilsson

et al. (2003, 2007). Eganeoeéiaai ja éal c él éﬁéja (Massaro et al.,

2015). Taﬁ(‘)(na»a O daael Tioe+éii |Te|aeajo o] éaé(‘)éﬁbalgeje( ) jad 715.9 mas
(

019) |eJa na6ﬁ
ARG N

0daiiii & jaén I}
000€060a
. Oe g‘+é

NAX AR A

A
a A

~

5 CD>
p} 9:

7
Ve
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D
QJ
: Q.
D:
(9%
o
QD
=
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QD
) ‘5:
o

~

é ~ée
Ao iéacaée aa Jéi jaéao ioliaisea ﬁ“l 6 Ra&iai6, 6 VvV a
Oaéica, ishiaia 6 R ala

AA XYY

6 o Tienaid 6 daaiaeia Nilsson et
et al. (2019). O Nilsson et al. (2018) 140a¢ai ja T1adeia idiiaia ﬁj‘ja fa 130 aaia, afé o
iagad 1611aid fjaja ecda+oiage 6 Abrahamyan et al. (2019). 14j&éao ja 01éii iagaa iifia-
oda»a 1ifoal fjajiejé 6 14a anaia. liadfara injaja o \% a“‘lél" ja 6i+-8eai é 6 1aiifio ia
@aoagigéos iadieodad Vv = 17.9 mag 6 Dai et al. (2002), 14 j& iajad£a iadieooaa eciadaia
ca 143j 14jaéao 6 V afiaio. 1adeia idhiaia njaja il efieoeaasée fail 6 R &f&io. Eaél
fia fjaj 1ajaéaoca adaiaiill ifadLaaal, 1maacéa nit ofiécaaeee fa élaeiace]ii eeidadia e
idoetae+ia 6oieoeja. Ataeee Al 1adeia isfiaia fjaja 1a 161 1000 aaia. O &ije igja
adoaéoiaaia RWB idiiaia, éija ja Tiéfiaia 6 2.2.2.6, 4a£ faii RWB 0daia

An

iaai 6: 87GB éaoaéiao daaei-ecaioa (Gregory & Condon, 1991)
5 GHz ecaioa (Becker et al., 1991), fa ifaadeia iifiacda»a
a2010€j4 Green Bankia 4.85 GHz. O D'Abrusco et al. (2014)
jaia BL Lac & FSRQ 7aj&éaoa. O \eron-Cetty & \eron (2010)

o»(oo”O

fifa

6 0adaee fa ifaadéia ca ééagééa daoeé ¥ = 16.9 mag (1aa a6aaiino 1adiaada iéieiaéiij
iadieodae 6 V aiaié éijo fif ie 1adaaeee), aiiiedoia = -27.5 mag e 6daaié iiaé
1.462
Aiageéca iaged dacoeoana T1ajaéao ja ioiiaigea i F 04noo, ace i¢ja il Aadiai
€6€0406ejoi0, ca »ada iieedli daLe aa ja addiaaoii idiiaigea. »aaia fjaj fa ionaiet
ca 0.4 1a3ieé06aa 6 01éo0 6 dlaeia idafa»a i611aia fjaja. Aa aefil 60adaeee éaél fa fija]
T4jaéoa 1&»a, M0daall j4 ecadweoe jig ifilacdara. Eildaeiacd 14jaéada fio 0a6ad aa ja
aeasea 6 ceiféli iadeias, éaaa éia ia»a 4aaded iiniaoda+éed ife.

|

Nasedoaé. O e2040aoode ienil iagee 4a 1aaj 14jaéao eia 1ad0acaio 110616180 fMOdOe-
06806 6 daaei-aliaié. Jaaai ja i1a i‘jéééeéc‘)é(‘)iéjéﬁ ca ifaacéaa»a fiefoaia ICRF e Gaia
CRF i58ia Makarov et al. (2019). Ajagécedase fif idliaio Ajaja ofel safno alaeia ii-
fiiaoda»a. 14j46ao j& 11A0£4 id1iaigea 6 1aa afidia. laaieooaa o V afiaié éijo it

i@ 42086013a6¢ ja Aafa 14 10aan0aasaia 6 éa0aelas 6 \eron-Cetty & \eron (2010). O &ije
Al adodéoiaaée RWB 0daia.
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3.1.5 0651+428

ssoAs NN

e
(1985). I jé’l §1c‘) jé’l éec el HSP fia log( peak=Hz) = 15:0 (Yang

et al., 2022) E3 0210+515 iajaéao ja BL Lac éijei aieieoa aaeaeneja (Massaro et al.,
2015). I|66TeTaéja ja 1adacaia 6 daao (Nilsson et al., 2003), aada ja idéaeaia iadieodaa
dacaéneja aiiageia (1598 0:04) mag, 6aaejon(4:8 0:1)°%e deeioe+iino dacaéneja 0.11 (6
R &1iai6). O Patnaik et al. (1992) iid61&1aja |eja iadacaia. O Bondi et al. (2001) figééa

N AN

ia 1.6 GHz idééacoja jacadi- 1éa¢ 086€0630. léac fia idi0aaed ia 181 40 mas 14 jagaéa fna
iicedeiiel 0aéii 1a -146 . Neeéa ia 5 GHz ideéacoja idac a1 15 mas 14 jacada, iaéi
+3da Na 1ljaassja jie jaaia 1aaijaia ﬁOééé(‘)ééa (Ree+ia Nodoéosda Na ideiaLdja 6 VLB

i AP

faia ia 2 GHz u Bourda et al. (2011)). ia

bY

iadfiaéa. lana 6dia 80ia, log(Mgy =M ) 1l
daéaéneéja aiiagéia 1a 15.59 mag 6 R &ii (Wu etal., 2009)
ladieéocda R = 15 mag j& &aoa 6 A bn et al. (2004), a 18.1 mag 6 daad Dai

et al. (2002). T4j&éao ja neaai iofiaigéa 6 B &fiaid 6 Taliﬁé ié\ aifiéooid daceeéon

iadieodaa e aaiia iolaigea 6 1aiio ia dadeaoeaiod daceeéd ‘l‘él’éc‘)ééa, o] R &faio ja

fiéaai idliaigea 6 1aiifio ia daeaoeaié daceeéd iadieodaa aaa aioa (Abrahamyan et al.,

2019).

Aiaeeca iaped dacoeoaca Njaj 14jaé0a ieja ainoeaar 1aaieoas 6 R &l ”éﬁ 6

Anbn et al. (2004), ieieiagia 1aaieocaa &ijo il 420&éo0iaase j4 16.2 mag (ga T fia

aasaenejl anaceia). O al&i6  V 14j4éa0 ja fjajieje 1aal 6 Dai et al. (2002), iaé aéu'a
: 148620 j4 i67i&igea (0.3 mag), V fiait fia F-(‘)"ﬁ(‘)T‘l

Nasedoaé. O Bondi et al. (200
daael-andio. O R &Miaio ja aa
0aad Massaro et al. (2015) ééan

ioTidia fjaja o adoaéoiaaia é B
a
J

iap&3 iMfiaodara, c') R 4l
etal. (2004). OV &

A NN A

\ N O

aafe 1a asaaiifoe aaoa o daao Dai et al. (2002).

aaee
1967). Eifiiedoai fiehaé 14
iddanoaasai o The Fourth Cambrldg e Radi

N A N A

o

io
aeia (P |Ik|ngton & Scott, 1996) aéil 14jaé é ja, 11834 4C ciaéa, aiaasgai adij ejé é
Taiineé fa nodiai adéeeiaceja 1ajaéc é & »adia daaie a6|j 6 éa0asias. Oaél ja 1aa; T'jééac‘)
aiael facea 4C 42.22, iia éijei ja iioail iiciao. Eal & 0210+515 € 0651+428 T4jaéao ja



3.1. DNAIA NJAJA E AlJA TIIAAEI TAJAEAOA

éeana BL Lac éijei afiéieda dacaéneja (Massaro et al., 2015), fia 6daaiei 1iiaéi 0.059
(\eron-Cetty & \eron, 2010).
Efiieoeaara dagaéneja na idlgeddiei oaaelieia daael- gaa—a»a| & aéeioe+iesd daeae-
daaiaeia Bridle & Fomalont (1978) Goodson et al. (1979). 8aafioa-
e

i1iaio, éai é 1anoodia»a 6
i

N Q-
Q)/
o
D
o
(@}
/- Q:
g_)/
o
1]
[
o
2 Q)
Q»
Qo
D

a
ieéu;a (Chen, 2018). N0d6E06dg§acadi-ieac ﬁé 2ea Oi+eoe e ia VLBI iaiaia ia 2.3 GHz
z idééacaiéi 6 Bourda et al. (2011). lafiodia»a 6 daaei fioe+éli 1eiaeajd ja
...... N

aaii 6 Andrei et aI (2009) Iaﬁoma»é it ddéoanoaiceje(  cos ) ja 60.0 mas,

> 00
~
G)

joaie |e6a faaoéa o6 Tioe+éli anaié, ia ja

Ar~ AR A Ny A

6Tc‘)6llne|a coaré»a. Odaéadiveja iaeéne-
6 4ega daaiaa Fan et al. (2016) Mingaliev
et al. (2017), Chang et aI. (2019), Yang et al. (2022) & Fan et al. (2023). O Fan et al. (2023)

log( peak:HZ) = 15:5 & 14j4éa0 ja écaneoeéiaai éal BL Lac € HSP agacad. O 6&iodd 1aa

daeaéneja ja noiad ianeaia 6dia daia, eidadeoal iana, éija ja écdaxdiad M , ja 1adactaia
6 dadd Arzoumanian et al. (2021)9:43 0:45 (¢afpuge = 1) € 8:90 0:45 (¢a fpuge = 0:31).

iééiééééa jac é a(17:26 0:05) mag é daeaéneja alageia (1399 005) mag OR &

éﬁéé(‘)ééié daaejon Aacaéneja anageia (107 0:1)% deeioe+iino dacaéneja 0.26 |T(; oé

fie 6aal 120 . 14j4éa0 ja eeaneoesiaai eai iafieaia deeioe+ia dasaéneja fa R iaaieooan

14 14.3 mag (8al #of Al & 1& afaeee), a SED eai fiodie gediéiiljafie fiaeoas, &ije

ileed aa fa Tiégd fodidiel caélili fa Aoarail 1, c’) daad Anbn et al. (2004). Aéacad

ja 1la6£e éaiaeaaoc ca TeV (Fallah Ramazani et al., 2017), aéé igja 6adgoai 6 IWHSP e
i

2WHSP éaoaeiad jao aagaéneéja anace

oazel |a6aaeoe oéaeaal'oejo aené‘lé‘la fié

Arm AR

_\ —\

Jaaia noodaeja iiéacaéa ja aa no 1611aia 6 njajo Tajaéoa iaciaoia 6 Tioe+éii R anaio
01éil ii£e 5. jaiéada 2016. diaeia (Paliya et al., 2017). Aié ad6aa (Kalita et al., 2021) aa
ja o1&l naaai iife 1daLa»a idiiaia fjaja 6 (‘)é+é|| V éRaldio e dija vV Ri4jaéao
ael fio 6i+aia 22. 11. 2014. aia

jaionaigea (Jaaen ja 11a6£a |6||a|§ ai
jadé
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é£a iedifa aeeioe+ia daéaéneja
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& Aafa iedina (figigoaiino)
Skrutskie et al. (2006).

J
Survey - 2MASS) ﬁ‘aéaea ég|a¢o
A = 1372 6 aee ain
0.840 (neaae aa |

jaged dacoeoaoa. Egaéae |no (Taiin aa£a '|Té(’)Tﬁé e ia»a
AT AR N e s AR AiS A A AnAelL

@aiadii odeané “‘l ASV 1.4m. liaaoe (écadeediing, aéeioe+iifo e
ej 6 f160aadii SExtractor (Bertin & Arnouts, 1996). [adieéooaa
adaie+aia ecioioli  ° afaejaia ja o[[o]] a
fiee- j

> Qo

A s\ A

6aa éliooieied gaagaa (2, 3e7).

0
daéaoeaiii oioliaodejii na ode diidewia caa-
i ec
15.066 0.002) mag, a ¢aR (14.382

H

41WHSP & 2WHSP fi6 éaocaéice 8acoeoana 4iaejaied ia
aa ibéjéia.
Eci6i0a ja eeigja élja ecadaja aacaénejo ia noaocea nieiéa.

fAifao Mhiaoda»a HSP 4éacada ia dagée+eoei
00aé
5

48
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0.002) mag. Aiagjaia asaaiinoe caVv é R &fldi ca cadcad na »ediael éidaeiacaia o
104af0aagaid 6 cadace 6 alaacéd A¥o v, ERo  Rr,, 88400 , & g, 06101I&08&j 4
adagéa alaejé a iaéli 16eiaid SExtractor-a).

O V &iiéio aiaejait ja: éc;ééaeé fio 1.366, aéeioe+iino 0.268, A = (6:
= (4:656 0:012f% iiceveiie 6aal 11751 Née+il j& 414ejaiica R anai:
1 351, 4éeeioe=+iiio 0.260,A = (6:588 0:.018f% B = (4:878 0:012)Y é iicecelie 6az

12054. [a neeoe 3.3 ja ideéacai 4al fieiéa ia élia fa iagace aacaéneja, na 6daaii aiji
6 icia+aia 1iedina ( A adfa eB ia»a), fia 08Il ecioioa & 6 aaniill 6aeo ja icia+aia
éfliodigia cadcaa adij 7. AAEA aail 1184 fa faei cadciaia ja 4301 6 41ad0éo A.

\ o~ oAn

. J
ja aiiagei ja aa 6 R &fiaio (Nilsson et al., 2003) & ageféi eiddasdaaili

anaié (Skrutskie et al., 2006) O daaei-aiiaié o adoaéoiaaié 1aaée (Bridle & Fomalont,

1978; Goodson et al., 1979). Oécé+ée 1adaidode daaei-ieaca fio 1d816é»aié 6 Chen (2018).

lanooia»a 6 daael fioe+éi i1éleedjo it daéoandaiceje( cos ) ja 60.0 mas, a aaéee-
jacejé 46.3 mas (Andre| et al., 2009). Eaél fia 14jaéao ’aéagé (’)ICRF3 éa(‘)aéi
Makarov et al. (2019) ieja nadnoai 1a¢o iajeaaceoaoieja
e||6ae|a0|a fiefiodia ICRF é Gaia CRF. Iliaia fijaja o i

0 dadiaeia Paliya et al. (2017); Abrahamyan et al. (2019)

jé‘l alieieda aaéaéneja anatei (Massaro et al., 2015). Aa-
aai i

AZrO ANN £ N 22O/ L NAAAN FAAN = N7 L

njajo fajaéoa 6 R anaio oiéll iif£é 5. jaiéada 2016. diaeia
+3ji& (Paliya et al., 2017). 14j46a0 j& 41 11A0£4 |6 i8¢a 6  V e R anaio oiéii ||£é

—_—
.

22.11. 2014. aTaél’é ad? ié 6e( V R)E&ieid eiadéno oiéli itfe 25. 12. 2014. diaéia
(Kalita et al., 2021). 14jaéao ja 6iadail iohiaisea 6 B e R afiaio, idaia Abrahamyan
et al. (2019). ienit éﬁ'léc‘)ééaéé ioliai6 Rjaja e aija 14jaeaca. 1acaaeee ﬁiT gaoaeauno
& 4eeive+iifo aacaénejd anafeia ia fieiveia éfjé no alagjaie na oasanéni ANA 1.4
m.

Neeéa 3.3: T14j4éao 0652+426 & aacaénieja anacei, 6 aio»al 4afil 6466 fa jasace éfiodiéia
caacaa 7, fieigail ja na 6eeodii R.
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3.1. DNAIA NJAJA E AlJA TIIAAEI TAJAEAOA

3.1.7 0741+294

i5ae 160 fa i1jaagoja 6 éanaeias 3 235 daaeil-ecaida ia 408 MHz Aiéi»iiéia  Northern
Cross 0aeanéiia éije ja 164eeéiaai 6 Colla et al. (1970). EeaneéééAé‘i ja éai FSRQ
0 5. ecda»dé Roma-BZCAT éaoaé Téa (Massaro et al., 2015). Niaéoainéiiejii ja 1adacai

A Q7N

0dadie Mmaé z = 1:182 (Pena-Herazo et al., 2021). O Xiong et al. (2015) ja adacaia
665éééi6éja iaéneidia neiddiodiinéida cda+a»a Iog( eak=HZz) = 14:79. 14j48a0 ja ISP.
lafa 6did 86ia & Aaeiao |’|é laiii fo idica»aié 6 éga daalaa (D'Elia et al., 2003; Shen

et al., 2011; Rakshit et al., 2020). O 8aa6 Rakshit et al. (2020) fi6 1adacaie aedejagia iana
0dia d6ia & Aaeiaoiiia |a Aﬁ ia Tiifad niaéoda jaaia aida: log(Mgy =M ) = 9:582083e
logReqq = 0:576343 Noiia aédaoeja Iog(M BH =M y Y= 0:2ja1a8acaia 6 6aa6 D'Elia
et al. (2003). 1adied6aa R = 16 7 mag jA 4aoa 6 daad Massaro et al. (2015)Va= 16.97 mag
é aififedoia B = -26.7 mag i 4a0a 6 0adaee ca ééagaéé 6 daad \eron-Cetty & \eron (2010).
Eaoasioéd 40aaiifioe V € R jadieosaa né nee+id ieieiagiel addainoeia alaejaiei
0iéll fagaa Tifiacda»a
Aiageéca iagéd dacoeoana Tajaéao ja isnaiel fjaj ca 167 0.35 mag 6 T4a anaia. O
aiiaio Vv 14jaéao ieja isiiaigea naif i F 60anoo 6 Taiiié ia caacad A, aié ja isiiaigea
6 R &lidio. 8endoai ja 0daia Tiaaara fjaja (6 1aa anaia). ladeia i81aia njaja it
efifeoeaace ca i1aaoéd 6 R aliaio. 1adeia 1a 161 1000 aaia e iedaiieeodaa idhiaia
fijaja 1a 0.1 mag fi6 aiaéjaie fa féldt faei iaciaaia el fia PERIODO4 (P 840 aaia,
A=0.4 mag). Edeaa fijaja 6 R &li&io na 60iesejii oneeacedara, &ljo ~eia éeidadia
06iéveja e 1adeiaé+ia na 1adefan 1a 1032 aaia né idaanoaasgaie ia neeoe 3.12.

Aija Aa ieja cia+ajil id»aea o1&l Adaiaia, aee janod o 1aiifio ia R iadieooas. O

Alja 1adiecsaa caaeniiifioe 1ifiolje BWB idiidia (éfja ja ia»a éadaéoaderoe+ia ca FSRQ
éaacaod)

3.1.8 0838+235

~ O

foédeadi ja oieli 40684 MIT-Green Bank (MGII ) 5400344 i&aa 6 1inaao d&éoandaiceja
a@ 21)he ééé géfavejaia (17 39.15) o daaei-aiiaio ias GHz (L angston et al., 1990).
O \eron-Cetty & \eron (2010) da0e fi6 Maade ca 1aaj 14jaéad 6 daddee ca éaacasaVv =
15.57 mag @ aifilé6oia B = -26.0 mag. 14j46a0 j& ééaneoeéiaai éai éaacad € 6 Richards

/\N

et al. (2015) daa ja aao é ooaaie TMaé z = 1: 190836(|a6a¢a| Aiaeodinénief). lagace

fia 6 éaoaeiad FSRQ fafocaasaiil iaéii i19d0dada idda Combined R d io All-Sky Targeted
Eight GHz Survey- CRATES (Healey et al., 2007). 11661612611 A0BOE0OSI dligieda
ecaoeedie ieac. O daao Plavin et al. (2022) fi6 4a0a idivd»aia danoija»a eciato jégééa
iéaca fa 2 GHz 113 0:6 (mas), &ié ja of dafnoija»a ia 8 GHz 0.7 0:1 (mas) Nee=i
iio6ieigéa Nodveodda fa ileed aéaade ia VLBI iaiaia B urda et al. (2011). Aédejaéia
iafa 0oia 86ia & Aaeiaoiiia 1aiin ia iaéoda jaaia aioa fo fasacaié 6 Shen

et al. (2011), Mgy = 10%18 M é élaaseoal Aaeiaoiiia failfhia ia 1iitad ecda+0iana
iana ja -0.42. ia nee+ai ' éaaall 6 daad Rakshit et al. (2020) log(Mgy =M ) =
8:985913 0:054190alog

9-” -

;o
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AP OO O P O AN X

laéé 4oij iaaocaéa. Noaoenoe+ée o
ficadéeai oV anaié é aa ja iiao£a 1o

a 4l B = 19 mag iaéace fia ia eénoe fneaaes ieaaed iaja
Tinddaanioeja 6 Eaceoiaieje, &ija ja 1ajaagaia 6 Usher & Mitchell (1982). Njaj 1
978 1981. &iaeia fa Palomar 1.2 m Schmidt 0&&anéiili. O &
fi6: Adda»® = 17:391adieodaa e fioeiaeia 20048
S ARAIAGIH ATTTEGDIG 5866 12a/00682. T4]
FSRQ (Massaro et al., 2015) e i ie 1maé |
2021). I8aiaeoii ja é1aadeoal 68a&adioeja
6 daao Xiong et al. (2015)og( peak=Hz) =
& Urry (2017). Aédejagia iana 6aia 66ia ia iitas jaaid ailoa e Aaeiaoliia 1aiin ia
Tnifad alaejaia iana fo idaanoaasgaié 6 Shen et al. (2011); Rakshit et al. (2020) & aiaejaia
)

e A NN
Ar~ AAA

i0
alog( peak=Hz) = 14:76 6 6a&6 Mao
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A

Naszedoaé. O Kimball et al. (2011) idaanoaasaia ja 1180iéigéa Nodoéosda 6 daa
i6. A ae

aa

iai6. Adoaéoiaaii ja ¢da+a»a ec jacada e daaei-iaaea. Makarov et al. (2019) fi6 1 é'i’j"ééu‘)
fadnoaee 6 48016 iajéaaéeoaoniejéd ca ifaacéaa»a nefnoaldCRF é Gaia CRF | 6 ia. Noa-
oefnoe+ée oanoiae éija iii ideiaieee Méacaée fod aa ja 14jaéao noaaeeéai 6 R aiiaio é aa
jA TTa6£4 1611aigea 6V afiaio. Adoaéoiaaee fiii RWB i81idio aija
3.1.10 0850+284

14j4éao na ivae 160 Mié»a 6 id14dai0 13a0daaa iada Einstein "“éééa(‘ﬁééf 6 ai-
i&i6 X c¢daéa (Maccacaro et al., 1982). Eéafeoeéiaai ja éai FSRQ 6 daaiaeia Healey
et al. ( 07); D'Abrusco et al. (2014); Massaro et al. (2015). Odaaie iMaé 1adacai niae-
odainéfiejii (0.920395) ja aao 6 Richards et al. (2015) EidenoaLe niaeoad éaacada éije ja
amoaoi o SDSS DR7Q® & DR12Q adacaia fid aaa oéé a |“‘|aéa 0.9181 ia 1iitaé Mg Il

2796 2803 6néed ainioioelied iadiaa eeiéja € 0.9203 ia Thitad Mg [l 2798aiefiénied

é
A N0 A NP O NN AN 23N \~6\ ~r

éeieja (Chen et al., 2018) Aaa dacee+eoa adaaiinoe oBéééé 0eja iaéneiodia fneid

fiéld cda+a»a fio araejala log( peak—HZ) = 14:206 Xiong et al. (2015) elog( peak=HZz) = 13:26
6 Mao & Urry (2017). lid6iéigée oei ja Tiefiai éal oa+éafio 0 Healey et al. (2007), a
é i Jag:aar 0 KrmbaII et aI (2011) Eiéa eoai ééééjaél'é’l iana 0dia 661a (écdazxdia 6 M )

aitna -0.465448 (Rakshit et al., 2020).

Massaro et al. (2015) aaee \eron-Cetty & \eron (2010) 6 caadaée ca
gaacada aaee o iaé’éééaé V 18.32 mag é aifiie6oio B -24.8 mag. 144 adaaiinoe o
fiee+id Ad&a»el addaiinoeia iadieosaa, éija il ie ecdasdiage. O R &iidio 14jaéao
ieja iofiaigea, ﬁ“rT ja 6iadaii isiiaisea o6 B &fiaié ¢ 1aiiio ia daeaoeaid daceeéd
iadieodaa aaa aioa (Abrahamyan et al., 2019)

Aiaeeca iaged dacoeoaa. Ca 1aaj 14jaéao i eiaee nail 13 MMaacaéa 6 VvV e 276
R &fi&io. 14jaéao ja 6 Vv anaio iaéaa neaaeje 1a 18.5 mag, ¢ala oiaa ifiadda»a TJO
0&BARENT iefio 6é86+aia 6 aiagecs. Njaj Tajaéoa na idN&ieT ca 0.5 mag 6 14a &li4i

Efeid eiadén ( vV  R) fa fia»el oléll adaiaia, éal & fia 1oanof R ladieodaa
[iioljeé RWB 08aia, aée ja eiail fail 8 ilaadcaéa ca aiaééco.

Nasedoaé. Ii06i6igéa nOdOE06dA 141a 14jaéda O daael-aNaio ja Tienaia éal éi-
iaéoia 6 H aley et al. (2007); Kimball et al. (2011). 14j4éao ja jaaai 14 iajeéaaceoaoiejed
ca ifadceaa»a fnenodia ICRF é Gaia CRF iddia Makarov et al. (2019). Eaél fil eiage
jage 40ij ifaadaea iseiaieée fil Aoacenoe+ea 0anoiad. Oanoiae io iféacaée aa ja 1ajaéao
1a0£4 i811aigea (6 1aa afiaia). O idiaie alja ja ivenooai RWB 084aia.

O U AN ey

j ja aai oiéll 1040dada iada ia 6nén adééeéiavejiéli Tinaas 1éf 33
NRAO 91 m Green Bank 04€anéiiii ia 4.67 GHz (Altschuler, 1986). iagace fid 6 daaei-
” : Y A

A

-
w
3N
Q)/

-820a&146 FSRQ 14jaéaoca (Massaro et al., 2014). Odaaie iliaé éije ja aiagjai ia |r”1|'|Ac')
aienefied éeieja ja 2.3390, a ia Tiilad aifisioelieéd ja 2.2690 (Chen et al., 2018).
fifad fiaéodinéfinéesd iadd»a Gemini Near Infrared Spectrograph Distant Quasar Survey

- GNIRS-DQS ao60ide daaa Matthews et al. (2021) fiiaodajo aa T4jaéao ia idéiada daaei-
-fieaael AAJ. Efaadeoai iana 68ia 06iaja log(Mgy =M ) = 8:554752 0:0233002 logRegq =
0:373040(Rakshit et al., 2020). O 0addee ca éaacadd &aoad no iadieooa® 18.25 mag e
arﬁTeé(‘)l’a B -26.9 mag (\eron- Cetty & \eron, 2010). 1adiéd6aa V éc éavaéisa ja aeeneéa
iaéneiaeiij adaaiinoe &ijo il ie adoaéoiaaee 18.3 mag.

6SDSS DR7Q - The Sloan Digital Sky Survey Quasar Catalog: seventh data release.
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|
434 gaia (a of ja 1é1 1/5 1
~ 8

Nase&oas. Ca 7a3j 14ja6a0 iefil 6 8e0A5A06e fagee 4a jA 11501eTzea R0d6806da 6
5aael-anai6 1adacaia. Eacasioea 1adieo6aa 6V ANAI6 jA Asefiea iadhieiaslij adaaf-
Foe &lj6 filf ie adoasoiaase. OBl paRo Alacia i5aEa»a IBNATA Ajaja, 60adaeee AT 44

Fa Ajaj Tajacoa 6 Taa anaia iBNiaiet ca 161 0.4 mag. Noadefioe+ée 0anoIae fi6 Teacase aa
j4 14j4630 31iAi8ea 6 V ANiAI6 & TA0LA IBNAISEA 6 R &NAi6. [4eta idnaia fjaja
6V &li&i6 j4 Ree+al iifiaoda+éfl 140etas. Adodeoiaase filt RWB idTi&i6, eadasoade-
Foe+i6 ca FSRQ &caida

aai oféfi 1MModaaa ca iea-

0 a0idejd Tonantzintla 6 1&éfeeéo.
a (16 0:5) mag (Chavira, 1959). Ecaid ja
National Radio Astronomy
i0e+éed e dadel-ecaioa,

A rAn

ioT6dx»ai ia z = 0:354 ia 1Aitao
i

Tajaéao ja éeaneodeéiaai éai BL Lac, a 68aai
fiidéoda (Bauer et al., 2000). Eidadeoai

a ja 14jaéao
\\\\\\\\\\\\\\ 5
Ackermann et al., 2011; Mao & Urry, 2017; Chang et al., 2017). ladaiaode iéaca fio i616a-
»aie NRE/ONAT 114860 (Chen, 2018). 14j36a0 &ja 1511Ai5ea 6 B 47iai6, a6 R &l-
iai6 ja neaal i61iaisea 6 1aiino ia daeaoeaio daceeéos iadieosdaa aaa aida (Abrahamyan

et al., 2019).

o) QD
o o
e}

5 o

o
o’

(@

(@)

QD

Q)/

o O

<

-

o

©

seA N N A N NN

=N
[P}
@

1.1.

53
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3.1.13 0950+326

é1aéciaai 6 Veron-Cetty & Veron (1998)

6 0adaee éaacada fa
aac 4304806eja 6 daael-anaio. O daael-

[EE mag & gi-afiaio ja aa-
0aéofaai oiéli The FIRST Bright Quasar Surveyna VLA . O éa0a&ias 1aa ivaodasa idaa
daoe no6 aiiiedoia B = 285 iadieéodaa é Tanodia»a 6 daaei fioe+éll éieeajo 1a 0704
(White et al. 2000) [a 1fita6 Aiaeosinélineas iddd»a  GNIRS-DQS 14j4éa0 ia ideiasa

N ir NA A s N N

daael-neaael AAJ (Matthews et al., 2021). Healey et al. (2008) € Richards et al. (2014) fi6
fadnoaee 1ajaéao 6 éeanod FSRQ, a a Gibson et al. (2009) e Joshi & Chand (2013) 6 ééano

daaei-jaéed BAL éaacada. Nlaeoélneneju ja 1adacai odaaie iiaé z =1:5756860 daaod

Richards et al. (2015). Eafiéja ja 1adacai & 6 6aao Chen et al. (2018) ia ifiilao aléﬁeliéo
éeigja 1.5757, a ia 1filao ainiaioelied eeigja 1.5479. Od4eadioeja 1aén é‘l(’)‘la
oaiinéia géa—a»a peak j& 1a0&¢aIa Mao & Urry (2017) log( peak—Hz) =12:99. ET adeoai
aedejaeia iana o0dia 8oia ja logMgy =M ) = 9:099432 0:021954 a éTéaé dai Aaeizoi-
ilaid jaiifia jA  logReqq = 0:105797(Rakshit et al., 2020). O da&o Plavin et al. (2022) ja
danodija»a é g ¢o ja(;aéa e |eaga fa 2 GHz i6i6a»aii (126 7:9) mas, &ié ja ia 5 GHz e
AAAA géeé oel igja 1adacai 6 Kimball et al. (2011).

Joshi & Chand (2013) fi6 1dadeée idTiaid fjaja oiél 4. 18 h 6 SDSSr afaio, age
idfiaia fjaja ieja aaoaéoiaaia. i 04 ja o
aliaio neaai isiiaigea 6 1aiino i

(Abrahamyan et al., 2019).
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a) Njaj i iofiaiel 6
51 éaa Veron- Cetty & Ver (1998) jadiaao
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Plavin et al. (2022) O 1aii daa
éééaaloejala [aja&d£a danoija
14 2 GHz. O 836 Makarov et aI (201

a A

A~ 7 e N NN

Abrahamyan et aI (2019

ia»ai fait6 R anaio. I’jé

anaia. Aoddaiinoe 6V ala

0aao Veron-Cetty & Veron (1998
A

6 R &liaio. Adoaéoiaaee

3.1.14 0952+338

T . . T

7l éfiodaseedara i€aded caacaa

éiééﬁééc’). ITgl’é() j 1A faceéali Ton 1125. »>aiiaa 6101adaonéa iadieoas 'é"éioé’l >aia
ia 17 mag aija 80ae+anoa (Chavira, 1959) Nidéodinéiifnée odaaie iaé = 2.507905
ja 4ao 6 Richards et al. (2015) 14jaéao ja eeaneoeétaai éal BL Lac é aalaeia Orienti &

j

é 0
Dallacasa (2012, 2020), a 1i86i€igée oei éai  jacadi 6 Kimball et al. (2 011) Eidaseoai
jand 6di& 078 (écdasedid 6 M ) ja 9:509892 0:021335 a Aaeiaoiitala 1aiifia ja -0.139181
6 Rakshit et al. (2020). \eron-Cetty & \eron (2010) fi6 fiadfioaee 14jaéao 6 éaacadd M

iaaieodail 17.44 mag é aiiieéoili B -27.4 mag. T:’:ﬁiél’é fijaja 6 Pan-STARRS grizy
oeeodeia Mo efiedeaaid 6 Berghea et al. (2021). Aiieéedoad idliaia fjaja Ao iaéleeél
i00a A4£4 1a daceeéa iiniaodaied e ecda+bdiaoed iaél'é(‘)ééa, aeadoe 1adsaé 1.9.
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Aiageca iaged dacoeoada. Nodd»a adda
née~it éai e 6

¢ca 0.3 mag. O
mag. 1adeia i8Tiaia fija;
a feeoe 3.15 idééacaia

e i
a fila»el fia iMdanoli R iadiéodas,
- A

ja A6 ataejaia ja 17 mag,
ic c , a 6R

AAA s

= B

A TXXm~ 2z 270

AALA AN AN s AN 7

1001é1géa N0OOEDOOHA

goaoeéia.

3.1.15 1020+292

i MGIl 1840daaa idada 6 daaei-anaié ia5 GHz (Langston et al., 1990).
aoevnél éaoaéias caaei-ecaioa éije aie fia Cambridge Low-
Frequency Synthesis Telescope - CLFST ia 151 MHz. 14j4éao ja ééanedeéiaai éai FSRQ
0 daaiaeia Healey et al. (2008); Massaro et al. (2009); Hovatta et al. (2014); Richards et al.

O A A O s NN AANY 2NN Ar~ AN

(2014). Efzaseoai 65aéaaioeja iaéneioia neiodiodiingia cda+a»a log( peak=HZz) = 13:1

ja 1adacai 6 Yang et al. (2022). Eaéi ja 11a0igigée oei 14jaéoa igia+ai éai oa+éano
6 6a0a&1a6 McGilchrist et al. (1990), 6 3446 Plavin et al. (2022) j& 4a0F dafioljard eciaco
jAcAsa & 18aca fa 2 GHz (90:8  150) mas. OB &Mi&i6 i&ja i51iaisea, aleja 6 R 4Ndi6

a
neaal ioliaigea ¢ 1aiino ia 6déaoedio daceeéd iadieddaa aaa aiidva (Abrahamyan et al.,
2019).

O \kron-Cetty & \eron (2006) daoé fio: aifiteooia B iadieodaa -24.9 ¢ z = 0:671 O
Xu & Han (2014) 430 ja& 6dadie imaé z=0.691. O daao Hewett & Wild (2010) 68aaie
iliaé ja aiaejai fa Titad oféed aienelied eeigja [OlIl] fitdéoda z=
0:667572 0:000404 Odaaie iiiaé éije ja aa0 6 LQAC-2 é
1.1, aifioa 1afiodia a ifiaivoed, éije fo iaddaaie & 6 adoaei
2008; Hovatta et al., 2014; Richards et al., 2014).

T AN NN

ec SDSS éaoaéiaa,

by N AN 7

A0aeTas 16eéacaill 6 oadaee
daaiaeia (iio. Healey et al.,
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ja ja 16a6caoi fia fajoaSIMBAD Astronomical Database - CDS, Strasbourg
fa re jaéao (icia-ai aafjai 1, éanoil e éaoal),
il 04€0), adee+eia aeaiia 118a (6 ai»ai
). 1adieo6ad V =20:794 0:466¢&
03éanéliii ASV 1.4 m daeaoceaiil
: jodieiii (9), dacoeoaone ca

jaéoa (> 20 mag), i671ai6 fjaja
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3.1. DNAIA NJAJA E AJA TIIAA

(2022) 4401 j& Bafioljara jAcadtiea
é e .

z
faonoai i ¢c’) iajeaaceoaoieja 14 ca iladceda»a aaa ié é éiioa é é fiefoaia.
Oaéi¢ 6 Tioe+éll alidio fjaj 14jaéoa ja ia adaiede adoadéveja (  Gaia faocaeeoda). 161aio
fijaja e afja ieni aiaéecedace.

Neeea 3.4: Aeail 1184 14ja60a 1020+292 (icia+ai @80T, a0aT & 4dijai 1) fa CAACAAIA 7 & 8;
1826cA0T A SIMBAD idjoa.
3.1.16 1032+354

Ecald j& idae 160 4404807aai ia Tonantzintla Tifadaacideje 6 1aéneeo e iigiao ja éai
Ton 1245 (Chavira, 1959). Oioiadadfiéa iadieodaa Jé 17 mag, a aija Tiéfaia éai aafa
goae+anoa. Nidéodinéiinée 0daaie 1Maé 1.963094 ja 4ad 6 Richards et al. (2015), fiee=ii
ja ai'éjé" e 6 Chen et al. (2020) ia iiiiiad aiefeiieéd éeéieja fidaéoda 1.9610 &ié ja 6
enoll 0aa oéaale ifiaé 1adacai ia iifaé aifioioelied eeieja 1.1029. ligoieigée
0éi ja jé’u; 6 5 Kimball et al. (2011). O Rakshit et al. (2020) da0eé fi6 €13a0e0ai aedejacia
jan& 6did 8614 (egéaaeala 60 M ) 9443947 0:010567¢ Aaeéizoiilala iaiia -0.303171.

é aai ja éal ééagaé \Eron Cetty & \eron (2010) & 0 Richards et al. (2015). O
€00 = -26.7 mag.

Aiageéca iaged dacoe0ana. Noda»a ad0aaiifio iadieosad 6 V aiiaio ja efoa éal éaoca-
élgéa \eron-Cetty & \eron (2010) O R &0iai6 fnoda»a iadieddaa ja 17.8 mag. 14j46ao ja
ioliaigea nail it F 0anoo. Njaj fid idniaiel 6 V &fiaié ca 0.4 mag, 6 R &iidi6 ¢a 0.3
mag. Ad0&éoiaai ja RWB 084aia 6 caadéniifioe afjaiadieosaa
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AxIEQ TAJAEAOA

Rasedoae. Iisoieloéa AOB68060a ja Tiehaia al &liiasoia 6 5aasi-anai6 (Kimball

et al., 2011). 141 j& jAaal 14 fajeAase0adiejed 14j4ca0a ca iTaAcead»a fefddia ICRF &
Gaia CRF (Makarov et al., 2019). O6adaée fil 44 ja 14jacad 11464 i511aisea. NoAar:
1aaie064a 6 V AliAi6 jA efida 647 6adasieda 6 \eron-Cetty & \eron (2010). O isTiaiaia

41j4 A fijajal 430&8071A41 jA RWB 08414

3.1.17 1034+574

14j48a0 j& 108044 oféll 15400444 id4a fia NRAO 91 1 084
fiadaaoioejd Green Bank, Njdae»aid Aidde+ea Adeeada. liaace a
1986, 1987. € 1988. diaeid

f
A0) Becker et al. (1991) & Gregory & Condon (1991). i8ae 160 ecaid ja éeare
1

=1
>
=
=
N 5:
SN
(o)
(6}
()
T
N
-
1

~N A~ A

>
O -

)
L Lac 6 6246 Nass et al. (1996). Nidéodinéiifiee odadie ilaé z=
€004 10789655 M fi6 Tadacaie oiéli LAMOST
14814); aé480é Dong et al. (2018). Edafiéoecaseja
SBTiREIE ¢OA=Ara jA BACiAddaia 6 iaél-
)
et al., 2011), a éafie
Fan et al., 2023). Ofaijeé
(2023) & 74jacad eeane &84 1A0AIA05A 18aca ja 1BT6AIeT
fiod£e NNE/ONifTiTa i1adé. Oiéli iihiaodara aaeaéneja aliafeia o R
j& dacaaljaia 14 :  lagiessad R =(15:99 0:03)mag

0aaiifo log( peak=Hz) = 15:3 i04af0aasaio 6 Fan et al.
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3.1. DNAIA NJAJA E AlJA TIIAAEI TAJAEAOA

Nasedoaé. A&0&&01aa1 j daael-ieac. Oece+e4 1adaidodd ieaca fio id16é»aid 6 Chen
(2018). O0Aad¢AIT j& aa Tinoije éidagaceja 6 éci iaiagiei idfiaiaia fijaja o Tioe+éfi, da-

aet e anaio cdaéa (Liodakis et al., 2018). Oaéita, 4dd0aéoiaaia fo neaad ivlaia B
anaié (A brahamyan etal., 2019) Oiéli iages iiiadda»a, 6 1adelad 2013 2019. &laeia,
14jaéao ja ioNiaiel fjaj ca aewd 14 j4aid 1aaieodad. Noaoenoe+eei oanotagia il imoas-
aééé a a |6||a|§ea 6 14a aT‘lal’a T daaeee il 86a0es iadeiad ia 16i 4 ianaca. O

3.1.18 1145+321

i34 160 Na 1jaasoja 6 eacaeias 3 235 daaei-iajaeana, éije ja fia 'é >ai ia TRitad 1i-

niao 6a»a ATéT»fiéia  Northern Cross 0&éanéiia ia 408 MHz (Colla et al., 1970). O Buchalter

et al. (1998 ) O1€1l efieocéda»a éaacada €ije eiajd ada daaei-laaéa |a6a¢a|e fi6 odaaie
iliaé 0.549 é 7aiifi 6e6éna jacada & 1aaéa 1.05. Odadie iliaé aiagjai nidéodinéiieji
0.550505 ja aao 6 Richards et al. (2015) Eeaneoeétaai ja éal FSR ﬁ o( peak_HZ) =15:83
(Meyer et al., 2013). lid6ieigée oei ja Tienai éal 0deieao , '|6é A0 cda+a»a ¢ Ja(;aéa
aiieieda (Kimball et al., 2011). Rakshit et al. (2020) daée n6 éiaadeoai aééejaela iana
00i& 0018 (écdasedid 6 M ) 8:396345 0:0635502 Aaeisolitaia faiifia -0.396363. O \eron-

7/ NN 70O

Cetty & Veron (2010), 6 0adaee ca éaacadd, aaoa fo: 10eaéai
17.28 mag e -24.7 mag.

N A £ N7 NN~

e ainiédoia B iadieodaa;

N~z NN

NAN A~ 7 AAN X

a+ (’) aee 6 VeRaNaionoieri17.3 mag éai goija e
daao \eron-Cetty & \eron (2010). Ooadaéée fil 4

AN O s ~N O s I\\°I° ~N

i TA0£4 187iaigea 6 R afiaio. ladeia i61iaid njaja 6
161 600 aaia. I8enooia ja RWB idiiaia, élja ja éadaéoddenoe+ia ca FSRQ éaacada.

87GB éa0asgias daaei-ecaioa (Gregory & Condon, 1991). Eéa-
al’ébéaﬁ 17.4 mag (Massaro et al., 2015). O 0aaddee ca
on (2010) aaoa 6 ideaeaiav e alnlec')(‘)l’a B iadieodaa:
Tifée O'Baal’é ||‘|aé ja 1.07504 6 daad Richards et al.
n el ‘|ié6 ee-
0 Ch n et al. (2020). O 1aii 0aao ja 1adacai béaéié imaé e ia itao onéeo
ee| +e0 0

O A N N

Mg II elééﬁ(‘)aEe SDSS nlaeoaé 6age'

a(;aél o Klmball et al. (2011) DaﬁOTja»a eglad:o ja(;aéa
e

A

. O

éié 01a (ecdasedia 6 M ) ja 9.226128 0.037846e Aaeiaoiinaia |aﬁﬁa ja-0.701145
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

R afiaio 6 1aiiiié ia oaeaoeaio
a

(Rakshit et al., 2020). 14j&éao |
12 Il i8ea), aeaaoe Abrahamyan et al.

j
daceeds iadieotaa aaa AiiGa (
(2019).

\NA 7 A

i
da»a, 6oadaeee fif 4a ja 14jaéao 11aoLa i61iaigea o i

D
Q_)/
L

5

3.1.20 1212+467

T0edeadi j& oiéll i0a0dadad idaa 6 daael-alaié ia 1.4 GHz Green Bank Tifi&daaoi-
ojd, NAA (Maslowski, 1972). O i&0ii Roma-BZCAT éadaeiasd acacada, ecaneoeéiaai ja
a1 FSRQ (Massaro et al., 2015). Nidéodifiélinée j& eciddail aa ja »aaia ooaaie imaé
7z = 0:720154 (Richards et al., 2015). Daael-iidoieiagja ecaida ja 0deiedd (1ads-jacasi-
1438), 158 +416 |4 ¢Ba+8»a &c jAcAda Afiefaiol (Kimball et al., 2011). ja VLBI jaiaia
idaanoaasaiel 6 Bourda et al. (2011), T4jaéao eia 1i610&igéd f0d6e06d6 fail na jaaia
fiodaia ¢ 14iiio ia jAcAdT ia 2 GHz, 1a»6 ia 8 GHz. O éaocagiad fidéodacied naijioada
8a3cada 6 SDSS DR14 4a0e fiog(Mgy =M ) = 8:891813 0:057461¢ logReqg = 0:707690
(Rakshit et al., 2020). Eidadéoai 683&aaioeja iaéneidia neiodiosdiinéia cda+ara (ecda-
ia 6 Hz) 18104»ai je ia 13.34 6 daad Mao & Urry (2017). Paceée+éoa adaaiiioe V e
adieodaa aaoa iaéfeedi eaoasiaa. O éanaeiad CLASS? i8400aad (Marcha et al.,
2001), aaoa ja iadieodaar =1 iaie ]
a

7

ox

7.13 mag (ideacexia iéieiagioj adee+éie
giad aaoa ¥ = 17:77 & R = 17:421adieddaa (i

ox
D
D =
D:
gz
= Do

Miaodail ca itacee  ae
i54aM0aA84I4 1A feed
&ijii fi6 14d&CATA.
Ajaja.

AN

9Taa as4aiino & daceesésja ¢ Tailfio ia iaadadio adaaiino ¢ éaoasiad LQAC-2, ideéacaio ¢ daadee
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iadetad 2013 2019. &laeia, 6 1aa af-

jaja ja nee+
é .

184e 760 ja adodéoiaai 21. iaja 1977. aiaeia fia Schmidt 04eanélili  Cerro Tololo Inter-
American 7ifiddaaocideja ia Naaadsd xeeda. Odadie imaé z =2.39 1adacai fTaéosinerig;i
i0ddanoaasai ja 6 daad Sramek & Weedman (1978), a idaoeciejéz = 2.389033 ja 4a0 6 daad
Richards et al. (2015)). Robertson (1983) fia 4adiaaoii£ii 1a 94% fiacda aa 1ifioijé aaca éc-
14C6 65AAITA TTiaca 1A 14ja60a & aacada 1228+076 (fa iarei 654418l iMash 1.878).
14jaéad 1228+077 eia jaéa aifiiaivelia eeieja ia 6oaaii ima
Aa |

jag»aaa ainioioejii éija Na adewada 6 6aeid jaoa aacaé
ia»ei 0daaiei 1Maéli (1228+076), ide +ai6 aecoda 6aagaiia

Aeeoedd 14jac0a. 143820 1ejd BAL eaacad idaia Krawczyk et al. (2015). Eeaneoeeiaar
j& eal eaacad \eron-Cetty & \eron (2010) fa V 17.59 & Aifilé60il B -27.9 iaaieosa.
AAAA : eal

seAA N NN Ay AN

O Gaia DR3 ja igia+ai éal jaisniaigea 14jaéao. 1186isigée oei ja esanedeéiaai
i

(2cdaseaia 6M ) j& 9:456285 0:019456 a Aaeiaoiiiaia Taiiia -0.292131.

Aiaeéeéca iaged dAcoB0ans 1ajaeao ieja iofiaigsea (6 1aa anaia). O V afaio
aiieeodaa ioliaia njaja ja 181 0.3 mag. Nodar»a asaainoe iadieodaa no (179 0:1) mag
6V é (178 0:1) mag 6 R &fiaié. Ca asaia iiiilacda»a iefil adoaéoiaace iadieosas,

glja j& iaddadia 6 eaoasiad \eron-Cetty & \eron (2010). Afja fid ieja iifal idfiaieea

oféll adaiaia. Adoaéoiaaia ja RWB idiiaia.

Nasedoaé. 1aaj14j4éao ja 43086014l 6 daaei-aliaio ia enoij ilceéseje éal e 6 fioe+éfi

A1i&i6, a6a&oe Kimball et al. (2011). Noaoefioe+ee 0aRoTae &ija fill ideiaidee Ao Neacase
4a j& 14jaéao foaaeeai oiéll 1adetaa 2013 2019. Alaeid. Eacaéigéd 1aaieosas élja ja
daoa 6 \eron-Cetty & \eron (2010) iéfiii aaodéoiaace. Adoadéoiaaee it RWB idiiaio,

&lja ja éadaéoadenoe+ia ca FSRQ éaacada.

3.1.22 1242+574

Ecald j& idae i00 éaoaeis
1991). O 12. écaa»0 éaoaé
(\eron-Cetty & \eron, 2006). Nidéodinéiinée ooadie imaé ja  z = 0:99822855Richards
et al.,, 2015). Nalog( peak=Hz) =14.9 14j48a0 j& ISP aéacad (Yang et al., 2022); fiee+ii
j& 0 daaiaeia Ackermann et al. (2011); Mao & Urry (2017). Ecaid fid iagace 6 idaf
& 00af£al Fermi-LAT éaoaéiad ecaida aacaéoiaaied ia 6oaéaadivejaia aafei ia 10 GeVv
(Ackermann et al., 2013; Acero et al., 2015). igja idi anaio

AnNA~MYXANAAANZ O AN

6140 daaeéi-ecaida (Gregory & Condon,
0 jacdada, éeaneodeéiaai ja éai BL Lac

e
182

e

ofliaigea 6 B &fidio, a 6 R aiiaié ja
fieaal idiiaigea 6 1aiind ia dagaoeaio dacéeéd iadieodaa aaa aiidoa (Abrahamyan et al.,
2019).

Aiageca iagéd dagoeoaona. O 74a afiaia idfidia fjaja ja 161 0.8 1adieodaa. 140a-
aeee fif 1aoefa iofiaia fjaja 1a 161 900 aaia, fa 1Mesdaiieeodaii ia 0.3 mag, 6 V eR
anaie. Nee+ie iaoelae e aiiéeosaa iofiaia fjaja Ao aiaejaie dacée~eoeéi iaolaaia
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3.1. DNAIA NJAJA E AJA TIIAAEIA

i&0eia 140ac¢ai GLSP i&0iali 6V &aMdio éciifié 800 Aaja. [a neese 3.19 fd ideéa-
caia édead fjaja oV e R aiiaio, na 1adeiae+ill 66iéoejii onéeacedara. ladaiaode
iadetae+ia 66ieveja no 1adacaie ia nitas 18oiad DCDFT. [adea éeidadia ooieveja e
lediitita éiladeoejaio éidacaceja aija adaia e aija iadieooaa fo iadaoeaia, aée na aaasi-
AA0ITEN AaEN 0.8. [ Tiaedil aa 0adaeil 4a ifioijé cadehiino aija adaia e

Afja 1adieodaa

Nasedoaé. 1i061é1géa nod0eooda Tajdéoa 6 daael-anaié igja enieoedaia. O d6aiao
Makarov et al. (2019) ja écaaijai éal jaaai 1a iajéaaceoaoiejed 14jaéaoa ca ifaaceaa»a aaa
jaaanea élioaeiaoia nenoaia. 1ajdéac ja 6 R &iidio fneaai ionaigea (A brahamyan et al.,
2019). OdvadaeEe AT 42 jA 144620 T5T1AISeA 6 TAa ATiaia. BNAia Ajaja j& 18 0.8 mag.
|aaeta i8tiaia fjaja ja 161 900 aaia (161 aaa i6oa ja ia»e ia iiniaoda+éid 1adeiaa).

[efiit adoaotaase idNiaio lja (RWB eée BWB) &ija ja 6a5ac0adefoe+ia ca 48acada

0eéias BL Lac (\eron-Cetty & \eron, 2010; Abdo et al., 2010b) Na Iog( peak=HZ) =15.0,
T’jéé c‘) jA HSP aéacad (Yang et al., 2022). Odaaie ifiaé 2.145 ja 4a0 6 8aa6 Fan et al. (2016).

AN O N ~NAZAA A

iadaiaode ieaca no idiva»aie éiaencase NNE/ONANA i148€, Chen (2018).
ja 167idiséa 6 B afiaio, a 6 R afiaio ja fieaai idiiaigea 6 1aiiio ia daéa-
i

ai6 daceeéod iadieodaa aaa aiida (Abrahamyan et al., 2019) Aligeooaa iaNaia fjaja

N -

ja iajaaga 6 alié Pan-STARRS g 0.9 mag, a iajia»a 6 afaié Pan-STARRS i 0.25 mag
(Berghea et al., 2021). O \eron-Cetty & \Ero n (2010) ja aaoav 16.93 mag Oildaceaarai
écidiaaia 161dia njaja déacada ia dacee+e daéaaioejaia, 60ad¢ail ja aa iinoije
giddeadeja 6 ecidiaaiel idhiaiaia fjaja adoaéoiaaied 6 Bagéé ‘éi anaieia. Ada-

a |

fa»a»a isiidid fijaja fio adoaeoiaai

’

aei 103.56 &aaia é

aa fjajaall-Sky Automated
i6e Fermi-LAT oaeéanéiia
| &fiaié (de Jaeger et al., 2023).

(D'OXCD’

Survey for Supernovae ASAS-SN '|6ac‘)6aée
6 anaido  -coaéa, adoaéoiaai ja faif 48an

6 Tiasiel
éai jaaai 1a i‘JééaééOé(‘)i
aM akarov et aI 2019) I

fjaja no
AiT 60adcaeé

[EGEERGNEERIETEY
ca BL Lac aéacada.

B é
éo aéT é gééAé (Li odakls et aI 2018). e
a2 é N

3.1.24 1345+735

o NN N NN

dacoBoaneia idaodadd iaaa 100 m 0aéaneélii 1aén

100 1834f0aa8ai 6
ej6  Max Planck Institute for Radio Astronomy- MPIfR

e
e000a ca daaei-anooiinie;
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6 0 [&ia+éi) (Kuehr et al., 1981). [d&0da5a id4a ia 4.9 GHz ja

’
>
’
N

[T AnA

0eéfaai ja éai Syl
s, 2021). Akylas &
ifiaél 1a 0.290,
aiia Gehrels
goal iafa 6dia
d61a, éija ja ecdaesedia 6 M , 8.809972921 e &éldadeodal Eaeiaoiitaia iaiifia -1.190667027.

BN

\eron-Cetty & \eron (2010) fi6 6 éaoagiad iadaee 6i01adadnésé O 17.4 é aifiie6oié B -23.4

Y
o s
A IAA £ NO A~ O . 70 ~ Ans

fa 1Aifad 105 ianace idaodada idda fia Burst Alert Telescopeéijé ja 11fioaas
Swift Gamma-Ray Burst observatoryGupta et al. (2020) 6 1adaaeée é1aad

~

a A
(\eron-Cetty & \eron, 2010; Gupta et al., 2020; Akylas & Georgantopoulo
Georgantopoulos (2021) 6 éé faace 14jaéao éai Syl fa odaaiel

Q)/
N
(04
(@)
D

A

Aiageéca iaged dacoeoana. lajaéao ja ishiaiel njaj o 1aa anaia ca 1éf iea iaaie-
004a. Adoaéoiaai ja odaia iidanoa fjaja e ilaace fo onéeacaie na eeiddaiil 66ieoejil.
1a0acai j& 1a0eia idNiaia fjaja 1a 181 1200 aaia fia ilesaiieeocal 1a 16 0.15 mag.
Neeed eaead fijaja na naijei ooieéoejaia onéeaceaara no ideéacaid ia neeoe 3.21.
Adoaéoiaai ja dano &1e1d eiadéna na adaiaili & na Mdanoll fjaja 1ajaéoa. Idiaia
RWB ja idefiooia 6 cadéiiifioe afja iadiedcdaa
Nasedoaé. 1106ieigéa nod0eooda 1ajaéoa 6 daael-aNdio ieja efieoedaia. O eeodda-
000¢ iefil jagee aiageco idiiaia fijaja o fiog+éll aNiaio. Noaoenoe+éei oanoiagia
fiil 60AdaeEe aa j& 14j48ao i5Tiaisea 6 14a aliaia, 01él wano ai4eia ifiacda»a. Njaj
ja 6 Taa aiidia 1éanoal ca 161 0.5 mag. C4aia ofda fio aiaejaie Maace onéeaceaaie fa
éefdadili e iaceiae~+in 66ieoejii. Alagjaie 1aoeia igliaia fjaja ja ideaeeéeeil jaa-
iaé jaailj ifefaeie iiniacda+éia 1aoeiaa. O cadediinoe aija iadieodaa ja adoaéoiaaia
RWB idiidia, éija ja éadacoddenoe+ia ca aeacada (14j4éao ja eeaneoeéiaai éal Najoas-
0laa daeaéneja oeia 1)
3.1.25 1429+249
Ecaid ja 1080eaai oléll 40634 MIT-Green Bank 18800334 idaa 6 daael-aliaio ia 5
GHz (Langston et al., 1990). Na gédiéei Aagiasiaei & adoaei aicaigaiei eeigjaia 6

fiae0d06, ésaneoeéiaai j& éal Najoaoo aacaéneja oeia 1 6 daaiaeia \eron-Cetty & \eron
(2006); de Witt et al. (2023). Oaéita, écanedesiaai ja éai Syl 6 8aao Sexton et al. (2022). O

ja a ia éal aaijia é BL Lac
inéfinée odaaie iMaé

z = 0:40659(Lehner et al., 2018). O 3aad Rakshit et al. (2020) daoce f6: &laadeoai iana
00i& d0TA ecdasedia 6 M 8:658600 0:027332¢ &é1aadeo0ai A4eiaoiitala i4iifia -0.853556.
Aififeooia 1adieooaa aliaia i ja -24.134, aé4d0e Condon et al. (2013). O LCAQ-1 a0aéias
4aoa oV = 16.09 éR =17.43 mag, a 6 LCAQ-2V = 17.68 € R = 17.44 mag (Souchay et al.,
2009, 2012). 1agieodaa V ja ia»a iaal 6 R &liaié 6 LCAQ-1 éaocaéias, aié fo idaiioacd
gaocaeigéad asaaiinoe aai fin i aiéoodaa.

Aiaséca iaged dacoedana Rijaj AA i87T14ieT ca 0.5 & 0.3 1aaied64a 018l pafio alasia
6V &R ahdieia, 5aall. Ecoa+6ia0a foaoeRoe-ea adaaiiioe ca Adaia e5e0ad8joi & F-
-D&AO 6 48EC6 EBEOE+IA AdAAITTHOS. Tieedil A2 OABASIT A 1aa] T4jA820 &jA TBTIAISEA.
A4&Ta 6380458j01 TTEACGjA aa fi6 6 Ajaj6 T4jacoa I3eRGOIA ieR0AIA0REA Aa08ja08jA 6 Taiif6
ia 6il6eai6 cadcad A 6V Afiai6 & 6 1aiif6 ia 148 cAAcad 6 R &Niaio. F-0Af0 éacsja
44 jA Tajaea0 ioNiaISea fall 6 v aNdis. Afja fig i8ja cia=ajil ia»asa oféll adaiaia.

2 TAiTa6 caaehilfoe alja 1aaieosaa iieedil 5aEE A4 j& i5eficoal BWB 08aia



3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Nasedoae. O ee0ddandde iefiil idliagée 4a ja enieoeaaia i106161aéa N0dOE06dA 14ja-

é0a 0 daaei-aidio. 1ajdéao na iaéaceé 6 ICRF3 éaocaéias, aée ieja nasnoai 1aco iajéaa-

ée0aoieja 14jaéoa ca iiaaceaa»a fenoaialCRF é Gaia CRF (Makarov i€
o : <o AT i}

jaja 6 VvV é R &aiaio 1a isdanoa-
6 iiéacace aa 14jaéao ieja 181iaigea.

N~ NN

(6 adéeeiacejiél 1indas eciaco
4006401180011 ia 365 MHz Afodii-

i9ej& Oieaddceododa 6 Oaénandniversity of Texas Radio Astronomy Observatory
TRAO (Douglas et al., 1996). O 8204746 ecaida 440 jA & 11448 AOB68060A 14ja80a, &ije
3 s elaode=ii 6 1aiifioé ia jacadi. Richards et al. (2015)
I 5 ja ioadcaia é 1a nodaia Chen et al.
seieja il O énoii daao

i a Alaéoda 1.1692.
1a0aonéi iadieooaii 0O 17.95 mag e aifiédo-
| éafne BAL éaacada (Krawczyk
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B -26.3 mag 0 \kron-Cetty & \eron (2010). |

et al., 2015). O Rakshit et al. (2020) é14ade0ai 4edej3
ja -0

j& 9:491460 0:02046] a Aaeiaoiiiaia 1ainia ja
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AGOISe Baaiaa Arp (2001) & Arp et al. (2001) 03344 44 jA 15466t 14jae0a itadcall fa
Taseaexll a80RAI aasadnejii Arp 220 11 (z=0:018), o). 4 j& (4jaA5IAA0IE]A Ecad+4T &g
»8, 6481 j4 14j46A0 ia 6aa8AIINOe 14 43.1 86+ie 372 Bfja & eia a3Le 63aaie

a

1462515)4 1634M0AA8AI
8af 6aacad. Ecaid ja
a6 iiniaodar»a 6 ei6dacdaaiil aiaio 6

he WISEInfrared Sky (D'Abrusco et al., 2019).
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o
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AN ANANAAAN 7

Eeaneoesiaai ja éai Syl 6 83406 Sexton et al. (2022). Eiaaseoai iand 6did 861, eécdasedia
6 M (8:399292 0:047624)¢ élaadecal Aaeiaoiitaia faiifia (-0.932017), 4aoe Ao 6 3aao

1iciaoa ja éal IC 4553 &acaéneja éja na fanolje ec 434 neiagioe+ea dacaéneja e naadeee aaa jacada.
12\nide-Field Infrared Survey Explorer - WISE
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Rakshit et al. (2020). O 8aa6 Plavin et al. (2022) ja 4201 dafnolja»a eciaco jacada & iéaca
fa 2 GHz 19.2 (mas), dié ja ia 8 GHz dafodija»a aéécéd 1 (mas).

Aiageéca iaged dacoeoada. O 1aa aldia, 14j48ao ja iofiaisea. Njaj na ianaiel ca

el 0.9 iadieodaa. ladieocaa V = 17:7 mag &ada 6 \eron-Cetty & \eron (2001) ja iaj-
ia»a adoadéoiaaia é nee+ia ja iéieiaéilj, &ljo il adoaéoiaaee, 6 R aiiaié. Isnaia

6 fijajo fia ifao Tiefiace 66iéoejl éijij 1adiaada diaee»e iadelda, ace 0aéasd 0606ieoejd
filacdail ¢a 1faoLe aeeaneida bDageé+eodel iadlaaia nil aiaéee addda+eja 06ieveja
orecacedara. Oovieseja na iddeial 1a 1éi fa (I6edéeaeil enoe éal e 1adeia

oladia WWZ, PER (c

ataejai ja 1doeia 1a 161 8214 aaia 6V aniaio (2o ja 4 160a aa£a 1a 1adéiaa 1adacaiia
caR afia). Taij 66ieoeje 1aaiaada ieaiieeosaa 1a 2.4 mag. 180141 GLSP 1a8a¢aT

j& iA6eTa 74 161 4500 daia R, éija ja 11 2 i00a aa£e 1a iddeiaa ca afidi V. lieoaiige-
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ai ieac. banoija»a jacadi ieac ecda+oiaoa fid ¢a
daao Plavin et al. (2022). iajad£a danoija»a
i caaijai éal jaaai 1a iajeéaaeeoaoiejed
Makarov et al., 2019). Ooadaeée fil 4a ja 14
oaa. |
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Ecaid ja idae i00 4a0&é07aai 0iéli NRAO 16400234 daael-fieaaed ecaida ia 5 GHz,
8lj& j& caii+a0T 1967. &aeia & idA44M0AA8AN 6 Davis (1971). Wills & Wills (1979) fi6
SEELE gaacad, a éarieja ja éeaneoeéiaai éai FSRQ 1a fiodaid Massaro
et al. (2015) 6 5. écaa»0 Roma-BZCAT éaotacida aéacada. [8ae niaéodinéiinée odaaie
iMiaé z = 1.65 16aafnoaasai ja 6 Wills & Wills (1979) éariiéja ja 1i0adc¢ai 6 Richards et al.
(2015) 1.653598 & Chen et al. (2018) 1.6535. O 3aadé Kimball et al. (2011) iid6i&igée
0el ja addeiénai éal jacadi, jad ja adodéoiaaia daaei-aiéneja nail ia ficéoeje éaacada
6 Tioe+éll anaié. Eifdadeoail iafa 0did 86ia ecdasedia 6 M 10024996 0:046142¢&
"""" fi6 6 8aad Rakshit et al. (2020). Eidadeoai
8104a1iRéla cda+a»a, éija ja écdasedia 6 Hz, ja 13.92 (Mao &

o
D
o
Qo

00aéaaiceja 1aé
Urry, 2017).



fjoédeadaia Hewitt & Burbidge (1987) ieodda R =16.94 (ca aiid6 1996.523) aaoa 6 daad
Helfand et al. (2001) &éeco ja fidaa» é aéiééc’)aé &ijo il aébéé(ﬁaéeé.

Ec caaeniinoe alja A014 iieedil caé86+e0e 4a fia afja ieja 1a»asa oiéll addidia
Adoaéoiaaia ja iaea idhiaia aija o6 1aiiné ia iadieodao R (BWB 084ia).

¢
CRF (Makarov et al., 2019). Ooadaeée fil aa jé Téaj Tajaéa
aai 1a iajficadéciejed 14jdéaca 6 V eR aﬁé’u’(’) & dacoeoana fiil ivaeeél alae
(Jovanovt et al., 2018; Jovanovt, 2019; Jovanovt et al., 2023b). Oiéii gaio dlaeia i

oda»a ienif aé(‘)ééc‘JTAaeé €0040 é ”j‘ j |6aéﬁc‘)éé§él'a o HeW|tt & Burbldge (1987)
A

<
,
) Qn

BN N ~

Nodar»a adaaiifio R iadieosaa éijo
et al. (2001). O i5iiaie 4fjd adoaeoiaase

A NN

3.1.29 1603+699

Tajaéao ja aef jaaai 14 daaei-ecaida iniacdaied eidasdoastiaodi ia 365 MHz
UTRAO Tl'ﬁéééac‘)ic’iéjé (Douglas et al., 1996). Eéa e faai ja éai FSRQ 6 D'Abru
et al. (2014, 2019). O \eron-Cetty & \eron (2010) A6 daoe:R = 17.12 mag, aifiédoi
-26.3 iadieodaa e z= = 1:185 Oaéica, iacace fa 6 ea0aeiadCRATES, i6400a3a ida

NAX A~ A

|aJe|||ea(‘)’éf éeno FSRQ (Healey et aI 2007) Oiéli ébééa»a »aaiaa ||60|e|-

O/

o _ ~ pY S A AN

(‘)éévla 0 1aiino |ajaga6| ia 2 GHz, aié Ja ia 8 GHz aea§ééa
it fia jaaia nodaia jacdda. O Douglas et al. (1996) ja Tiefai éal ¥20a+é

Nasedoaé. Caiaaj Téj“‘ C "6ATé‘c‘)
(Douglas et al., 1996). Kan a
jégééﬁéég jé 15.5 mas
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(0.3 mag) Ia6e|a iBNAia Ajaja ja Ree+ai inlacda+él 1adetas. Aaala ééé()éaéjc’)‘l ja
iiéacal aa 6 daceadaeeia (€lje 16aan0aa8aj6 dacéedod Taaoaéa ia asaaiifioe 06ieseja
onéeaceaar»a) iend 10éei»aia nenodiaonéd addeéa. Caia ofaa ja 1odaail aa fanocaaeil na
iiilaoda»eia 1aia 14jaéoa. O cadéniiiioe 4ija iadieodaa adoaéoiaaee it BWB odaia
3.1.30 1607+604

iaéii NRAO 53800334 idaaa ia 4.85 GHz, €¢aid o éc‘)éeiéégAéa ée Gregory & Condon
(1991) & Becker et al. (1991). O Becker et al. (1991) icia+ai j& éai ecald fia idigedaii
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-aiengjii. Odaaie maé  z=0.178 é ééana
iejii 6 Laurent-Muehleisen et al. (1998). A6oide D'Abrusco et al. (2014) 6 ééc
0 éai BL Lac. baaerl é Tioe+éa 3
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daaei-aiiaio. O 5246 Makarov et al. (2019) i¢j& AAdMoAI 1A¢6 12jeaaEe080ieja 14j3804 ca
ifadceaard 4aa aaanea eNdaciacia fiefiodia. IBNAIA AjRja 6 B AN&I6 6 i84M0AASATS
6 3346 Abrahamyan et al. (2019). O0AdAcEe il 44 j& 144620 IBNAISEA 6 14a AfiaTa.
i3lidia fjaja j& aééa 14 167 0.5 1adieosaa oiéh gano alaeia iMaodara. O 14a andia
ia5e14 iBNAIA Ajaja j& 161 1500 4aia, o0l j4 1a»4 T4 ilfiacda+6ia iasetaa. ideidoese

: i 80A5eM0e+a ca BL Lac 14j4608 (+&jij eeane

3.1.31 1612+378
O 5. ecaar6 Roma-BZCAT 8a0agiaa 48acada, &cald j4 seafeoesiaal eal FSRQ. Odadie

iliaé z = 1.531239 1454¢Aai AideosiRETie)li ja 430 6 Richards et al. (2015). Aifiesoia i
b64a -28.332 mag 4148jaia j& 6 5346 Ra ee & Hall (2011). Daaei-iidoieiagja ja esa-
faaia eal jacast 6 Kimball et al. (2011). O 8246 Plavin et al. (2022) ja 4301 3af
i &

0
ielaéia 1aaieodaa, ec oida caé8o+06jail aa ja na Taei 1adeiae+iel 6oiéoejaia idhiaia
fijaja 41401 fiehaia. [a neese 3.26 fo ideéacaia 6eaa njaja fia 66iésejl 6feeaceadra
Aligeooaa 1811aia aija ja 161 0.2 mag. Eié1d eiadeén ja oiéli idad ode alaeia eial
00aia dafoa, a éanieja fiaaara. O feo+ajo aljaiadieodaa cadediifioe ileedil d&Fe aa



fio idenooid idliaia BWB, goi ja jaaia 1a éadacéoddenoeéa BL Lac Tajaéaoca. 11odaail ja
fafoaaeoe fa Tifiacdar»eia é efiecace 1adeiae+i6 idiiaié aija oiéll asaiaia.

Nasedoaé. T'jéé‘c‘) éia a30aéoiaail daael- géa—a»a ia Tioé+¢éij ficeéoeje 6 daad Kimball

et al. (2011). Eaniéja, 6 daao Plavin et al. (2022) Ja aaoi danoija»a jacadiieac ia 8 GHz
11:2 mas. Id&ia Makarov et al. (2019) 14jaéao ja jaaai 1a iajéaaeeoaoiejed 1ajaéaca ca
ifadcéaa»a ICRF é Gaia CRF fenoadia. (81idid 6 fjajo 6 aiiaieia B & R ¢ Tiefaia
(Abrahamyan et al., 2019). & Ail 60ad4eEe Aa ja T4jacao i5Tiaigea ¢ 1aa afiaia ( V éR).
|atidia fjaja ja &t 0.4 mag. éé 4 1671aid fjaja ja 16edééeeai iNiacda=+éll 1adeiao

(;ae§o eée nnaalééelaé fa 60iéoeja (fa iadeialn 1a 161 2500 aaia e edaiieeodall

by ANI Ans Ars

3.1.32 1618+530

Téjééa(‘) ﬁ a iaéace 6 87GB éaoaéiao (Gregory & Condon, 1991) [a Mfitao Aiaéosineéli-
fnéeod iéa GNIRS DQS f4ja é (‘) i& 1deiaaa daael-neaael AAJ (Matthe s et al.
Eeaneoeéaiaai ja éal FSRQ 6 5. écaa»0 Roma-BZCAT éadaéisa far iaa 3
mag (Massaro et al., 2015). Odaaie iliaé en
fiiaéoda ja 2.2200, a 1adacai ia iifad aini
(2020). Eiaadeoai oéaeaaloeja iaéneidia
14.09 (Mao & Urry, 2017). O Rakshit et al. (2020) 8a0¢ ﬁé aéé(‘)a‘l ééééjae'l'a iand

ia

~NIAA £ ON

, élje ja 1adacai ia iifas a 0 eei
o] oelleo éeieja Ja 2 0030, aeaaoe Chen
Ael

J0ia (écoameaia O M ) 9:920128 0:030983¢ Aaeizaoiitala fail ~é1 -0.283210. O 0aaadee ca
gaacada aaoa nod iadieodaa:v = 16.72 mag e aiiiiédoia B = -28.4 mag (\eron-Cetty &
\eron, 2010).

Aiageéca iaged dacoeoana. lajaeao igjaionaiseasd Vv aldio, 6 R an&io ja ionai-
84 fail it Aadian eaeoasejoio. Eacasioéa a0aaiino iadieotad ja aeeneéa iaéneiaeii]
aééaﬁﬁOé ”ja ja adoaéoiaaia 6 R aniaio. O V &liaié fijaj 1ajaéoa igja aifioeaal adaaiino
Eija jé’l """ (\.éron C ty ja aéoiaaic alja oié 2
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jaéaoca. 1sae 160 na ijaael 6 -éoaao
X -¢daéa (Forman et al., 1978). Iifi
@éjaai éai BL Lac, a idi6aia 064aaiia iliaéa ja aaoa
0 daaiaeia Griths et al. (1989) = 0.018, e Brissenden et al. (1990 > 0.1. Griths
et al. (1989) 6 aaée e iadiedcdadVv = 16:6 mag ia 1Aitad iiAiadcda»a eg 1979. &iaeid. O
Ahnen et al. (2016) iadacai j° 0oadie Maé 0:34 0:15 14j&éao ja jdaai 1a ecaiva éije

A~ N7

6 adodéoiaaie RAMAGIC 1® oaeanétieia 6 TeV (Cortina, 2013). MAGIC fiiiiacda»a fid

13MAGIC jé fiedafaieda 14 Major Atmospheric Gamma Imaging Cherenkov TelescopesEa Tagia, Ea-
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cait+ai idiadai idaLd»a idliaia fijaja 1aia aéacada ia Tuorla ||na6aa0|6eje) ajaéao ja
€€ aai éai H SP 0 daaiaeia Nieppola et al. (2006), Ackermann et al. (2011) Chang
et al. (2019) e Yang et al. (2022). Chang et al. (2019) fi6 6é86+eee 1aaj 14jaéao 6 0daLe
ga0aéia deacada na aéﬁc‘)éaim e jaéll feidaiodiinéel aiéfejil fa log( peak=HZz) = 15.7.

fi &lja Ja aaoa 6 Yang et aI (2022) log( peak=H. z) = 16.2. ia VLBA
aia
a) Cl e C2 (Piner & Edwards, 2014).
a a iajaeall 0aiiadaosail (1a aiaeece-
6 109 K. [a 6 e6+ied f&ésiae 1a jacada ja
nai ]ﬁ ai ca TeV aéa

Ei’

(@2

Qo ¢

~

: Qx
Q-

Q
('D/
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32 9”

~ ~

ai é fjaj ad0aéoiaa
Edwards (2018). Ii
’ .

1461 0.0

aiaeéjaii aa j

Chen (2018)

ja»ai (NN E/Eé‘ji-l’éﬂéié ifade).
| | A

i
Taris et al. (2016)
Tééﬁ °£e Efia Neasaea
0 14 432 aaia. O Taris

I Gaia G &fiaio,

aia iej

éﬁ(‘)éaaeéaaéé Ao aoa|6|—|o |a6e|ae—|Aﬁ(‘) o] V e R aﬁaiéi
i&07a (Roberts et al., 1987). 1a8éia ja 1o éééaai faif 6 R &l
et al. (2018) ja aaoaé(‘)iaal iadeia 1a 35 aaia 61iaia o fijajo
ca 14014 iiadda»a 2013 2016. diaeia. O joio I 00& Naoa idafara
' ija, Tajaéao je ||eag:a A6LS io1aigeal é ffaseai RWB
a fiaéoda, a ieja |Téa<;a iofiaigeaino 6 V &aiiaio (Kalita et al., 2021).
Lindfors et aI (2016) ale} béééé 0 él afiaia €
ial

D
|
e
;U
o -
o

ae

al’é‘l '|6T|a aia fjaja aaoae(‘)
ciato adoaéoiaaied iaiiaia ja
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Alaee(;a faged oa
il Ajaja 1a 167 2 1aai
28. adaonoa 2016. ”T a(

fedaaLe iaéneioi 1a 14.458 mag aiaiaél

o6éoaoa. ia Aa iajadLn ion-
1aJ
aaie fieiol Ajaja (14.371 mag) aaia
ai Miiacda»eia o V éﬁél’é),
3 420 eov

14Very High Energy - VHE, fia 4iadaejii 43£11 14 100



aliaio, 14.888 mag. O iife&a»e6 300 daia Ajaj fa fiia»el ca 1.6 mag & aifoeaal ieieiae-
i¢6 16.8 & 16.3 mag 6V & R &iidi6, 84aii. O ifaaceia OJi 0eanéiia aiacecedace il
88a0é181+ia 1adeiaa 167iaia njaja e 1adaaee é it 1Ad6e1a 1a 1é1 aaa ianaoa, fa aiieeood-
an 0.3 mag. 1aé adadeoe (édeaa fnjaja fa ooievejii onesaceaar»a, ca 1aa alaia) no
|6ééz‘i(;| I" ﬁ"e é 3 27 AééiéT—la ionaia ﬁ' ‘I"'e(‘ag:é(’i‘l'o fa 0aeiéoiiii 1acadejaes

e |
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BWB idfiaid aija (6 ofl 1adéiad aacaéoiaaie é
é 2). la neeose 3. 5 & 0adaee 3.7 o idééacaié cadeniino afja ada
'éé‘ia 2013 2016. € 2016 2019. aiaeia.

s

jaiadieodaa 1ajaéoa 1722+119 6 iadeiad 2013 2016. (€aal) e 2016 2019.

ja ladieodaa 1ajaéoa 1722+119 6 iadeiad 2013 2016. & 2016 2019.

laceia ladea |danaé fa vy A r 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

Nasedoaé. 1i0616igéa fnod6e06da 1414 14jae0a 44048014aia ia 8.4 GHz j& hafioaasaia

4 jacada e &4 éNini&iod daaei-ieaca (Piner & Edwards, 2014). Aagaénejo aliafeis

fio 4808é0iaaee 6 (Wu et al., 2009). 14j46a0 ja jéaal A fajeaaééoaoiejed ca ilaaceaa»a
daa aaf imaiooa iddanéa éidaeiacia fnenodia idaia Makarov et al. (2019) Tajaéao ja
ioNiaigea 6 dacee+eoei aliaieia. IoN&iI& Ajaja Ao Adéeed & écidiaaia. 1aa caia-

aea»a o 14jaagaia 6 daaiaeia: 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). T4 faes 1ajaéaoa éija
filf Tifiaodaee, 1ai j& 14j8620 N4 1AjAAET iSNAI faja & iajfiajiee. 1asdaeee fii

80afe & a0see 180814 1811aia Njaja. Edafe 14dela ja eciifiel 181 44a 1&nada, a aosee ja
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céia 14jaas8aiei 6 Gregory & Condon (1991); Becker et al.
é FSRQ 0 \kron-Cetty & \eron (2010) e Massaro et al. (2014).
éeaneodeéiaai éai jacaatl 6 Kimball et al. (2011). Rakshit et al. (2020)
i Aédejaéia 1afa odia ddia (écdaseaia 6 M ) 8:845131 0:038714
-0. 564757 \eron-Cetty & \eron (2010) A6, 6 éaodcaéiad eaagaéa
II: = -24.6 1a4ie004a0 & 6daaie iMaé 0.730. Eaocasigéa

3 1 1aaee ( 18 mag).

A AN

9 n
a

g0aoa. Taj4eao ja iofiaisea o 1aa afaia (;laéeee AT 101-

mag. |1adeia idNaia fjaja 1adacai 1doia ‘| DCDFT WWZ ja

RIODO04 1éf 2600 aaia e iaoiaii GSLP 7 3600 aaia o V anaio.

&1 2500 aaia &aiaej
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iaéia 6 ada daaa Gregory & Condon (1991) é Becker et al.
(1991) O Laurent-Muehleisen et al. (1998) &caid ja écaneoeéiaai éai BL Lac. Odaaie
ifiaé ja 1adacai oi1ofiaode;i z = 0:41574 fi0dai& Richards et al. (2009). Ecaid j& ISP
idaia Nieppola et al. (2006); Ackermann et al. (2011); Yang et al. (2022), a HSP idaia Mao

& Urry (2017). le qit onaijeee  log( peak=HZz) = 14 aa(‘)i 0 Yang et al. (2022) e ééane-
0eéojaii ecaio éal ISP. 1al fid daceeédja 1a eésaneoeéaseja 6 Jovanovt et al. (2023b). O
asaia Tajadgeaara daaa ienii eiage ainoodiia aééaﬁﬁ(‘)é éija no 14jadsaia 6 Yang et al.
(2022). O Chen (2018) 10 idlvé»aie dece+ée iadaiaode isaca éidegLa»ai NNE/ONf-
ilala itadea. Aagaeénegjo aiiageia no foédeée Nilsson et al. (2003) é éaao ja 1deéacaia
iadieodaa jacdda 6 R é‘iéié ( 17:06 003) mag & aaeaéﬁéjé aliafeia (1933 0:06) mag
fia & ¥ acacaia fa
fifaé aifieooia 1adieodad aae aéﬁéja aTiéE‘ a18.67 mag 6 R afiaio, aiaejai éidaseoai
iana ja 8.55 (Wu et al., 2009).

Aiaeeca iaged dacoesaoa. 1ai j& jaaai 1a 1ajdéaca na iajaden isnain fjaja, fa

&1 1.6 mag. O 1iféaa»ed 250 aaia 14jaéao ja iioal fjajieje ca 1.2 iadieosas. iaave io
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aiiééodan 1a 1.2 mag) o Vv
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Nas&oas. O 6aad Makarov et al. (2019) &ja fadfioal 14¢6 ajeaaseod
A3 4 Af

éa éiidaeiaoia nenodia. O 5a4ei-aNaio ja 4404800
N 8

Y PO Y-S UID

3.1.36 1753+338
14ja8a0 fa iagace 6 éacagias nanoaasgaii ia nifac iiniacda»a MG Il 8405234 idaa
(Langston et al., 1990) & 6 éaoaeiadCRATES, 16a08aaa idda fa iajéliiedoiejii eenot

N

oloiadacnéll 0 17.9, aififesoili B -22.41aaieodali @ z = 0:242 O Gaia DR3 fijaj 14j4é0a
ja Aafé 1a 20 mag. Plavin et al. (2022) fi6 idi0dieée dafioilja»a eciato jacada e iéaca 41.2
mas (ia 8 GHz). 1af06ia»a 6 daaei fioe+&li iieiaeajo it 5aéoandaiceje ( cos ) eciifie
20.8 mas, a 6 44ééeiaseje -41.3 mas (Andrei et al., 2009). 14j4éa0 ja YL0a+éanod idaia (Healey
et al., 2007).

N oAz

ley et al., 2007).
éac ia 41.2 mas

e+611 1Mélaeajo 1M
Andrei et al. (2009).
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3.1. DNAIA NJAJA E AJA TIIAAEIA

6¢cidéa (Hook et al., 1996). Odaai é iaé ia Tiifad ainioiceita niaéoda ja 2.625 (Hook

et al., 1996). 1afnooia»a 6 daael ii 0 0 ( cos ) ja 9.9 mas,
a adéeeiaceje 43.5 mas (Andrei et aI 2009). >adiaa 5, a aififédoia B
-28.7 (\eron-Cetty & \eron, 2010). O Gaia DR3 ja icia+ai &2 ]|

T4jaéaoc iagda ocidéa (fivaiaadaia aa é :
a8igéij (eron-Cetty & \eron, 2010). AA0AGOTAATA j& 8aBABOADE

AN

6 daael IIOe' el 'TéTaeéljc') 'I“ 65@(‘)&-

N

4jdéao ja 6 éaoaeiceia G regory & Condon (1991); Becker et al. (1991). Najoadoiaa
j& adeaeneja iaadoeienaiia oeia 6 \eron-Cetty & \eron (2010) fia R 1aaieodail 17.09,
aifite6oili B -26.4 & ooadiel maeén 1.2. Oi+ail Ja iiofja»a gediéed aienelied
éeigja é 1adacadia ja aiiiedoia R iadieodaa -28.24 6 Caccianiga et al. (2002).
Aiageéca iaged dacoeoaca T4jaéao j& ionaiet fjaj ca 0.3 mag, aee ja idnaisea
fiail it F 0anoo. O caaediifioe aija iadieodaa j& ivendoai RWB 0daia.

0aé. Ca 1aaj 14jaéao ienit idliagee 6 eeoddaosde fiefiaid 11001eigéd N0d6E-
0686 6 daael-aiiaio, eal ie aiageco idNaia fjaja 6 Tioe+én alaio. AiasecedajoLe
fagd 11aa0éa, 14j4éao ja 11acLa isliaigea, ¢ 1aa aiaia. Adoaéoiaaee il nait RWB
00aia 6 aija iadieodaa caaediifioe

3.1.39 1811+317

[acace na 6 B2 éaoasias 14jaasaiii 6 Colla et al. (1970), &
f4jaéaoa (Padovani & Giommi, 1995; \eron-Cetty & \eron, 2010).

o6aéééibeja |aeﬁé‘|é‘|a A

AAAAA AN NN

lid61eigée oei ja enieoe
éz
aejo

al € 0 éadaéiceia BL Lac
14j4éao ja HSP. E1aaseoai
€i081081iMéla cda+a»a (eg6aaea|ao Hz)ja 15.2 (Yang et al., 2022).
aai 6 Nilsson et al. (2003) 6 R &fiaié. 115aa iadieooad jacada
= 0.117, 4a0a fi6: iadiéosaa dacaéneja aiiafeia (17.92 0.05)
A A

0
é

Ar~ A~

A

O (3:6  0:1)P¢ aeeioe+il &j& 0.19 (Nilsson et al., 2003).
iéaca no nenaie NNE/Oii ﬁTI'Téé‘ ifadet, aeéaadoe Chen (2018)
ai

|
Oaéita, 6i+~aaa na 1180ieigéa Nodoéodda nali fa jaaia nodaia 6 1aiind ia vaioad 1ajaéoa
ja fAiéioeia ia 2 GHz & 8 GHz (Bourda et al., 2011). O \kron-Cetty & \eron (2010) 4404 fi
R = 17.4 mag & aifilé6oia B 1adied64a -21.2 mag . O Massaro et al. (2015) 4304 j& iadied6aa
6 R afiaio 15.2 mag. [81idigeaino fjaja ja efieoedaia oiél iife 6 i1ajé 1993. diaeid
6 afaio X -cdaéa (Heldt & Wagner, 1998) 00ad¢ail ja 4a ja 14jaéao idliaigea, age ia
adaiainéij néaée aoaeij ia iiniaodaiia 1adeiaa.

Ofoli iajadfa aiadaeja ja aaoaeotaai 1. 1éoiada 2020. alaeia fa Fermi-LAT . Ajaeéca
Fermi-LAT ilaacaéa iiéacéja aa iinoijé aganaé éije ja adaiodajai e 083ja jig 1a aideea

72



3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

2020. &i4&i4 (Angioni et al., 2020). A8&fiaé fajAAEA AiA54j4 j4 11edai6i MAGIC iifiia-
08ax»a (Blanch, 2020). A303eoiaase fi6 ¢da+a»a a36eed &iAd38ja 6 aNA4I6-caea (E>100
GeV), 6 T1adeTa0 14 4. a1 10. 1éoiada 2020. diaeia. Oaéitd, 11edaioo! ja idara»a idliaia
fijaja 6 Tioé+éli R &fiaié 1a nodaia iiniaoda+eéa addia Naturwissenschaftliches Labor
fuer Schueler am Friedrich-Koenig-Gymnasium (A&d640d3, iaia+ea) & Afoaiilifiéd Tinad-
(

oiaeja Oieaddceodoa 6 Nejaie (Eoaeeja). O 0863adai6 (Bonnoli et al., 2020) fi6 ase
N , :
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daaiinoe 15.1 mag. Adoaéoiaai ja a8an
8ap»a»a é¢iatod »ed 1a 6:97 426

93
S oo @
»

aé o
6 aa

id1adaio idafa»a idliaid njaga  Tuorla
idaoe 1a jaidada 2016. diaeid. I6ela£ai ja 0daia 1idanoa
a fijaja Tuorla 1ifadaaocideja (ca enoe Tifiacdas
. ” . :

AN A /NN AN

N A AN

Nazdoae. O daael-alidio ja 440aéol
6 Chen (2018). Eadaéoadenoeéd aacaéneja anafeia o tioe+
6 Nilsson et al. (2003). 1&1idigea ja 6 Ti0e+éi 4 6
Wagner, 1998; de Jaeger et al., 2023). O i
anafeia. Ooadaeee il 4a j& 14)8 i

ia jaaia iadieoosaa.
j I

seA N N AN s N

N 7

lajaéao na iacaceé 6 éaoaeiceia Gregory & Condon (1991); Becker et al. (1991); Healey

et al. (2007) & Massaro et al. (2014). O \kron-Cetty & \eron (2010) j& éeaneoeéiaai éal
Najoadoiaa aacaéneja idaaoeienaiia ogia na R iadieodaii 17.03 mag, aifiiedoili B -27.1
mag & ¢daaiei iMaéi 1.670.

Aiageéca iaged dacoeoaa 14jaea0 jaionia»ea o V &liaio, 6 R &laio jaisliaisea

il F 08fi06. Njaj 1ajaéoa i islidiel ca 0.25 iadieodad 6V & 0.22 R &1idio. Eaocasi-
@80 adaaiino 1adieodad R iénil adodéoiaaée, Tadiaada nddax»ij iadieodae 6 V aiaié
ladela iofiaia fjaja (6 V aiiaid) ja 1éf 2800 aaia fia iiedaiieeodaii 1a 0.06 mag, ae-
adoe neeéd 3.32. Adoaéoiaai ja 1idéano aija oiéli adaiaia (foaoenoe+ée cia+ajil) e fa
fiéad8a»ai fnjaja, 10efdoia né BWB idiiaia

15Discrete Correlation Function - DCF
167-transformed Discrete Correlation Function - ZCDF (de Jaeger et al., 2023)
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Nase&oas. Ca 1aaj 144620 iefil idliagee 6 8808820008 TieRai6 110161ge6 Add0e-
0086 6 BaAT-aNiai6, eal ie alaseco TBNAIA Ajaja 6 Tioe+ef 4146, 13&ia Makarov

et al. (2019) a7 j& jA4ai 74 fajeaaseoaoiejed 14j46a0a ca 1adceaa»d ICRF & Gaia CRF
Aefo&ia. O0AdacEe fil 44 j& T14j4620 T611AISeA 6  V ANAI6 & AGEA iBIAISea 6 R &l
1816, 1511474 fjaja 1474 14ja60a A6 1a»a 161 0.25 mag. 14874 i3TiATa fijaja 6 V &fiaio
j& ca 167 434 ATaeia Ad£e 1a iMiaoda+6ia 1adeiaa. Alodeoiaase At BWB idliaia &1ja
(14j8630 j& Najoasotaa aasasneja)

> (D>

0

(2022). Odaéadioeja iaéneioia neiooiosiinela cda+ara ja 1adacaia o Yang et al. (2022)
log( peak=H2z) = 15.4. 14j46a0 j& HSP. [agace fd 6LEDA' & aiaae :
gidili  LEDA 2568479 (Paturel et al., 2003). E€afeoeéias
ida+iééii 1a (0.046 0.010) &6+ied ieivoa. 1adieo6ad R
-21.8 mag ez =0.164 6 aaoe 6 \eron-Cetty & \eron (2010

..... 7 AVCAAY N Ay N N A N A\ O 70

aaoa 6 Massaro et al. (2015). Oiéii efileceaa»a idliaia 6€6é
6 ifaaceia ZTF 8 DR6 idd0dada idda 60adc¢aia o6 RWB iaiiai
. 38401 L
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Healey et al. (2007). O \eron-Cetty & \eron (2010) 6 a A
z=1.377. O de Witt et al. (2023) fi6 aaoe ifaase
ja ja adodéoiaaia ia VLBA fiigioeia 6 K-aiiaié
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7Lyon-Meudon Extragalactic Database - LEDA.
187wicky Transient Facility - ZTF
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

siA N N AN sr X

Aiageca iaged dacoéeoaoa. Caia neaaia njaja 14jaéoa, ieni idaanoaseee 6a(;0ec‘)aéé
idafa»a 1671dia njaja AaE Nail 1adieéodad éija noé alaejaia ia Tiifao ifiacda»a 0aea-
A&TIT ASV 1.4 m. 1adieo6ad V = (20:634 0:486)mag éR = (20:257 0:300) mag i6
|a6a¢a|a daéaoeaiii 6iofiaodejii fia 4 6iidewia caacaa (2, 3, 4 € 5) & 0de éiiodieia (6,

@ 8), 8acOe0ane ca cadcad na iaeacd 0 caadée 6 4iaanéod A.

Aeail 1184 1413 14j4€0a fa cadcadia R iasace 6 4142080 A ia neese A.7. la feeve
3.6 ja ideéacail ia»a aéaii 1184 éija ja 10a6caoi fia fiajoa  SIMBAD Astronomical Database
- CDS (Strasbourg) https://sim b d cds.unistra.fr/. 14jaéao ja Tcia+ai fia eésnoll & edoaii
(1), & 14 cAdcaa 6 aeaill 1186 o6 2, 3 & 4. [a feese o ideeacaie: éldaeiaoa 1ajaéoa (6
A1o»A81 8840 6380), Adee-eia aéaﬁa 1182 (6 Ai»&1 644N 6380) & 158jaidaseja 118a (6

O msAN 7 A

at»ai aaniii 6aeo0).

Neeea 3.6: Aeaﬁ '||§é’1 fajaéoa 2052+239 (icia+ai adijai 1) fia caacaaia (2, 3 & 4); 16a6caoi fa
Qj02 A TTaaoaéa.

&oaé. 1ai j& jaaai 1a iajeaae
eA0&ia (Makarov et aI 2019) iT
et

s 2

&
Do

QJo
D
El
2/
gy



3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

3.1.43 2111+801

i54¢e 160 j& adodéoiaai oié
mJy ia 5 GHz, 100 m 0aéanéiiii MPIfR (Kuehr et al., 198
6 idi0aieée 1and »aaiaa 6dia aoia ia in
FSRQ. Eidéfic
éai daaei-jaé é
faiin 0.124.

jaja 14jaéoa. 16enooia
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3.1.44 2128+333

14j48a0 j3 0 aa ia 6néfi Tifaaos 1a 33 6 adééeiaoeje na NRAO
91 m Green Bank 0aéanéiiii ia 68aéaaiceje 4.67 GHz (Altschuler, 1986). O Healey et al.
0eéfaai éal FSRQ. O \ekron-Cetty & \eron (2010) daoé id: odaaie iiaé
é

(2007) j& e&af i
z = 1:473¢ aifiié6oia B 1a4ie064a -26.5 mag. O 33ad Ojha et al. (2009) A6 5AAMA0AASATE
5AcoE0A0e B10TA0BEjAEEE TTFiA0Bara 235 14jaéa0a &fjé fi6 eaiacaade ca ilfMacda+éee

A\ A~ A0 Y ~ b - O N\ As N\ = o O 7~

é
idladal nadiednéa eioddoadiiaodejiiéa iefeja (aid.  Space Interferometry Mission). Jaaai
4 éajaéaaca ja & 1aaj 14jaéao. O daad nd ca &ilod 2005.66 18aAM0aA84aIa: 1adieo
V =22:648 0:046mag,R =21:451 0:030mag e aija (V R)=1:197mag.

2e0 dacéeoana. Njaj 14
. :

= (20:724 0:059) mag
iajaéoa o Tioe+éii aiaié ja aéeco adaie+ia G iadiecdad Gaia naoaeeoa.



3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Aeail 1184 1414 14j4€0a fa cadcaaia fa iagace 6 41aa0eo A ia fieese A.8. C ’Té fiéaala
fijaja 14jaéoa ( 20 mag) ia feede 3.7 ideéacail ja 1a»a aeail 1184 18adcaoi fa fajoa
SIMBAD Astronomical Database - CDS (Strasbourgblttps //[simbad.cds.unistra.fr/. |a neeoe
fi6: Tajaéao (icia+ai éanoli, éddai e adijal 1), caacad 18 e 22, éiidaeiaoa 1ajaéoa,
aaée+eia aeaiia 11ga é ioejaioaseja isa.

Neeea 3.7: Aeail i184 14jaéoa 2128+333 (igia+ai fia éanol & adijai 1) fia cadcaaia (18 & 22);
i980GA0T fia SIMBAD fajoa.
Nasedoaé. Ca 1aaj 14jaéao iefil idliagee 6 ee0adaoode Tiehaio 11861e1géd fodoe-
00006 6 daaei-aiiaio, éail ié aiaeeco diiaia fijaja 6 Tioe+éll anaié. 14jaéao iéja fao-
fioai 6 iajeéaaceodoieja 14jaéoa ca ifadcedar»a fenoaialCRF é Gaia CRF, aéaaoe Makarov
et al. (2019). lefii aiaeecedaée 181idiod fjaja & 4ija, jad ja 14jaéao adiia fiéadia njaja (fa
ladieodaii 1a 20 mag)
3.1.45 2247+381

A dda ie Aeanét

[acace fa 6 eaoaeias ivaodaad idaa ia 408 MHz fidNorthern Cross daaei-o
0a 6 Aléi»e (Ficarra et al., 1985). [de&eéll éfieotaa»a adaieda aonoeid
a

A O hY s N As

iadadeja dacee+~eoed éifileigéed iiaae a ia 6¢ioéd dadei-adaaeoaneiied ni+éaa, Falco

et al. (1998) écai “6 fi6 éeaneoeéiaace éal dacaénejé saiia oeral® Né\ 00aaiei maéf
0.1187 0.0003. Efioe tdaaie Tiaé jéT B&c¢ai 0 Yang et al. (2022). O 14ii da40 14jaéao ja
édaneodesiaai eal BL Lac. O Chen et al. (2023) 1484¢4i j& log( peak=HZ) = 16.31. 14j46a0 ja

190 zaeaeneja oaina oeia fiaaajo aéeive+ia aasaeéneja.

1



3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

A NO ~ 2

e aoa 6 daao \keron-Cetty & \eron (2010) daoa fid: i0eaeaia
V (16.0) & aififedoia B (-22.6) iaaieooaa. O Massaro et al. (2015) ja 420R iadied6aa 14.8
mag, aV = 16 mag 6 : ). 14j86a0 ja 1ia eidili  LEDA 2126234 ééafnede-
élaai éal aaeaéneja na ideaeaiel 1da+ieéii 1a (0.057 0.009) é6+ied iei6oa (Paturel
et al., 2003). Aagaé (] faaéeé Nilsson et al. (2003), 116aa iaaie
jacdda 6R aiiaio (17.1 ja aliatéia (16.04 0.03) 1adacaie o 3

A

ot N

o) a 0.2)%0¢ aeeioe+iiio aagaéneja 0.13. Eiaad

iafa 0oia 8614, écdazedia 6 M , 8.64 eéR = 15.51 mag daeaén
t 2009). O&iiadao6da jacasaz:7 10 K ja 1adacaia 6 Piner & Edwards (2014). O
enoll daad ja 1ddafnoaasaia e ifodieigéa NOA6EOGAA ecaida, éija ja 1adactaia ia Thitasd

AAA

~

éja afiateia no aaoe

z

L
)

60ed éfiifiaioe ja aaoa
6 Piner & Edwards (2018). Oéce+éa iadaiaoda iéaca ja idioaiel Chen (2018) éidefioate
NNE/OliffiTa iladé.

] 0
aoaéoiaaia ja aiefneja adeeéed aiadaeja

J
oiotiaooejii e
C ia 2 & 16). 164aé1edid cadcad ¢ 11408€j6: 6ii-
dégia (13:98 0:03) mag e éfiodiéia (1546 0:03) mag, fid 4aoa 6 Lindfors et al. (2016).
Cadcaa aoij 2 ja éliodiéia 6 iagij aiaeece, a cadcaa 16 ja dildegia cadcaa B. Adaaiiioe
S i il fié i : 1 6 Lindfors et al.

(@)
=
o

8l R &N&i6 éije j& 4308601aa7 o6 i3aL&»a i5Niaia
388, 1165467 A iBaEA»4 fijaja  MAG
86 fi&é0da. MAGIC &iéaaidaseja |

Q:
Qo

iaéoda 9. 1éofada 2010. dlaeid fo iéacaea aa fa njaj

~ NN

éé+ia Tuorla Ndaa»ij adaaiinoe, ia
" a N -
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Nasedoas. 1i6016ioea MOG6EO65A 6 daaeT-aNi&i6 j4 id3anoaasaia 6

& Edwards, 2014, 2018). 11534 daaei-aiefeja ec jacada 440&801aaia j

&MiNAi0a 1eaca. Oece+ee 1adaiaode isaca fi6 4308 6 Chen (2018). Ead360&3&M0LE 3
ia i

daéoadenoeéa
daceaéneja aliageia o6 4a0a 6 Nilsson et al. (2003). Adoaéoiaaia ja cia+ajia idiiaia fjaja o
Tioe=éfi anaio, éai e 6 aéenéi eiboacoaaiil e anaio -c0aéa, aeaaoe daalaa Mariotti
& MAGIC Collaboration (2010); Alekst et al. (2012); Lindfors et al. (2016); Abrahamyan
|

et al. (2019). Noaoefioe+ée 0anoiae éija fil ideidieee ia iaga iiiacda»a 14 2013. &
2019. diaeia, iéacaée M6 aa ja 14jaéaoc iofiaigea 6 R afidio e i1ao£a ioliaigea 6
anaié T4 fjaja éciifie 167 ada &laeia. 1defivoid 6 BWB idiiaia 6

3.1.46 2316+238

14jaéao ja 10éaeaai oiéll 00a£4 MIT-Green Bank - MG Il id800a34 idaa
daniiili dadéoanoaiceja 1a 16.5 h ai 5 h & adéeéeiaceja 1a 17 &af 39.15 (Gri
1990). [lifiaodara fid adwaia 0é fa+éi éai e oiéil 1daa ¢ 3
(NRAO 91 m 0aé&ariéiili ia 5 GHz). Falco et al. (1998) fi6 aa
7

Ry

(04

=)}
(@2

el

fia 1adieodall 1a 17.2 mag. Odaaie ifiaé 1.054 é aifiie6oié B iadieo

idaanoaaeee 6 ea0aeiao eaacada \eron-Cetty & \eron (2010). Eéaned |

0400144 Aacaéneja 0eia 1 6 Sexton et al. (2022). 1anooia»a 6 daael live+é iméiaeajo it

daéoanoaiceje( cos ) ja 30.9 mas, a il 4déeeiadeje -13.0 mas (Andrei et al., 2009). Eida-
| |

de0al Aedejacia 1ana 6aia 801 (ecdasedia 6 M ) ja (8:891087 0:042211) a Aaeiaoiinaia
faitha -0.867272 (Rakshit et al., 2020).

Aiageca iaged dacoeoana Njaj 14j4eao0a na idnidiel ca 0.3 mag. 157i&igea ja i

F 081006, aéeé ia & il Ad&ial eseoanejoio. 14jaéao ja jdaai 1a neaaejes, na nodaxi
iadieod4ii 18.9 mag 6 V (d&c¢ TJO i1aaoaéa) & 18.5 mag OR &fidio. Adij iiaacaéa 6 Vv
anaiv ja 16, 6 R 37,adljaVv R 14. lifoijée RWB 08aia éijé 0ddaa aa adaa enieoai ia
a&F£al aaijo ifaacaéa. Oiéli addidia aija na ieja cia+ajil id»asga

fanoodia»a 6 daael fioe+éf iieleedjod i1 oaé-
2680
I

oanoaiceje ( cos ) 30. (Andrei et al., 2009). Eafieja

Makarov et al. (2019) A6 fadfioase 1aaj 144820 14¢6 ajeaaceoa0ieja 14jaéoa ca iadce-
ada»a daadeél ICRF3 e Tioe+éia 6adadaioiia fiefodia (Aacedaiia ia aaceia Gaia DR2).
Aiaeecedaee fil idT1aia fjaja 1aia 1ajaéoa. Oiéli gafo diaeia Miiacda»a, 14jaéao ja
TA6£4 1d1iaigea 6 Taa afiaia. Iofiaia fjaja ja iaéa (161 0.3 mag). Adoaéoiaaée iif
RWB 0daia 6 isgfiaie aija.
3.1.47 2322+396

idae 00 j& adodéoiaai ia 408 MHz ideeeéli 08aLa i0a0dada idda Northern Cross
daaei-oaeanéiia Oieaadceodoa 6 Aiéi»e. Eaocaéia B3 1aés iaacaéa ja 1ajaasai 6 Ficarra
et al. (1985). Eéaneoesiaal ja eal BL Lac fa iaaieosali 6 R aNai6 17.8 mag (\eron-

a
Cetty & \eron, 2010; Massaro et al., 2015). Ca 1a3j

4jdéao, ai naaa, ieja 1asacai odaaie
ifaé. 14jaéao ja ISP. O 8346 Fan et al. (2023) 1484¢4ai j& log( peak=HZz) = 14.2. Oéce+ée
i2da1400¢ daaei-ieaca fio idlvd»aie éiaencase NNE/ONATA 11a&é (Chen, 2018).
14j4820 ja 61804i1 161 3 5 6 1ain | o]

a R &fidio ja 6iadail 1ai-
da aaa aiiéa (Abrahamyan et al., 2019). O
A6 aiiéeodaa idhiaia fjaja ca Pan-STARRS  grizy Tioé+éa
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

anaid: g 1mag,z 08eériy 05 mag. [efio caadeda=dia id
V AP 6 r &iidi6 0.78 (Negi et al., 2022).

7oA e )

Naszedoae. Oece-
et al. (2019) A6 i
Gaia CRF fiéfiodia. 1a3j

(Chen, 2018). Makarov

AA

o]
& ca lfaaceaa»dCRF e
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

N =

Edead fjaja idliaiseaed
ofnéeacteadar»a

~As

jaéaoa fa 66iéoej

Neeea 3.8: E52aa fjaja 14j460a 0049+003 fa 661edejii GRésatead»a ~&jé A6 iadaiaode 1adacaie
140141 DCDFT: 6V &1i&i6 (A158) & R ANAI6 (ai6d). O Ai»al 844l 6486 j4 ABAAINO T1&0&TA
P,
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

an»

a fjaja 14j4éoa 0109+200 R
o1all DCDFT. O &i»ai e4afi 03€0 ja ad

s AN O

aiaio i

a
a4aiifo 1o

82

Z A sy

jo ~eiad



3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Neeéa 3.11: Edeaa fjaja |ajaeoé 0651+428 R &liaio na 66iéoejii o6nééaceda»a ~éjé nd iada-
1400 140acaie 1401all DCDFT. O 4i»ai 834l 6466 Jé a6aaiino 1ddoelaa P

Neeéa 3.12: Edeaa njaja 14jaéoa 0741+294 OR aMi&i6 ha 60iesejli onésaceaa»a, &ljo +eia
gefdadia 6oiéoeja e 1adelae+ia fa iadeian 1a 1032 aaia.

83



3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

RNeeea 3.13: Edeaa fjaja 14ja60a 0854+334 O/ 4liai6 fia 66ieoejli oReeateaara ~&jé fio iada-

ia0de Tadacaie 1aofali DCDFT. O &i»ai 644l 6480 ja 4daaino 1aseiaa P.
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Neeea 3.14: Edeaa Ajaja 14ja60a 0907+336 fia 66i€0e]i 6fieeatead»a, &ij6 ~&ia eeiaadia 66ié-
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Neeea 3.15: E5eaA fijaja 14jaéoa 0952+338 fia 06/668jli 6csateadra ~&jé fi6 1A0aiaode 1adacaie
12074l DCDFT: 6V afidi6 (4168) & R &fiaio (aied). O ai»al 43R 6486 ja A544iTT0 1adetaa
P,
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Neeea 3.16: EaA fijaja 14ja60a 1034+574 fia 06i86&]li GRésacead»a ~&jé Ao iadaiaode Tadacaie
180741l DCDFT: 6V &N&i6 (3id8) & R &N&i6 (4168), AT TJO iifiaodara. O di»al e4ail
6886 j& adaiH0 1adeiaa 6 aaieia.
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Néeeéa 3.17: Edeaa fjaja 1ajaéoa 1145+321 ¢/ &iidio fia 60iedejli onecaceaara +ejé io iadaia-
0de 1adacaie idofaii DCDFT; Aaif TJO iifiladda»a. O aid»al eaail 6aé0 ja adaaiinio iadeiaa
P.
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Neeea 3.18: E5eaa fjaja 14ja60a 1212+467 fia 66160efii 6iceaceaara, +&jé fi6 adaiaode fadacaie
ja0iali DCDFT: 6V &74i6 (8104) & R &Niai6 (a168). O al»ai 6341 6486 jA ABAAIRO 1adeTaa
P,
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Neeea 3.19: E5eaA fijaja 14ja60a 1242+574 fia 06i86&]li GRésacead»a ~&jé Ao iadaiaode Tadacaie
ja0iali DCDFT: 6V &74i6 (8104) & R &liai6 (a168). O al»ai 6341 6486 jA ABaAITRO 1adeTaa
6 aaieia.

90



3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Néeéa 3.20: Eaead njaja 1aj4c0a 1312+240 fa 66ie6ejli oféeaceaara ~ejé id iadaidode 1adacaie
iaoiali DCDFT: 6V afiai6 (aiod) &€ R aiiaio (aiea). O ai»ai eaaii 6aed ja aoaaiifio 1adeiaa
6 aaieia.
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Neeea 3.21: E5eaa fjaja 143604 1345+735 fa 06i66&]li 6iceateaara, &ij6 ~&ia e&iaadia a6ié-
B6eja & Ta0eTae+ia; 140874 eciifié 1156 4aia 6V (A158) & 1166 4aia 6 R ANAI6 (A164).
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Neeéa 3.22: Edeaa njaja 14j4éoa 1518+162 oV &lid&i6 fia 00ieoejli ofneeaceaara +ejé fid iada-
idode Tadacaie 1aoiali DCDFT. O ai»ai €aaii 646 ja adaaiiiio 1adeiaa P.
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Neeea 3.23: E5eaA fijaja 14ja60a 1535+231 fia 06/86&ji GRésacead»a ~&jé Ao iadaiaode Tadacaie
12074l DCDFT: 6V afidi6 (4168) & R &fiaio (aied). O ai»al 4RI 6486 ja A644iTH0 1adetaa
P,
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Neeea 3.24: E5eaA fijaja 14j460a 1603+699 fia 06i86e]li GResacead»a ~&jé Ao iadaiaode Tadacaie
ja0iali DCDFT: 6V &74i6 (8104) & R &liai6 (a168). O al»ai 6341 6486 jA ABaAITRO 1adeTaa
P,
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

RNeeea 3.25: E5eaa fijaja 14j260a 1607+604 fia 06i66&]ii 6ncsatead»a, &ij6 ~&ia eeiaadia o6ie-
B6eja & Ta0eTae+1A; 1A08TA &ciifié 1464 A4aia 6V (A158) & 1429 4aia 6 R ANAI6 (A164).
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Neeea 3.26: E5eaA fijaja 14ja60a 1612+378 fia 06/86&]li GRésacead»a ~&jé fio iadaiaode fadacaie
ja0iali DCDFT: 6V &74i6 (8104) & R &liai6 (a168). O al»ai 6341 6486 jA ABaAITRO 1adeTaa
P,
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Neeea 3.27: E5eaA fijaja 14ja6oa 1722+119 fia 06i66&jli GRésacead»a ~&jé fio iadaiaode fadacaie
180741l DCDFT: 6V &N&i6 (3id8) & R &N&i6 (4168), AT TJO iifiaodara. O di»al e4ail
6886 j& adaiH0 1adeiaa 6 aaieia.
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Neeea 3.28: E5eaa fijaja 144604 1722+119 fa 06i86&jli 6iceateaara, &ij6 ~&ia 8&iaadia o67é-
Beja & Ta0eTae+ia; 14087A eciifié 1377 4aia 6V (A158) & 1892 4aia 6 R ANAI6 (A164).

99



3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Neeea 3.29: E5ea4 fjaja 14j360a 1730+604 fia 66i€0ejil ORésateaara +&jé Ao iadaidode 1adacaie
180147 DCDFT: 6V &Ni&i6 (3188) & R &Mi&i6 (4168). O di»ai 83a11 6360 j4 A54A1TTHO 15eTaa
P,
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

RNeeea 3.30: E5eaa fijaja 14ja60a 1741+597 fia 66i66&jii 6ncsatead»a, &ij6 ~&ia eeiaadia o6ie-
B6eja & Ta0eTae+1A; 1A08TA &ciifié 4987 Aaia 6V (A158) & 3217 4afa 6 R ANAI6 (a184).
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Neeea 3.31: Edeaa fijaja 1ajaéoa 1811+317 fia 8eiaadiii* 66ieoejii ofeeaceaa»aé VvV (aidd) e R

-0

* Jadaidode eeidadia 66ieveja fnd aaoe 6 daddée 3.4.
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Neeéa 3.32: Edeaa njaja 14j4éoa 1818+551 oV &lidi6 fia 00ieoejli ofneeaceaara +ejé fid iada-
idode Tadacaie 1aoiali DCDFT. O ai»ai €aaii 646 ja adaaiiiio 1adeiaa P.
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3.1. DNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

Neeea 3.33: Edeaa Ajaja 14jaé0a 2111+801 fia 66i€0e]ii 6fieeateaa»a, &ij6 ~&ia eeiaadia 66ié-

Beja & 1adeiae+ia; iA08TA eciifie 665 4aia 6V (A154) & 699 aaia 6 R &NA&i6 (4i64).
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3.1.

IDNAIA NJAJA E AlJA TIIAAEIAXIED TAJAEAOA

aa fijaja |ajaeoé 2247+381 R afiaié i
diall DCDFT. O &i»ai €44l 6466 ja a

aa fjaja 14jaéoa 2322+396 R aiia ié Aa
iali DCDFT. O &i»ai €44l 6386 ja adda
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— A/ss\ N\ N\ A \ O AN N\ _ AA~Nn A O AN N\ s FAAY
ENieoeaa»a 1ioe+€ia niaéooaéia
efaaénz

Aiagecedace Al idNiaio fideéodasinta eiadéna 43 14jaéaoca. 1ad ishiaia iai Miao-
£a3aj6 aa dacoiail aiéfnelia 1adaiecia éijé 60e+o6 ia fjaj Tajaéadca 6 Tioe+éil afiaio.
Tioe+éa aiefneja ilaed 4a a6aa élidaieiedaia oadiasgiel, neiodiodiinéel coa+a»ai, éal
& coa+a»ai dacaeneja aiaseia. O 14l 11462480 Al idaanoadeee aiageco 1ad idnaia
e oilodaeee fa +~aéeaaieil adaaiifioeia ca iljaaeia éeana 14jaéaoa

O Tioe+éli fiaéodaein anaio, acnoeia 6eoéna fa ileed Tiefaoe Aodidiei cadli
F / , d4a ja O00aéaaioeja, a fidéodaeie eiadén. Efdaceocai 1aia faiiia fa ilead
iddanocaaeoe:

logF = Ilog + Constant 4.1)

logF , = log v + Constant (4.2)
logF , = log g + Constant (4.3)
Ad8a»ai 144 44a jaaia+eid, 11A0£4a ja écaaijeoe nidéodagie eiadeén (Tevese &
Vagnetti (2001), ca daaei 68aéadiveja 1daanoaasaii ja 6 daad Zajaek et al. (2019)):
log(F , =F
— g( \Y% — R) : (4.4)
log( v=r)
daa noF , e F , 0edéndae adoaéoiaaie ia oaéoeaiei o6acaaioejaia Vv e R alaia (v
r), 04dil. Na jaaia+eiaia éija 1Maacojo 6e6én e iadieodad V = 25log(F ,=Fzp,) €
) N

- : : (4.5)

v, R, ZPv e ZPgr noé |6°é@é0
16aia fideooaeiia eiadeéna ja 1adacaia éai 6 Zajacek et al. (2019):
B 1 p —— ——.
- Jlog( v= R)J ( Fv _F\/) +( FR_FR) ’ (4 6)
F, € [, NO 10414 d6M0eid 6e6éfa ia 60aéaaioejaia 6 V é R afiaieia.
Efiieoeaaia ja idfiaia Tioe+éla Aiaeodasita eiadéna 6 0ié6 adaiadia e 6 1aiino
fa 1adieooad R ca 43 T4jdéaoca. liaace né onéeacaie na eeiaadiii 06ieéoejii (éai é ca



ioliaio aija). Iofadal éije ja dacaejai ca 1aa 1M0dada (6 Python idiadaifiéll jaceés)
i&j& 154af0aasai, a4F faiT dacosoace. Pacosoace &fje fo aiagjaie fasli oneeacead»a na
éeidadiii 66ieoejii (iadéd, oa+éa idanaéa na vy T, lediiitia éladeoejaio éidacaoeja
r & 4461aa0i£a 16e0a 6e110aca 1 idéidacaceje P) fio iddanocaagaie 6 oadaée 4.1. Isiiaia
Ti0e+é1a filaéodaeiia eiaaéna édic adaia é 6 1aiiio ia 1adieodad R ja idééacaia ca
fiad 14j4éo0a ia adadeoeia 6 Alaaoed A
Oaadea 4.1: 160iaia fioe+é1a fidéodasila eiadéna
(a) I8niaia 0 146 ia adaia (&) Cadedniifio o Taiifio ia iaaiecddd R
EEEED) agéa REREE r P EEEEY agéa REREE r P
( 10 9 fia y fiay 1ffi

0049+003 22.80 2.30 0.83 0.04 0.5189 3.30 10 % 0049+003 1.07 0.10 -16.08 1.64 0.56 1.40 10 ©3
0109+200 4.00 6.00 -0.42 0.11 0.1338 4.44 10 Ot 0109+200 0.15 0.23 -2.89 4.00 0.13 4.61 10 %
0210+515 -4.80 2.10 274 0.03 -0.1267 4.55 10 Ot 0210+515 -0.54 0.10 11.01 1.53 -0.30 6.68 10 92
0446+074 0.20 5.00 1.86 0.06 0.0036 9.86 10 o1 0446+074 -1.39 0.38 2485 6.29 -0.28 1.61 10 %
0651+428 -11.70 6.20 2.31 0.09 -0.2789 1.77 10 Ot 0651+428 0.01 0.35 1.92 577 0.01 977 10 @
0741+294 270 6.00 0.82 0.09 0.0488 7.98 10 % 0741+294 173 0.48 -28.10 8.04 0.39 3.23 10
0838+235 -3.40 9.40 0.49 0.15 -0.0575 8.21 10 Ot 0838+235 -1.18 0.39 21.26 6.96 -0.48 4.52 10 92
0838+456 580 5.70 1.47 0.08 0.1104 504 10 0838+456 -4.93 0.83 8591 14.16 -0.64 1.01 10 %
0850+284 -56.10 27.40 1.27 0.40 -0.6119 1.07 10 * 0850+284 -1.53 1.43 28.20 2591 -0.32 4.40 10
0854+334 22.30 14.00 0.18 0.14 0.1490 4.08 10 * 0854+334 -3.85 0.74 68.94 13.17 -0.49 4.18 10 ®
0907+336 -26.70 2.70 1.06 0.03 -0.5275 6.00 10 % 0907+336 -0.53 0.07 9.21 1.13 -0.39 1.38 10 %2
0950+326 -13.70 4.60 1.65 0.07 -0.1520 3.69 10 Ot 0950+326 6.85 0.49 -11550 8.32 0.72 5.04 10 %7
0952+338 -37.00 5.20 -0.01 0.06 -0.4333 4.15 10 03 0952+338 -2.91 0.25 49.33 4.28 -0.71 1.64 10 %7
1032+354 24.80 550 0.03 0.06 0.4151 1.46 10 92 1032+354 -0.77 024 14.00 4.35 -0.29 9.75 10 2
1034+574 520 1.90 0.78 0.03 0.1542 3.06 10 %1 1034+574 0.19 0.04 -2.13 061 0.27 6.68 10 %2
1145+321 -19.50 4.60 -0.52 0.06 -0.3767 7.01 10 3 1145+321 -0.92 025 1510 4.33 -0.33 2.09 10 92
1201+454 -30.50 7.90 0.97 0.11 -0.3600 3.65 10 92 1201+454 0.19 045 -2.70 7.84 0.04 829 10 ™
1212+467 -13.20 6.90 -0.11 0.07 -0.1510 2.95 10 % 1212+467 -0.32 0.20 532 3.57 -0.12 3.99 10 Ot
1228+077 1450 5.80 -0.13 0.06 0.2166 2.78 10 ™ 1228+077 -4.41 055 78.06 9.75 -0.70 5.34 10 %
1242+574  -1.60 3.10 1.17 0.06 -0.0314 831 10 ™ 1242+574 -0.07 0.12 2.41 217 -0.04 8.08 10 Ot
1345+735 2440 210 0.07 0.03 0.3987 9.80 10 %3 1345+735 -1.30 0.10 21.36 1.54 -0.46 2.60 10 %
1429+249 290 310 0.11 0.05 0.0594 7.19 10 @ 1429+249 1.28 034 -21.93 579 024 134 10 @
1518+162 0.00 5.20 097 0.08 -0.0004 9.98 10 1518+162 0.39 039 -5.84 6.75 0.11 5.08 10 91
1535+231 -11.70 8.70 0.52 0.16 -0.1219 454 10 * 1535+231 -0.46 0.31 8.78 571 -0.13 4.11 10 9
1556+335 250 310 159 0.05 0.0595 7.15 10 %1 1556+335 -0.55 0.34 10.97 5.80 -0.12 4.64 10 1
1603+699  -6.40 2.90 1.37 0.04 -0.1391 3.99 10 1603+699 -0.39 0.19 7.78 3.10 -0.13 4.24 10 O
1607+604 23.20 2.80 1.08 0.04 0.5807 1.00 10 % 1607+604 1.71 021 -27.67 3.62 056 1.00 10 %
1612+378 720 240 131 003 0229 1.72 10 % 1612+378 0.99 0.13 -14.91 207 0.61 1.00 10 %
1618+530 -0.60 3.40 0.47 0.05 -0.0228 897 10 1618+530 -2.63 0.66 44.17 11.03 -0.48 3.52 10 %
1722+119 0.60 1.80 1.37 0.03 0.0257 870 10 ° 1722+119 0.13 0.03 -0.59 043 0.36 1.72 10 %2
1730+604 -28.20 3.20 0.79 0.04 -0.3887 1.32 10 92 1730+604 054 0.14 -9.17 258 0.16 3.16 10 1
1741+597 -52.30 3.30 2.60 0.07 -0.7925 1.54 10 12 17414597 0.69 0.04 -10.10 0.68 0.86 1.67 10 16
1753+338 2540 11.60 250 0.19 0.2224 4.45 10 % 1753+338 -0.56 1.03 1298 18.38 -0.06 8.50 10 %
1759+756  -6.40 3.10 0.79 0.05 -0.1525 2.86 10 o 1759+756 -3.42 054 57.73 9.03 -0.46 7.00 10 %
1810+522 -540 6.10 1.17 0.09 -0.1575 3.82 10 % 18104522 -0.92 050 17.26 8.84 -0.32 6.62 10 2
1811+317 -19.10 2.20 150 0.04 -0.7246 850 10 08 1811+317 0.36 0.04 -455 0.62 0.77 4.00 10 %
1818+551 14.30 3.20 0.74 0.05 0.5101 7.73 10 % 1818+551 1.23 0.32 -19.57 530 045 3.95 10 %
1838+575 9.40 420 238 0.09 02940 1.15 10 @ 1838+575 -0.19 0.35 5.83 5.84 -0.07 7.03 10 91
2111+801 -35.10 9.90 0.80 0.20 -0.4172 534 10 92 2111+801 1.60 0.28 -28.58 4.98 0.68 4.82 10 %
2247+381 0.80 230 1.94 0.04 0.0159 922 10 % 2247+381 124 0.16 -18.06 2.64 0.32 4.26 10 92
2316+238 220 18.20 1.04 0.30 0.0520 8.60 10 Ot 2316+238 -1.03 1.71 20.24 31.80 -0.26 3.73 10 Ot
2322+396 13.60 1590 1.91 0.26 0.0861 7.60 10 Ot 2322+396 -0.23 0.39 6.28 7.09 -0.06 8.34 10 01

ia neeoe 4.1 ja ioeéacai i5eiad ionaia ca 14j46a0 0049+003. [a 44l 40a0eé0 ja
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ideéacaia idNiaia edic ad6aia (0 joeejaiieel aaieia). la aaniil 4520660 ja ideéacali
0 fait i

SD:
m/

fioe+éia fidéodaeiia eiadéna Oiéfi
ajaéao 0049+003.

Ca191ajaéaoa: 0210+515, 0651+428, 0741+294, 0838+456, 0907+336, 0950+326, 1034+574,
1201+454, 1212+467, 1242+574, 1312+240, 1556+335, 1612+378, 1618+530, 1722+119,
17414597, 1811+317, 1838+575 e 2247+381 fadacaia ja 60aéadiveja 1aéneidia neidvoi-
001ifiéla ¢cda+é»a ( peak) 6 0adiaeia Chen et al. (2023); Fan et al. (2023) Mao & Urry
(2017); Xiong et al. (2015); Yang et al. (2022). ia neeoe42 fa ainoene ja ideéacailog peax
6 Hz, ia 104@ia0e onddaraie nidéodasie eiadén (ca iMaiooa 1ajaéod), oei AAJ & SED
Aifad  peax) MO i0A&N02ASAIE DacEe+e iééia (oai
€4240a01i HSP). O 0aaddee 4.2 fi6 aaoa
e

oA NN 0 7 by

A6 idaanoaasaie ia neeove 4.2, iitdoedaie i1 0eiod.

N ANIA SN N7

0.68. 1-4éeaail ja 4a 4é Tioe+ée fideodasie eiadén
2004; Gaur et al., 2012b; Gaur, 2014; McCall et al., 2024

\;I\ AATN A

ia eeigja e oadiaéie anaeiin Eije lleed 4a na oiidaae

Aus A

Flat Spectrum Radio Quasars - FSRQ. Nodar»a adaai
o

O O I
D/ Qo _

i0e+él fideodasdin 1Maso+jo. Tioe+ea aleneja FSRQJ

diagiii aiénejii ia aédaoeiiia aeféa e of na ||ea(;01a |6e fioall “2aa

ia o Tioe+éli/uUV 8aaelnio Turler et al. (1999), 6fieda ~ada n6aa»a adaai ifeed ééc‘)é
ia»a 14 1. Oaéae ioeidde no 14jaéoe 0741+294, 1201+454, 1212+467 & 1618+530 Tajaeao
1212+467 jaioniaigsea i i . Ca |ajé’1é<‘)é 0741+294, 1201+454 & 1618+530 adaa-
éao 0741+294 ja 161iaigea 6 R &fiaié, 1201+454 ja
0741+294 6 V aMidio. 14j4éao 1618+530 igja idi-
T'jaeaoa Ca 7ajaéoa 0838+456, 0950+326, 1556+335

838+456 OR &fiaio e 14jaéao 1556+335 6 Taa aiiaia
fajaéao 0950+326 6 1aa aiiaia fid 1186£4a
0

A 0 AN

'0e+&11 NTaéoaod iTdaa oaddiaéia
4304é07aai é1a O950+326) Aié
e . e n s

€000 aiieieda rneidoiodiinéa
i

Intermediate synchrotron peak - ISP. 144 14j4é0a 1242+574 & 1741+597 1414 0éia fio
BL Lac & ia8fiaigeaé no (’) faa aiiaia. Ca 1aa 14ja jd 44F& 14 1, aia»a ia 2. Noda»a
adaaiinod  ca ISP 14jaéoa ja 1.53 0.49. Neisatodiifiea aiefeja alieieda 6 fioe+él
fiaéodo, eé fia & 1+aédja (Gaur et al., 2012b; Gaur, 2014; McCall et al., 2024). C

o >
o;
Q)o

J a 1ajaéao
1741+597 adao0adéoiaaia ja aagaéneja aiagei (Nilsson et al., 2003). [8eeeéii 1adaceaara
fijaja Tajaéoa dacaénejo aliafeia ienii ecaaijece.
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High synchrotron peak - HSP Noda»a adaaiind  ca HSP 14j4é04 ja 1.65 0.71. Nae
T4jaéoe 1aia 0eia fié BL Lac. l1aaée neioaiosdiinesd aiefieja idaaaetajo aa adaai
1 Urry & Padovani (1995). Of ja fe6-aj &ia 14jaéada 0907+336 & 1034+574, &ijé f6 idNai-
§eae 6 14a anaia. 1ajaéoe 1312+240, 1722+119 & 1811+317 fid idliaigeae 6 1aa afaia
adanimii 1< < 2. 14j4é0e 0210+515, 0651+428, 1838+575 & 2247+38 i

i1a6£4 iofia i6 fia  aafeiia 2. Caiaa 14
o I/ Y

(0]
1644 feidaiodiifiéel e asodaei éfifiaio

Py
D
, e
O
('D/

adaaiiio ¢ Taiifi6 ia 60aéadioejo iaéfieidia fneidaiodiifiéld ¢dara»a ca

110



foe ¢a déacadd ~éja ja 6oaéadiveja iaéneidia feicsiod
FSRQ ISP HSP

0741+294 0.93 0.34| 1242+574 1.18 0.45| 0210+515 2.69 0.21
0838+456 149 0.42| 1741+597 1.87 0.41| 0651+428 2.04 0.23
0950+326 1.70 0.45 0907+336 0.80 0.24
1201+454 0.69 0.57 1034+574 0.82 0.20
1212+467 -0.23 0.44 13124240 1.24 0.34
1556+335 1.67 0.30 1722+119 1.40 0.15
1612+378 1.41 0.20 1811+317 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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5.2. CAE1OxAE
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5.2. CAE1OxAE

(Gaia CRF) &lfioeaed idaoeciiio &lidaeiaciia fienoaia éije ja aacedai ia iiiacda»eia

6 daael-anaio ( ICRF). 1ajaéoe éije o ivdasiaedie ca adco eciato 1aa aaa élidaeiaoia
fiefiddia Ao AAJ, ~&ja fio fAfifioadia édaoara caidiadseaa. 14¢ooel, i6Mi&id 6e6éfia AAJ
fi6 48048014414 ia fael casafniel adaeeiaia. 1aaéad 1611aid 1140 44 60e+0 ia Mélaed)
6101681002 T4j480a, a 0eia & ia idaveciiio afodliaodejd. Caia olaa j& 6dactdia adoasia
aiaeeca 18Naia fjaja, aija & fideodacina eiadéna idaaelaedied 14jaéaoa.

Aiageca ja 14aa84ia ca 43 14j480a, a igja ca 14jaeod élje eiajo feaa fjaj 1020+292,
2052+239, 2128+333 & 14j46a0 0652+426 fa afieiaioill aacaénejii aliafeia. iajioaads-
iejée o 1ajaéoe 1228+077 (QS0), 1429+249 (Sy), 1556+335, 1618+530 & 1759+756 (FSRQ),
»@01a fijaj A& aalia 1aél i&»al oléll gano aiaeia ¢ 14a aliaia (161 0.3 mag). 1ajaéoe
1228+077 & 1759+756 fi6 & dGaia DR3 icia+aié éal iaidnaiseae. Oiéll 6 alaeia
idaEd»a iONaia fjaja, fjaj Ad£eid 1a4jacaca Na 18»al fa efioe ja+ei 6 1aa afaia. 1aoia-
ano aeacada e jaaia Najoadotaa aasaéfnieja no iohliaiseae o Taa afaia, of A6: BL Lac
- 0907+336, 0952+338, 1034+574, 1242+574, 1312+240, 1607+604, 1722+119, 1741+597,
1811+317; FSRQ - 0049+003, 1212+467, 1603+699, 1612+378, 1730+604; BL Lac/FSRQ
1535+231; Sy 1345+735. 14j460e 2111+801 (Sy) & 2322+396 (BL Lac) fi6 idiiaiseae i
ficaoenoese nail 6 R &Miai6, 1aaa 6 1aa &fiaia eiajo idlidid 6 fjajé 44£4 14 1 mag
(6 V &Naio elail iage adij iaaocaga). Nae 1ajaéoe élje eiajo idNi&io o njajo a&eo
fa 1 mag (6 1aa aiiaia) ié BL Lac 1ajaéoe: 1034+574, 1312+240, 1722+119, 1741+597 &
1811+317. T4 1480 14j46a0a AjAA£s 161&i6 fijaja €iajo 14jaeoe 1722+119 (HSP, 1éf 2
mag) € 1741+597 (ISP, 1éi 1.7 mag).

O fijajé 1aj4éaoca éije no idNiaigeae 440aé01aaia ja 1adetae+ia idiidia fjaja, el ca
Taj4ea0 1811+317. Njaj 1aia 14j4@0a fid iad£al adaiain 6 14a andia. Njaj 1Mjaaeies 14ja-
eaoa eia iddeiae+ia ioMaia e iTadfada & na ad0aiail (0210+515, 1345+735, 1741+597
@ 2111+801), ééé Tiada na ad&iaiii (0741+294, 0907+336 1607+604 & 1722+119). Eda08i-
d1+i8 i61iaia fjaja (STV) fid 4&408éo1aaid éia HSP BL Lac 14j4éaoa 1034+574 & 1722+119
6 iaadeia aiaejaiel TIO 0aeanéniil, +&ja i ifilacdara 6¢ioéiaaia ia ia»ei adaiai-
fiéei daciaceia. 1&oeia i6N&id fjaja 14jaéoa 1034+574 j& 187 +aoede 1&nava, a 14jaéoa
1722+119 181 434 1ai&oa (6 1aa andia). Aoaidi+ia isnidié fjaja (LTV), ha iadetan iai-
i4i8 a&£ei 14 434 Alaeid, 430480144l 6 6 Mjajo Tajdéada: 0854+334, 1145+321, 1518+162
@ 18184551 6V 4&iai6. O R &Naio, of fio 144éoe: 0109+200, 0210+515, 0651+428,
0741+294, 2247+381 & 2322+396. O 14a afiaia, of A6 Ta4j4éoe: 0049+003, 0907+336,
0952+338, 1212+467, 1242+574, 1312+240, 1345+735, 1535+231, 1603+699, 1607+604,
1612+378, 1722+119, 1730+604, 1741+597 & 2111+801.

Efileoeaase Al & idNiaio 4lja, oj. &1e1d eiadéna ( VvV R), fia adaiain e fia idhain
jadie06ad R. Alja 43a 14j4é0a NA i&ja i&»asa oiéll adaidia: 0446+294 (BL Lac/FSRQ) &
1518+162 (QSO). Oéieeéi feiadiodiinet cda+a»a aiieiéda faa oddiagiel 4308801aafd
fid BWB idliia éadagodsenioe+ia ca BL Lac 14jaéod. Oaeaa idiidia ja 6i+-aia ad£eil éia
BL Lac 14j4éa0a, aée & FSRQ 1ajaéaoca. 1oiiaia BWB ja 4&0aéoiaaia éia 9 aéacada (5 BL
Lac & 4 FSRQ) & 2 Najoasoiad aagaéneja. O id: 1607+604, 1722+119, 1741+697, 1811+317
& 2274+381 (BL Lac 14j4&0¢), 0049+003, 1741+294, 0950+326 & 1612+378 (FSRQ), 1818+551

BABT &cald TMOAjA fijajieje & 1A0AdIasiA AieReja fA TAAEAA3, OF BACOBOSdA OBAIAIAGIA

RWB, &ijé fi6 cadacoddende+ié ca FSRQ. idliaia RWB ja adoaéotaaia 6 isliaie aija

8 48acada (6 FSRQ & 2 BL Lac 14jaé0a), jaaia Najoasotad sasaenejd & jaaia eaacadsa.
Of fi6: 0838+235, 0838+456, 0854+334, 1145+321, 1618+530 & 1759+756 (FSRQ 74jaéoe),
0907+336 & 0952+338 (BL Lac), 1345+735 (Sy) & 1228+077 (QSO). ia 1iiiiad &iaejaied
Lac 74j460& & RWB ¢a FSRQ. O jaaiii Ag6=aj6 (1722+119), 4202601aaia ja BWB idfiaia

6 jaaili ASAIAIREN 1858146 (&lja fd IBRIBEAG]A Hei6aT0BIHEN cda=a»6), & 6 4d6A
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5.2. CAE1OxAE

RWB idiidia (0adiaeiij diefieje ec aédaoetiia aenéa).

O 1468 fg6+ajaasia Afja fid 1a»asa iadeTae+1i: fia AGAIAIN (1612+378), Aa iBNAl
Ajaja (1201+454), eée & fa ASAIAIN & Aa IBTAM fAjaja (1603+699, 1838+575 & 2247+381).
Aa 4éfii 1aa id1iaia ajagecedace 110daaai iai ja aadf£e 4dij iniaodara.

Rasasfieja aNagel j4 4808801aa1a ca 7 BL Lac 14j46a0a & jaai6 Najoddoias aasaefiejs.
ia 140aceaa»a ileiaeaja 61010ai08a AAJ Tieed 4a 60&+4 fijaj Aacaénieja alaseia. 14j4ea0
0652+426 j& i5ei&d AAJ fia afieiaioill aasaeéneji afiageia. Ca 1aaj 14jaéao, 1addacee
86IRA & Ticeoeiie 6aaf). Ca 5 HSP 74jaéada (0210+515, 0651+428, 1722+119, 1811+317
& 2247+381) & ISP (1741+597) 60e6aj dacaéheja aliafeia ja ideidoal 6 Aiacosasln &i-
a36i6. Nideodaeie eiaded 14jaeaoa 1722+119, 1811+317 & 1741+597 ja A4Le 74 1, & &4
0210+515, 0651+428 & 2247+381 aafe ia 2.

lNjaaeie 1aj4éoe eiajé 1adacaio 1106161aej6 6 daaei-andio. 1ajdéoe na adoaeé-
ofaaill jaaill eee aega éfiiliaioe daaeéi-ieaca né: 0109+200, 0651+428, 0838+235,
0950+326, 1034+574, 1612+378, 1722+119, 1741+597, 1753+338 & 2247+381. Téjéééé Aa
adodéoiaaiei daaei-faaeeia no: 0049+003, 1145+321, 1212+467 € 1607+604. Téjéébé e fa
iéacal e 1aaéeia fo: 0210+515, 0838+456 & 1603+699.

Ca Tfaaceéaa»a aaa éiidaeiaoia fenoaia 116aa éfiiedénied nodoéodda éija 1oazea-
aajo 19a0écil Tadacteaa»a 6ioivaioda 1ajaéoa (oeia é iéieeaja 14jaéoa), ieno iaiaie
aépd aanaoeia ai iaéieeél rnoioeia mas daael 1a Nioe+éeod ieleeaja 1ajaéaoca: 0210+515
& 0652+426 (BL Lac T4jaéoe), 1759+756 (FSRQ), 1753+338 & 2316+238 (Sy), 4é4d0e daa
Andrei et al. (2009). 14j4éao 1759+756 j& iajicaaeeieje na aiieeodall idNiaia fjaja ia
0.2 mag & fidaiaadail adaejasejl 1a 161 0.04 mag. Aligéooaa idiidia njaja 1ajaéaca
1753+338 & 2316+238 ja 161 0.3 mag. 14jaéa0 1753+338 ja 1140£4 i51iai88a 6 R &NAi6,
aée 1noije iaéé aoij iiiacda»a 6 V anaié aa aeii iiaee aa ecaaaail 1adiaada-
JOEA caé80+e4. 14j4ea0 2316+238 ja 1140£4 idliaisea 6 14a anaia. 14j&éad 0210+515
ja idliaisea 6 R e i1a6£a idiiaigea 6  V afiaié, fa aiieeodail idiaia njaja 16
fid faéacd 6ICRF3) ca 11adceaa»a nefodia ICRF & Gaia CRF. 14¢6 1aéi 14jaéoeia ia-
BACA fiA & 14jaé0e ec iamAa 6cloéa: 0049+003, 0838+235, 0838+456, 0850+284, 1556+335,
1603+699, 1612+378, 1730+604, 1759+756, 2052+239 (FSRQ 14jaéoe), 0952+338, 1242+574,
1312+240, 1722+119, 2322+396 (BL Lac), 0109+200, 1818+551, 2316+238 (Sy), 1032+354,
1518+162 (QSO) & 0446+074 (BL Lac/FSRQ). ifiai a4 145 14jacaca Ao isliaiseae 6
faa afaia: 0049+003, 0952+338, 1242+574, 1312+240, 1603+699, 1612+378, 1722+119 &
1730+604. Aada 1ajaéoa fio fivadeeia o0iéll gano aiaeia ihiaodara: 1556+335 & 1759+756.
T4ja6ao 2052+239 j4 ABaAlA fijaja, fia 1aai00aN 6 Tioe+éll ANi&i6 AAEN 14 20 mag, ¢4l
olaa All elace 1aee 4dij iMaa0aéa ca aiageco ioNaia fjaja & alja. Thoaee 14jaéoe no
180£4 idTiaigeae 6 jaainl, eee 6 1aa alaia. 1ajaéoe e¢ jagada oc¢idéa éije na iacaca
6 820ABTA0ICRF3, & iefi6 ecaddaié ca ajeaaseoddieja 1446048 ca 1Tadceaara 4aa 13aanea
giidaeiaoia nefoaia f6: 0210+515, 0652+426, 0950+326, 1020+292, 1429+249, 1535+231,
1607+604, 1618+530, 1741+597, 1753+338, 1838+575, 2111+801 & 2128+333.

ja neeoe 5.1, ia 6440 4020860 j& ideéacaia cadeniino fanodiara daael 1a lioe+éia
+@jé Al V AP 1adaaeee (6éaiil 20 Tajaéaca). Cacaiel neiaieeia io icia+aie VAP 6V
41816 (VAP_V), 6834iei VAP 6 R &liai6 (VAP_R), &1é fi6 Tafiosia»a daael fioe+éia
feleedja it daéoARDAIceje(  cos ) Tcia+ala 6Aaa0a08IA (RA_0), a Aaéeeiaceje oii-
aeia (Dec_0). Ode FSRQ 14jacoa (0838+235, 1603+699 & 1612+378) &ija fid iasaca 6

AAN s A
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5.2. CAE1OxAE
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Oia»a daadeiiioe+éia iéiseaja e V AP (&aal) é caaeiiiino éieid
i

éai e
fi6 i alé gé ifaac éa»é aéa iliaidoa e||6ae| Oia fie-

NAX AR A 7 AN

2316+23 (ﬁa ia»eél VAP ia 60, 4a¢ 4a0aé (‘)T |a ||60|e|ﬂea noéoeoééé 6 daael-aiaio
& daéaéneja aliageia 6 Tioe+éii anaio) éai 1ailaia ca ifadceda»a aaa iadanéa éiade-
faoia nenoaia

1ajaéoe ec iagda ocioea, élje na ia iadacd 6 ICRF3, fia V AP ia»ei 14 60 & aac
aaoaéoiaaia iTéGTéTﬂea noéé 066& 0

O\ O A

0
daaei-anaio né: 0741+294, 0854+334, 1228+077,
T Jé aaoaebiaala RWB idiidia alja. 14jaéao

ANN A~ 7 2NN AN Z

fa fioe+ éTé '|TéTaeaJa ca 14jaéod: 0741+294, 0854+334 1228+077, 1345+735, 1810+522.

Efidaeiaoad 1ajaéaca 6 daaei-aiaio fil idadcaée ec éadaéida Radio Fundamental Catalog
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5.3. IEAITAE CA AGAOfE PAA

(Petrov & Kovalev, 2024), a 6 Tioe+éii &iiai6 ¢ éacasida Gaia DR3. Tafiodia»a il
daéoanovaiceje e adeeeiadeje no ia»a 1a 0.5 mas. 14e0 140 14j46a0a, éai e 12 1ajaéaca ec
éefoa Makarov et al. (2019) (0049+003, 0446+074, 0838+456, 0850+284, 0952+338, 1032+354,
1518+162, 1556+335, 1730+604, 1759+756, 1818+551 & 2316+238), filaodaii ¢a iidiaia ca

N AN AN 70 7

ifadcéaa»a aaa iadaneéa

a

BN
1

a.
ela dadiaa Lambert & Secrest (2024); Secrest (2022) iieed
gaoa (1é1 10 160a) 6 1aij oace iaal ¢ ifididoei daai-
fiodia»a 6 Tiéleeajeia éadaéoadenoe+ii ca 1adacai

IN AZTO ANN A~ 7

jaja ca aéacada (0de foadeéia 1ajaéoa 6 FSRQ).

(@2
o O

7o~ N T

N A~ NN A

LOCARS ja fiédataiesa 1a Optical Characteristics of Astrometric Radio Sources.
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