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O ITPOTPAMME U ITPEABAPUTEJIBHBIX PE3VJIBTATAX
NCCJIEAOBAHUI BHYTPUCYTOYHOMN

N MEXXCYTOYHOM MEPEMEHHOCTHU ITOTOKOB N3 IYYEHUSA
BHETAJIAKTUYECKUX PATMOUCTOYHUKOB HA TETECKOITAX
BEHTCIINJICCKOTO MEXIYHAPOJHOTO
PAJINMOACTPOHOMMYECKOTI'O ITEHTPA (VIRAC)

IIpenmer u nens padoter: C anpens 2017 2. na meneckone Bencnuicckozo paouoacmponomuyecko2o yewmpa PT-16 (wacmomot 5,
6.1, 6.7, 8.4 I'Ty) nauanocey npogedenue MOHUMOPUHSOBOU NPOSPAMMbL HADIIOOEHUIL C Yeabl0 UCCIeO08AHUSL BHYMPUCYIMOUHOU
U MEXHCCYMOUHOU NePeMEHHOCTU He2ANAKMUYECKUX paduoucmounuxos. Ha nepeom smane ocywecmeisinuce ompabomka memo-
OuKu u npogedenue nPooHLIX HaboOeHull sHecarakmuyeckux paououcmounuxos 3C 295, 3C 273, 3C 454.3, BL Lac u OJ 287.
Mertonst u metononorusi: [lpodenana uccredosamenvckas paboma no ompadbomre pesncumos Habaro0eHull paououcmoyHuUKo8
6 YCI0BUAX NPOBEOEHUS PASIUYHBIX NPOZPAMM, NPOYEOYPbl KATUOPOBKU, YiHema GIUAHUA PA3IUYHBIX PAKMOPO8 NPU MOHUMO-
puneogwvix HaOaooenusx na PT-16. /[nsa nooobnoeo poda dannwix naubonee pe3yibmamueHbLM 615encst NOUCK K8A3UNEpuooos
NOMOKO8 U3NYUeHUs: padUOUCTNOYHUK08 Memooom Jlomba—Ckapena ¢ nociedyiowell annpoxcumayueti Haob1io0eHuti mpuzoHo-
MEMPUYECKUMU NOTUHOMAMU.

Pesynwratel: V' paououcmounuka 3C 295 npossnsiomes keazunepuoouyecKkue Koiebaunus niomHOCMU NOMOKA U3LYYeHUs.
Ha epemenHom macwmabe ~ 4 u, a maxoce ~ 5 u 74 6 pasnvle ceancovl HAOMIOOEHUL, U ONUMeNbHble KONeOaHUsl Ha 6DEMEHHOM
macwmabe 10+11 u 3+4 cym. ¥V paououcmounuxos 3C 273 u 3C 454.3 6 ces13u ¢ HeOOMbUWUM YUCIOM HAOTIOOEeHUL OmMe-
uyaemcs Haauyue MoabKO MeAUCCYyMouHbIx mpenoos, y BL Lac u OJ 287 mpenooswvix u k6azunepuoouteckux uzmeHeHutl niomHo-
cmu nomoka He oonapyaicero. Ilonyuennvie pe3yrbmamol umeiom npedeapumensHulii xapakmep u 6y0ym ymouHAmsCs no mepe
HaKonieHusi HAbIoO0amelbHbIX OAHHbIX.

3axmnrouenue: [lodcomosnena u anpobuposana Mmemoouxa npogederus Hada0eHull U KaaubposKu 0t MOHUMOPUH2080U NPo-
2PaAMMbl UCCIEO08AHUS BHYMPUCYIOUHOU U MENCCYMOUHOLU NePeMEeHHOCTU BHE2ANAKMUECKUX PAOUOUCHOUHUKO8 HA MeNeCKO-
ne PT-16 Benmcnunccko2o paouoacmpoHomuiecko2o yenmpa. Ilpedsapumenvivle pe3yibmamol aHAlU3a NOIYYEHHbIX OQHHbIX
noxasanu d¢hhexmusHocms npUMEHAeMOoU MeMmoOUKYU U UX COOMEemcmaue onyoIuKO8aHHbIM panee pe3yibmamam no0oOHbIX
uccnedo8anuil.

KitoueBsle ciioBa: paduomeneckon, paououcmouyHux, nepuoooepamma, KeasunepuoouiecKue usmMeHeHus, 6Hympucymoutas
nepemeHHOCMb, MPUSOHOMEMPUYECKUL NOTUHOM

1. Beenenue
1.1. OGocHoBaHME HAYYHOI 3a7a4M

[Nouck n uccnenoBanue peHoMeHa BHYTPUCYTOUHOM
IIEPEMEHHOCTH aKTUBHBIX sJI€p FaJaKTUK B paguo-
JIMAIIa30HE SBISETCS OUYEHb BaXKHBIM U aKTHUBHO pas-
BUBAOIIMMCS Hay4HBIM HarpasiieHueM. [Iporpam-
Ma MOUCKOBBIX HAOIIONEHUI BHY TPUCYTOUHOM H CY-
TOYHOW mepeMeHHocTH Ha Teneckonax VIRAC
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(Ventspils International Radio Astronomy Centre —
Benrcnimncckuii MexayHapOAHbIN paguoacTpOHOMU-
yeckuid neHtp) PT-16 u PT-32 B Upbene (JlaTBus)
OCHOBaHa Ha paHee MPOBEIEHHOM aHaJIN3€ MOHUTO-
pHUHra MepeMEeHHOCTH IIOTHOCTEH MMOTOKOB BHETa-
JMAKTUYECKUX PAIHMOUCTOYHUKOB, BHITOJIHEHHOTO B
Muuunranckom yHuBepcuteTe (AHH_ApOop, CLIA)
Ha paauoreneckone UMRAO (University of
Michigan Radio Astronomy Observatory) PT-26
(dacrothl 4.8, 8, 14.5 I'T'n) B Teuenuu Ooiee 40 ser.
Ha ocHoBe 00paboTKM 3THX JaHHBIX CPEACTBAMH
BEWBJICT-aHANIN3a BBISBICHO CYIICCTBOBAHUE IIc-
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pHuonoB nepeMeHHOCTH B uHTEpBane 0.4+16 yer u
WX U3MEHEHUE co BpeMeHeM. Pe3ynbraroM 3Toi pa-
001wl ctana nyOsukanus Karamora cBOHCTB me-
PEMEHHOCTH BHETAJAKTUYECKUX PaJUONCTOUHHUKOB
B JXypHajie ‘“Paamodusuka M paguoacTpoOHOMHUS .
Henpto mpeAacTaBieHHONW B HACTOSILIEH CTaThe Ha-
YYHOH MPOrpaMMBbl ABISIETCS IPOJJIEHUE KaTajiora
BpEMEHHBIX N3MEHEHUH IIJIOTHOCTH TIOTOKA U3ITyde-
HUS paJUOUCTOYHUKOB A0 MacIITab0B OT HECKOIb-
Kux 4acoB 10 Heckonbkux nueil. B VIRAC mpoge-
neHa Oonpluas paboTa MO MOATOTOBKE TEJIECKOIa
PT-16 x HabOnroneHUsIM BHYTPUCYTOYHOM U MEXKCY-
TOYHOM IIEPEMEHHOCTH. Pelaance BOpOCk Kaauo-
POBKH, OTPEAEIECHHS] U KOMIIEHCAIIUU Pa3TNnYHBIX
(akTOpOB, BIUSIONIMX HA TOYHOCTh HABEICHUS aH-
TEHHBI, U ONpeeNIeHUs MIIOTHOCTH MOTOKA paguo-
HUCTOYHUKOB. TecToBble ceaHChl HAaONIOACHUN Ha-
yanuch B amnpene 2017 r. C UIOHA HavyalUCh CHUC-
TeMaTHdecKrue HaOMIOIeHNUs, TIEPBbIE PE3YIbTAThI
KOTOPBIX MPEACTABIEHBl B HACTOsSIEeH paborte.
B Gmmkaiieli nepcrieKTUBe I peann3aliy HaOo-
neHuil Oonee caaObIX paguOUCTOYHUKOB IIAHH-
pyeTcs ucnonb3oBarh Tenaeckon PT-32.

1.2. KpaTkuii 0630p pe3y/bTaToB
HA0JII0IeHMiT BHYTPUCYTOYHOM
NepeMeHHOCTH PaJIMOUCTOYHNKOB

[Iporpamma uccrnenoBaHuil BHyTPUCYTOUHOM U MEXK-
CYTOYHOM MEepeMEHHOCTH MPOBOJMIACH HA PaaHO-
teneckonax PTd-32 cucremsl “KBazap” u panuo-
teneckone PATAH-600 CAO PAH. B 2009 1. y pa-
nuoucTtouHukoB J0527+0331, J0721+0406,
J1728+0427 Obuta oOHapy>keHa BHYTPHUCYTOYHAS
[IEPEMEHHOCTh C XapaKTepHBIMU BpeMeHaMu OT 1
1o 5 g [1]. Habmromenwust naneptuast S5 0716+714
MOKa3aJIl HaJIM4Ke KakK JITUTENbHBIX KBa3UIIEPHO-
J0B 12+20 cyT, Tak U BHYTPUCYTOYHOH IIEpPEMEH-
HOCTH C XapaKTepHbIMHU BpeMeHaMu 10+12 4 [2].
B HOs10pe 2012 1. 612 yBepeHHO 0OHApyKeHa BHYT-
pHUCYTOYHas mepeMeHHOCTh KBazapa J1159+2914
Ha dactore 4.8 I'T'm ¢ xapakTepHBIM BpEeMEHEM
okono 6 9 [3]. ¥V kBazapa 3C 454.3 BHyTpuCYTOU-
Hasl IEPEMEHHOCTh C XapaKTepHBIMH BpEeMEHaMH
okoisio 10 4 u 10 cyT O6buta 0OHapyXeHa B ceaHcax
Habmoneruit B 2011 m 2014 rr. [4].

B pabote [5] coobmraeTcst 06 0OHAPYKEHUN YiTb-
TpabpIicTpoil mepeMeHHOCTH kBazapa 3C 273 Ha
JUTMHAX BOJTH 3.6 ¥ 6 CM I10 HAOMIOMEHUSM B OKTSIOpE
u aBrycre 2000 r. Ha 25-MeTpPOBOM TeJecKore 00-
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cepBaropuu B Ypymuu (Kurait). Bpemenno# macii-
Ta0 KOJIeOaHMIA TUIOTHOCTH TOTOKa COCTaBUJ OKO-
70 1 9. [Ipu 3TOM KOHTPOJIBHBIE 3aITUCH KaIHOPO-
BO4HBIX UCTOYHUKOB 3C 123 1 0836+710 He nokaza-
JI1 CYLIECTBEHHOM nepeMeHHocTH [5]. Jlaneptunsl,
BKJIIOYash HanboJee M3BECTHHIX IpPEJACTaBUTEICH
STOW TPYIITEI AKTUBHBIX S/Iep TAIaKTHK, TAKUX KaK
BL Lac u OJ 287, obnaiaroT BHYTPUCYTOYHOH Tiepe-
MEHHOCTBIO HE TOJIBKO B PaJHO-, HO U B ONITUYECKOM
Y PEHTT€HOBCKOM JIMANa30HaXx.

B pabore [6] uccnenoBanuce 33 BHeralmakTH4eC-
KHX PaJMOMCTOYHUKA Pa3HBIX TUIIOB IO HAOIIONIE-
HUSM B aekadpe 1978 1. u mrone 1979 r. Ha 11-met-
poBoM Teneckone B obcepBaropun Kurr-Iluk,
Apwuzona, CIIA, (dgactora 90 I'Tm). ¥ ucrounmuka
OV 236 nnoTHOCTH NOTOKA U3ITy4YEHUS HA IPOTSIKE-
HHUU JECSTH ITHEH m3MeHunachk oT 6.4 no 2.4 Slu ¢
nocinenyomuM poctom a0 6.5 An. Y OJ 287 nnot-
HOCTh TOTOKa IJIaBHO KojeOajach B Juana3oHe
or ~2 10 ~5 Su. Uctounuxk BL Lac He mokaszain
CYLIECTBEHHOTO M3MEHEHHUS IUIOTHOCTH MOTOKa
M3IIydeHUS 3a BpeMs HaOmoneHnid. OHaKo TIpeIbl-
nymue Habmonenus [7] mcrounmka BL Lac Ha
yacrore 11 I'Tu B oktsi6pe u HOsOpe 1971 1. MO-
Kazanu 6 % pocT B TEUEHHUU AHS C MOCIEAYIOIIUM
12 % mameHueM Takxe B TeueHMH aHs. Hammawme
y uctoganka 3C 273 50 % u3MeHeHUI aMIUTUTYAbI
IJIOTHOCTH TTOTOKA Ha JJIMHE BOJHEI 3.3 MM B Tede-
Huu 1 u 2 nHeH (uroib, HOsIOpE 1969 T.) MoKazaHo B
pabore [8].

Takum 06pa3oM, MHOXKECTBO Iy OIMKAITH IO MC-
CIICTOBAHUIO BHYTPUCYTOUYHOU MEPEMEHHOCTU HA
yacTtorax Bbime 4.8 I'T'I mokas3bIBalOT, YTO Jake
Yy OJHOTO HCTOYHUKA OBICTpBIE KOJIeOaHUs IUIOT-
HOCTHU MOTOKA MOTYT MOSBJISITECS HJIH OTCYTCTBO-
BaTh B Pa3HbBIE MECAIBI HAOMIOACHHH, a cama repe-
MEHHOCTh MOXKET U3MEHSATHCS B UHTEpBAJIC OT HE-
CKOJIBKMX 4aCOB J0 HECKOJIbKUX nHel. [Ipuuem Ha-
OJIFO[IEeHNsT B CAHTUMETPOBOM M MHJLIUMETPOBOM
Jrara3oHax JJIMH BOJIH JJIS MPOBEACHHUS TaKOTO
po/a MCCIeNOBaHUN SABISIOTCS HamOoliee HHQPOpP-
MAaTHUBHBIMH.

BwmecTe ¢ TeM nporpaMMbl TaKUX HCCIEIOBaHUI
MIPOBOJATCS AMU30AUYECKU. B CBS3U ¢ 3TUM mepc-
MIEKTUBHOM SIBIISICTCS OpTaHU3aIlds MOHHTOPHWHTA
C MUHHMAJLHBIMHA Pa3pbIBAMU B JTaHHBIX Ha MPO-
TSDKEHUW HE MEHEe OJHOTO Tojia Ha Pa3IudHBIX
yacToTax. IMEHHO Takue cepuH HaONIONCHHUNA BBI-
MOJHSIOTCA ¥ OyIyT MPOJOJDKEHBI Ha TelleCKOomax
VIRAC Ha yacrortax 5, 6.1, 6.7, 8.4 I'T1.
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2. CpencrTea U MeTOIbI

2.1. MeToauka npoBeJaeHUs] HAOJIOIeHMIA
Ha Teseckone PT-16

Habnronenusi, paccMarpuBaeMblie B HACTOSIILIEH pa-
O0ore, BeimoiHeHbl Ha Teieckone VIRAC PT-16
(puc. 1). Teneckon ocHaIlEH MUPOKOIMIOIOCHBIM OX-
JaKAaeMbIM IPUEMHUKOM, PabOYHMX YaCTOTHI YETHI-
pe — 5, 6.1, 6.7, 8.4 I'Tu. Hekotopble nmapameTpsl
TeJIecKoma pUBeIeHBI B Taom. 1.

Ha pamnoreneckonax VIRAC mpoBonutes psf
HaOIogaTeNbHBIX Iporpamm, B ToM uucie PCJIb
(pamuonHTEphEepOMETPHUS CO CBEPXJIMHHBIMU Oa3a-
MH) HaONIOACHHUSA B Pa3IMYHBIX MEXKIYHapOIHBIX
pPaaronHTEPPEPOMETPHUECKHUX CETIX, TAKHX KakK
EVN <http://evibi.org/> u IVS <https://ivscc.gsfc.
nasa.gov/>. Jlns oNTUMH3ALUH W aBTOMAaTH3ALUH
pa3nuyHbIX TUIOB HaOmoneHuii: PCIB, MoruTOpHHT,
Habmonenus Coinnna — corpyaaukamu VIRAC pas-
paboraHa mporpaMMa aBTOMAaTHYECKOTO ILIaHHUPO-
BaHUs, 3aITyCKAlOIIasi B CBOOOIHOE OT HAOIIONEHUI
BpeMsi IPOrpaMMy MOHHTOPHHTA MOTOKOB BBIOpaH-
HBIX BHETAJAKTUYECKUX PATUOUCTOUYHUKOB (pHC. 2).
B npanbHe#mem s MOHUTOPUHIOBBIX IPOrPaMM

Puc. 1. Buemnntii Bug reneckona VIRAC PT-16. B xozxe mpo-
BeZeHHOM MonepHu3anuu B 2015 1. MeTammyeckas aHTeHHA
3aMEHEHA Ha yIIIETUIACTUKOBYIO, B PE3YJIBTATE CYIIIECTBEHHO CHHU-
3UJICS BEC IOJIBH)KHOM 4aCTH TEIECKOIIa U 3HAYUTEIIBHO YTy I~
J1ach TOYHOCTB OTPAKAIOIIEi TOBEPXHOCTU
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IUTAHUPYETCS UCTIOJIb30BaTh 00a paguoTenecKkona —
PT-16 u PT-32, yTo MO3BOJIUT YBETUYHUTH AOCTYTI-
HOE AJIs1 HaOJIOAeHUH BpeMsl.

B niepron ¢ anpens o ntors 2017 1. HaOmOaeHUS
TIPOBOJIMJIFICH TTOCIIEZI0BATENEHO BO BCEX JOCTYITHBIX
noaauanazonax: 5, 6.1, 6.7 u 8.4 I'T'u. Ilpeasapu-
TeIbHBIE PE3yAbTaThl MOKa3aldH, 4TO MOJIUANa3oH
8.4 I'Tu cunbHO 3allyMJIEH, YTO BBIpa)kaeTcs B
OonpmoM pazOpoce MONYyUYEHHBIX M3MEPEHUH U
yMEHbINaeT ux JocToBepHOCTh. C mtomst 2017 1. mrst
HaOIONEHNH HCIIONB30BAINCH JABE YAcTOTHl — 5 U
6.7 I'Tu. UToOBI OBBICUTH KOJTUYECTBO M3MEPEHUH,
OBUIO PELICHO O0TKA3aThCs TaKXkKe OT MOoJAHana3oHa
6.1 I'T. Anroput™ peructpanuy OTCUETOB IUNIOTHO-
CTH IIOTOKA NpeaCcTaBiieH Ha puc. 3 u puc. 4. [Tocne
HaBeJIeHHsI TeJeCKoNa Ha UCTOYHHK U BBIOOpa yac-
TOTHI HAOMIOAEHUI IPONU3BOIUTCS U3MEPEHUE MOILI-
HOCTHY MCTOYHHKA Ha JIy4ye aHTeHHsl (7P, . ), 3aTeM
ClIeZlyeT U3MepEeHre MOIIHOCTH ()OHA ydacTKa Heba
(TP,,), mamee — u3MepeHHe MOIIHOCTH (oHa Ha
ydacTke HeOa ¢ BKIIIOYEHHBIM T€HEPaTopoM LIyMa
(xanubpoBaHHbIH mymoBoit auon) (7P,) U KOHT-
POJIBHOE U3MEPEHHE MOIIHOCTH UcTOYHMKA (TP, )
JUIS1 yMEHBILICHHUS BJIMSHUS BHELIHUX LIIyMOB U H3Me-
HEHMs yria MecTa Teseckorna. [InoTHOCTh moroka
U3Iy4YeHUs] HICTOYHHKA B STHCKHX:

Ly e, ~Thy

S, =
DPFU-G(el) TP,,

b

~TP,,

rae ko3¢gp¢uuueHT ycuiaeHus aHTeHHsl DPFU =

T;'vs TPsrc _TPsk}
= _ npupalleHHe TEeMIIePaTyphl
Sf Tl)src
NpUEMHUKA Ha euHHuIly motoka, K/fn; T, =
G ( )
o ————————— — TeMIIeparypa (IIryMmoBasi) CUCTEC-
“Tr1n. patypa (ury

mbl, K; 7, — Temnepatypa (1rymMoBast) KaIuOpoBo4-
Horo reneparopa, K; G(el) —3aBucumocTth ycuie-
HUS OT YIJIa BO3BBILICHUS aHTCHHBI.

B pesynbrare 3anmchIBaeTCs OTCUET IUIOTHOCTH
MOTOKA B SIHCKUX M €r0 CTaHAApPTHOE OTKJIIOHEHHE.
Jiis yMmMeHbIIeHUs aTMOC(EpHBIX MOMEX KaK[ble
CeMb OTCUETOB yCpeIHsTCsA. Bpems momyde-
HUS K&KIOTO OTCUETa COCTABIISIET IPUOINZUTEIEHO
20 c. B cBs3u ¢ orpaHMYeHHBIM BpeMeHeM HaOJIro-
JEHUH B TEYEHUH CYTOK KOJHMYECTBO OTCUETOB Me-
Hsnock ot 31 1o 287. B urone 2017 1. 3HaUMTENBHOE
yYBEJIMUYEHNE KOJIMYECTBAa OTCYETOB HAa YACTOTax 5
n 6.7 I'T'11 mo3BONMITO OTYYHUTH O0JIee JOCTOBEPHBIE
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Tabnuya 1. apametpsl Teseckona VIRAC PT-16

OxutaxxaemMas pueMHast CcTeMa JUisl 9acToTHOTo auanazona C/M/X

[IpousBoaurenn
YacToTHbIi quana3on, MIig
ITonoca perucrpanuu, MI'1t

JoctymnHble noauana3ossl, MI '

(C1/C2/C3/C4 nns Beex muana3oHoB), STH
OrtHomeHue ko3¢ duieHTa yCHICHIS aHTeHHbI
K myMoBoii Temmeparype cuctemsl (G/T), nb/K

VYeunenue

Temnepatypa cuctemsl, K

DKBUBAJICHTHAs IJIOTHOCTH MOTOKa cucteMbl (SEFD)

[IupwrHa Ty4a 1o moJI0BUHHOM MonTHOCTH Ha yactote 8400 MI'n

TTI, Ucnanus
45008800 RHCP/LHCP
1000 +1200
Cl1: 4500+5500, LO =4100
C2: 5400 +6400, LO =5000
C3: 6400+7600, LO =6100
C4: 76008800, LO =7300

540700

56700
~0.05 K/Sn, 59 nbu
30+50 (B3aBUCHMOCTH OT yIJIa HAKJIOHA)
0.156° wm 10’

ITapameTps! cucTeMbl MO3ULMOHUPOBAHKS AHTEHHBI

Pa3zpabotuank
Juanason
MakcuMalbHast CKOpOCTb, Tpaxyc/c

MakcuMalibHOE YCKOPEHHE, TpaLyc/c?

Pesxumb! paboThI

TouHOCTS crexKeHus (CpeAHEKBaAPAaTHIECKOE OTKIIOHECHHE)

TouHOCTB HaBeieHUsI (CPETHEKBAIPATUIECKOE OTKIIOHEHHUE)

MTM Mechatronics, ['epmanus
—328°+328°/2.5° +94° (a3uMyT/yron mecTa)
5/4 (asumyT/yron mecta)
1.5/2 (asumyt/yron mecra)
3.3"/3.3" (asumyT/yron mecra)
23"/54" (asumyt/yron mecra)

Ta6m/1ua KOOpAWHAT; Ta6n1/1ua TIOIIPABOK;

TLE (u1st CITy THHUKOB)

Ipumeuanue. LO —3Ha4eHNUS 4ACTOT, BEIJABAEMBIX T€HEPATOPOM IIPOMENKYTOUHON YaCTOTEL.

OLIEHKH 3HaYE€HUI BOZMOKHBIX TIEPHOJIOB, YAYYIIHThH
JOCTOBEPHOCTh CIVIAKUBAHHSI M alllIPOKCHUMAIHH
psanoB HabmroneHui. Takre BRICOKOTOYHBIE HAOIO-
JeHUs1 TpeOyIOT TIIATENILHOTO ONpEACTICHUS U yUe-
Ta pa3IUyYHBIX (PAaKTOPOB, KOTOPHIE MOTYT BHOCHUTH
HCKaXCHUsI B OTCUETHI IUIOTHOCTH NOTOKa. bpuia
BBITOJTHEHA OIIEHKA OLIMOOK HABEACHUS JTyua aHTEH-
HBI ¥ UX MOCIIeAyIommas KommneHcanus. OnpeneneHo
ONITUMAJILHOE II0JIOKEHHE PYIOPHOro OOIydaTelis
BTOpU4HOTO (poKyca aHTeHHBI. OTpeecHbl 3aBU-
CHUMOCTH YCHJICHUSI CUTHaJla OT BBICOTHI, TEMIIEpa-
TYpBl CUCTEMBI (PETHCTPUPYEMOIl TeMIepaTyphl,
BBI3BAHHOH M3ITyYEHUEM OKPY>KaroIle aHTEeHHY cpe-
Ibl B OTCYTCTBHE UCCIIEAYEMOTO UCTOUHUKA, U TEll-
JIOBBIMH TIOTEPSIMHU B 00JyHarolleii cucreme) u 1o-
JIO’)KEHUS JUarpaMMbl HampaBlieHHOCTH. OLEHKH
[POBEAECHBI B YACTOTHOM Auana3zoHe 4.5+8.8 I'To.
BrisiBieH u yuteH 3QQeKT BO3MOXKHOTO Mporuda
BTOPUYHOTO 3€pKajia aHTEHHBI, 3aBUCSIINN OT YT-
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Jla BO3BBINICHUS aHTCHHBI. [IpOBEEHO HECKOJIBKO
CEaHCOB KaJIMOPOBKH JJIsl K3MEPEHUs KOdPPHIIneH-
Ta yCHJICHHS] aHTEHHOTO KOMIUTIEKCa BO BCEX UETHI-
peX YaCTOTHBIX MOAIMANIA30HAX B 000UX ITOJIIpU3a-
IIMOHHBIX KaHanax. [IpoBeiIeHbI U3MEpeHHs MOIITHO-
cteit kanuOpoBouHbIX UcTouHukoB 3C 123, 3C 196,
3C 286 Ha ;Tyde aHTEHHBI TIPH PA3IMIHBIX YTIIaX BO3-
BBIIIIEHUs] aHTeHHEI. [lomydeHHble KpuBBIE KO-
(UIMEeHTa YCUICHUS SIBIISTFOTCS OTHOCUTEIBHO TLIOC-
KUMH BO BCEX YaCTOTHBHIX moiiocax (puc. 5) [9].
OnHako kK03()OUIMEHT YCHICHUS HE3HAYUTELHO YBE-
JIUYHUBACTCS NP OOJIBIINX YIJIaX BO3BHIIICHUS, YTO
MOXKET OOBSICHATHCS KOPPEKTUPOBKOW MAaHENICH OT-
pakarouie NOBEPXHOCTH B 3€HUTHOM MOJIOKEHUU
aHTECHHBI. BEITIOIHEHA COOTBETCTBYOIIAS KOPPEKITUS
atoro 3¢ dexra. Pe3ynsraTel 00padOTKH JaHHBIX, TO-
Jy4eHHBIX B TIEPHO]] C ampens 1o ceHTsaops 2017 T,
BBISIBUJIM MTPOOJIEMBI C MOJEIBIO TTO3UIIMOHUPOBA-
HUS paZioTeJIeCKoNa ISl yIiia BO3BBIIIICHHS aHTEH-
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Bricora, °©

30

01:30 04:30

07:30

10:30

13:30 16:30 19:30 Bpewms, u:mun

uc. 2. TIprMep creHeprpOBaHHOM MPOrpaMMbl HAOFOCHH BEIOPAHHBIX PaJTHOMCTOYHHUKOB B CBOOOIHBIX BPEMEHHBIX OKHAX IS
Puc. 2. 11 o 6 0

panuoreneckonia VIRAC PT-16: 1 — coBmecTHas paborta ¢ opOuTanbHbIM paauoreneckonoM “Paguoactpon” (“Crexrp-P”),
2 —nabmonenus ConHia, 3 — HaOMIoIeHHs Ma3epHBIX HICTOYHHKOB paion3TydeHus, 4 — pabora B EBponeiickoii pamguonntepgepo-

metpuueckoii cett EVN (The European VLBI Network)

Hbl Oosiee 70°, MOHWKAMOIIKME TOYHOCThH MOJYUCH-
HBIX JIAHHBIX. B nanpHeem miaHupyeTcs BBIIO-
HUTb KOPPEKIIUIO CHCTEMBI YIIPABIICHHS TEICCKOTIOM
U YJTy4IIUTh TOYHOCTH TIO3UIIMOHUPOBAHHSI.

Go to source

v

Set frequency to

5.00r 6.7 GHz
v 5
Onsource: ON | | © source
Noise diode: OFF ; > TPsrc1
] 5
Onsource: OFF | | 3 sky
Noise diode: OFF s > TPsky
]
v 5
" -
Onsource: OFF | | S S ydizgglse
Noise diode: ON o T
l q>> cal
©
Onsource: ON 2 source
. L1 3 >
Noise diode: OFF 2 TPgre2
_ =

Puc. 3. AnropuT™ U3MEpEHHs TNIOTHOCTH TIOTOKA PAAHOUCTOY-
HUKa, IPUMEHSIEMBIiA 111 MOHUTOPHHTA AKTHBHBIX TaJIaKTHYeC-
kux siep Ha paguoreneckone VIRAC PT-16
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2.2. MeroauKka aHAAU3A JAHHBIX HAOIIOIEHUIA

JlanHbIe HAOTIOMEHMI paHONCTOYHUKOB HEOTHOPO/I-
HO paclpeieNIeHbl 110 BPEMEHH U COZIEPKaT pa3phIBBL.
31O 3aTpynHseT NPUMEHEHUE MHTEPHOJIALUM H3-32
BO3MO)KHBIX JIO)KHBIX BEIOPOCOB 1 MCcKaxeHui. [1oaTo-
MY AJIs1 TIOMCKA IEPHOOB UCIOJIB30BAIICS MeTO JIom-
6a—Ckapria [ 10, 11], ocHOBaHHBIH Ha ATTIIPOKCHMATTHH
HaOmoneHnii CUHYCOMIaMH Ha 3alaHHBIX YacTOTax
U ILIMPOKO PaCcIPOCTPAHEHHBIN B aCTPOGHU3NUECKUX HC-
cienoBaHuAX. OJJHAKO KIacCHUECKuil “npsmMoi” me-
TOJ IOBOJIbHO MEIICHHBIN IIPH PACUETe CIIEKTPOB AJIS
OONBIINX PSIOB AaHHBIX. [103TOMY IprMEHsIach “Obl-
crpast” moaudukauus merona Jlomba—Ckapria, oc-
HOBaHHAs Ha OBICTPOM TIpeoOpazoBanny Oypre U Ipe-
JIoeHHast B pabore [12], 4TO MO3BOIMIO 3HAYUTEb-
HO YBEJIMYUTbH CKOPOCTH BEIYMCIICHUH aKe 1Sl OY€Hb
OOJIBIINX PSIOB MPAKTHYECKU O€3 MMOTEPU TOYHOCTH.
B ucxomHBIX IaHHBIX, YTOOBI HE TEPATH KOJIMYECTBO
OTCYETOB IUTIOTHOCTH TIOTOKA, 3HAYCHUS KKIO0H U3 “‘BbI-
MaAl0UMX TOYEK YCPETHUTUCH M0 3HAYEHUSIM JIBYX
MPEeAbIIYIINX U JIBYX MOCIEAYIOIUX TOYEK, OTICIb-
HBbIE TOYKHU-‘BHIOPOCH!” yoasuTich BpyuHyto. [anee
MPOBOAMIIOCH CIVIAKUBaHUE MOITMHOMHUATIBHBIM CKOJIb-
3s1UM cpetHuM ¢ uaTepBaiioM 10 Touek [13]. [lepex
[IOCTPOEHNEM BCEX TIEPUOAOTPAMM M TPUTOHOMETPH-
YECKUX ITOJIMHOMOB U3 JIJaHHBIX BBIYUTAJIOCH CPEIHEE
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ITonnas MONITHOCTE

h

HcToyHuK: BKI
ITym. quox: BBIKI

VICTOYHHUK: BBIKIT
IIyMm. oHox: BKI

HcTouHMK: BRIKI

Ilym. quon: BRIKIT

HcroyHuK: BKI
Iym. quox: BBIKIT

Bpems 17 ¢

> )

1

L S Sra Sr3 Sra s St S
T
Sf cpenHee

Puc. 4. I/ISMepeHI/Ie IIJIOTHOCTH IIOTOKA Sf paaruouCTOYHHUKA (O,HHO U3MEPEHUE 3aHNUMACT OKOJIO 20 C, CEMb IIOCIICA0OBATCIIbHBIX

M3MEPEHNH Ha OTHON YACTOTE yCPEIHAFOTCS)

DPFU, K/Su
0.06 |
0.04 |
a
| o
0.02 L L
DPFU, K/Slu
0.06
0.04
i a
0.02 L !
0

11 1

1

20

40

60

Vroin Bo3BBILIEHNA, ©

Puc. 5. 3aBucumocTts koddurmenta ycunenus (B Bune DPFU) ot yria Bo3Beimenns anteHHs! Teneckorna VIRAC PT-16, momyden-
Has 10 HaOIIONEHUSIM KaTUOPOBOUHBIX paanorcTouHUKOB (mogaauana3on C1 — 5 I'T) ans neBoii (BepXHsis MaHeb) U Mpa-

BOM (HIDKHSIA TaHEIb) KPYTOBOW MOJISIPU3aLMH 3apPEerHCTPUPOBAHHOTO PAANOU3ITY YEHUS:

0-3C 2965+— — MOJIMHOM
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*—3C 123;0-3C196; ¢ —3C295;
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3HA4YCHUEC, YTO ITO3BOJJIMUIIO n30eKaTh 34COpCHUs I1C-
puoaorpaMm 4aCToTaMu, OJIM3KUMH K HYJILO.

3. Pe3yabTaThl HAOMOIEHHS
pamuouctounnka 3C 295

3.1. Kpatkoe onmcanue

3C 295 — ceiipepToBckas ramakTuka 2-ro tumna [ 14],
HaXOIUTCs B CO3Be3AMH Boromaca u sSBisieTcs 1eHT-
POM KPYITHOTO CKOILICHHS TaJaKTHUK, HACUUTHIBAIO-
miero 6osiee COTHH OOBEKTOB B ONTHYECKOM JHa-
nazoHe [15]. PaguoncToyHuK OKpYXEeH OOIIMpPHOI
ra30BOM 000JIOUKO, HAOIIOAaeMOM B pEHTTEHOBCKOM
muanasone [16]. B paguonuanazone y 3C 295 Habmo-
JAIOTCA JICTIECTKU C MPOTSHKEHHBIMU BBIOpOCaMU
Y TOPSTYUMH TISITHAMH, KOTOPBIE TAKKE SBILSIFOTCS PEHT-
reHOBCKUMHU HcTouHuKamu [17]. Pagmonsobpa-
xenue 3C 295, nomyueHHoe Ha Teneckonax VLA
(Very Large Array, Hero-Mekcuko, CIIIA, <http://
www.vla.nrao.edu/>), [ 18] nokazano Ha puc. 6.

3C 295 15515 MHZ

Ha miuTenbHBIX, MHOTOJIETHUX MHTEpBAajax Bpe-
menn 3C 295 sBnsercs HOCTATOYHO CTAOMIBHBIM
panuouctoaHUKOM. 1o HabIFOIEeHUSIM, BHIIOITHEHHBIM
Ha 26-meTpoBoM pannoreneckorie UMRAO, 3a Bpe-
M ¢ 1984 o 1999 r. u3MeHeHue MIOTHOCTH OTOKA
coctaBmwio ~ (0.7 fIH Ha wacrotax 14.5 u 8 I'To u
1.4 S1n na yactote 4.8 I'T'. Cpeguue 3HaUEHUSI TIIOT-
HOoCTH MmoToKa paBHbI 6.4 fun (4.8 I'Tn), 3.8 An
(8 I'Tu) m 1.7 Au (14.5 I'Tu) [19]. [Toatomy 3TOT
PaIMOUCTOYHHK HCIONB3YeTCsl B OCHOBHOM Kak Ka-
JTUOPOBOYHBIH. OTHAKO TIONPOOHBIC HAOTIOICHUS dTO-
r'0 UCTOYHMKA MOKA3aJIM, YTO y HEr0 BO3MOYKHA ITepe-
MEHHOCTh C XapaKTePHBIMHA BpeMEHAMH B HECKOIIBKO
JIECATKOB JIHel U MeHblIe. Hanpumep, B pabore [20]
MIPOBE/IEH MEPHUOAOT PAMMHBII aHAIIN3 JJIsI MHOYKECTBA
pamuonctouHNKoB u3 kataora UMRAOQO. s 3C 295
MoJTy4eHo 3HadeHue kBasuriepuona 0.1 roma Ha vac-
tore 4.8 I'T'1y, 0.2 roga Ha yactore 8 I'T'1, Ha yacTo-
te 14.5 I'T nepuon He onpeneneH. B padore [21]
OTMEYeHa MePEMEHHOCTh HU3KOM aMIUTUTYNIBI C KBa-

5226155 —

15.0 —

145 —

14.0

135 —

13.0 —

CKNoHeHue

125 —

12,0 —

nor—

1409 33.7

334 333 33.2

Mpamoe BocxoXxaeHune

Puc. 6. Kapra 3C 295, nonyuennas aBropamu pabotsl [ 18] Ha uactore ~ 15.5 I'T'y Ha paguoteneckonax VLA (yrioBoe pasperieHue

0.1"). Xoporo BUIHBI OOKOBBIE BEIOPOCHI B 00OHX JIEHECTKaX
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3unepuogoM ~ 41.5 cyt Ha yactote 8 I'T1. Onnako
CHCTEMATHYECKNX MHOTOJHEBHBLIX HAOMIOMECHUIN IS
OIpeAeeHNs BHYTPUCYTOYHOM IEPEMEHHOCTH PaHee
JUISL 3TOTO PAMOUCTOYHUKA HE TIPOBOIUIIOCH.

3.2. Pe3yabTaThl NepuOIOrPAMMHOIO aHAJIM3a
nas paaguonctoynuka 3C 295

Pesynerarsl, mpuBeieHHBIE B padoTe, SIBISIFOTCS TIPE-
BapUTENILHBIMHA U OyJyT YTOYHEHbI B TIOCIICIYOIICM.
Ha manroM sTarre B poriecce HaOMIONCHNH OTIIaKHBa-
Jlach MeToauKa HaomoneHuin. OffHaKo y>ke epBhIe pe-
3yJBTaThl OKA3aJIMCh MHTEPECHBIMH, U Jajiee CICHyeT
MX KpaTkoe orucanue. B Hauane HaOmoneHunil miaHm-
POBAJIOCH UCTIONB30BaTh UCTOUHHK 3C 295 kak kanuo-
poBouHbIid BMecTe ¢ ucrounrkamu 3C 123 u 3C 196.
Ho Bo Bpemst ceanca nHadbmonenuii 20 utonst 2017 . Ha
gacrore 5 [T ObuTa Toy4yeHa KpuBas M3MEHEHUS
IIOTHOCTH ITOTOKA BOJIHOOOPa3HOTo Buja (prc. 7) ¢ Xa-
pakTepHbIM BpeMeHeM =~ 1.3 u 3 4. [loaTomy manee
JUTNTETTFHOCTD HAOMIONEHNS U KOJIMYECTBO OTCUETOB
IUIOTHOCTH MOTOKA JJIs 3TOr0 UCTOYHUKA ObLIH YBEJIH-
YyeHbl. Yepes ceMb THeH AMM30IUIeCKIX HaOMFoneHIi
OBUI 3apEerUCTPUPOBAH HEOOJBIION POCT TUIOTHOCTH
MOTOKA, U AIIPOKCUMALHS OJJHOU CHHYCOUIOU C IEPUO-
oM = 2.3 CyT mokKaszajia IMpeaIoI0KUTEIIbHOE Ha-
Jure Oojee [UINTENBHBIX KojeOanuii. B ceance HaOmro-
neruii 3C 295 ¢ 30 urons no 2 uronst 2017 1. ObLH 110-
JIy94€eHBI IOBOJIbHO KaueCTBEHHBIE 3aITUCH, 32 UCKITIOUE-
HUEM JaHHbIX Ha yactote 8.4 [T, rae urym Obi1 00516-
11e, YeM Ha APYyTvX yactotax. Bo Bpems aToro ceanca
XOPOLLIO TIPOCTIEKUBATICS Cy TOUHBIN M IOy Cy TOUHBIH X0
W3MEHEHHSI TUNIOTHOCTH TIOTOKA, HAWITYUIINM 00pa3oM
BBIp)XEHHBIN Ha yactoTax S u 6.1 I'T1 (puc. 8).

IImoTHOCTB ITOTOKA, 0. €.

°3C 295, 51T, 20 mions 2017 .

0.5

AL S B S S B S B L S S B B

12 14 16 18 20
Puc. 7. I'padhuk U3MEHEHUS MJIOTHOCTHU MMOTOKA C BHIYTEHHBIM
cpennuM 3HaueHueM ucrouHuka 3C 295 na wactrote 5 [T
20 mronst 2017 1.: micxoHbIE JaHHBIE (O) U aNIPOKCHMAIS CH-
Hycouaamu ¢ nepuopamu 3, 1.6 u 1.3 u (-0 —). Peskoe nagenue
KOJIM4ECTBA OTCYETOB HE ITO3BOJIMIIO IPOCIIEANTD JallbHEMIIee
HM3MEHEeHNEe Ha9aJIbHOTO KOJTeOaH s

Bpems, u
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IInoTHOCTH IIOTOKA, 0. €.

3C 295, 6.1 T, 30 HIOHS - 2 urons 2017 .

o
T

T T T T T T T

-4
6.99

Puc. 8. I'paduik u3MEHEHUS MJIOTHOCTH MMOTOKA C BEIYTCHHBIM
cpenuuM 3HaueHHeM ncrounnka 3C 295 na wacrore 6.1 I'Tx
¢ 30 uronst no 2 uronst 2017 1.: cXoAHbIe AaHHBIE (O) U alpPOK-
CHMAIIUs CHHyCOHJaMH ¢ ieprofaMu 24, 12 u 7 4 (—0 —)

st HaOnmonaTeNbHbIX TaHHBIX, TOJMyYCHHBIX Ha
gacrotax 6.7 u 8.4 I'T'm, npuMeHEHO CTiIaKUBaHHE
MOJIMHOMHAIBHBIM CKOJIB3SIIMM CPEIHUM, H TIEPHO-
JIOrPaMMBbI TIOCTPOCHBI YK€ 10 CIIIa’KEHHBIM TaHHBIM.
Tak, mia gacroter 6.7 I'T'11 Ha mepuogorpamme 1Ba
MakcumymMa (epuoasl ~ 7.7 u 5.6 4) IpeBBILIAIOT
JIOBEPUTEIbHBIA YPOBEHB, paBHBIM 99 %, m oauH
MakcuMyM (=12 4) IpeBbIIaeT JOBEPU-TEIbHBIN
ypoBeHb 99.9 %. [{ns wactotel 8.4 [T 1Ba Makcu-
MyMa TepuoorpamMmsel (mepuoasl ~ 7.8 u 5.7 q)
MIPEBHINIAIOT YpoBeHBb 99.9 % (puc. 9).

[Hanee, paccmorpuMm ceanc Habmonenuid 3C 295
¢ 5 urons no 27 urons 2017 . B aTom ceance Hau-
0oJiee KaueCTBEHHBIE 3alCH IMOIyYEHBI HA YacTO-

Cl'[eKTpaJ'ILHa.ﬂ IITOTHOCTH MOIIHOCTH
3C 295, 8.4 I'T', 30 mrons — 2 mrons 2017 1

!
Pars
12 [99.9

B 99
8 L 95

| 90

50

.

0
4 12.574 39.529 12427 390.64 Yacrora,
LUKJIBI B MECSI

Puc. 9. Tlepuogorpamma st uctounuka 3C 295, gacrora
8.4 I'Tm. [lepBorit MakcumyM — 7.8 4, BTOpoii — 5.7 4 (3T0 Tpea-
TIOJIOXKUTENIBHBIN PE3yJIbTaT, I0OCKOJIBKY UCXOHbIE JTaHHbIE 3a-
urymiieHsl). [opH30HTaIbHBIC IMHUN — JI0BEPUTEIILHBIC YPOBHH
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tax 5 u 6.7 I'Tu. Ha nepuonorpammax 4eTsipe
MAaKCUMyMa IPEBBIIIAIOT TOBEPUTEIbHBIN YPOBEHbD,
paBHbBIH 99.9 % (mepuonsl ~ 7.7 u 4.6 4, a TaKKe
CYTOYHBII ¥ TTOTyCYTOYHBINA IIEPUOIBI). DTH YETHIpE
Tepro/ia He 3aBUCAT OT critaxxuBaHus. [Ipumep 3a-
nucu Ha vacrore 6.7 I'T' mokazan Ha puc. 10.

Ha cnenyromem stane ObUIM TpOaHaIM3UPOBaA-
HbI BCE HAONIOACHHS, TTONYYCHHbBIE 3a JIBa MecsIa
Ha YeTHIPeX YacTOTaX, C EbI0 BBISBICHUS MEXKCY-
TOYHBIX KOJICOAHW TNIOTHOCTH MOTOKA HA BPEMECH-
HBIX Macurtabax — HECKOJBLKO AHEHW. BrImoaHEeHO
MpeIBapUTEIBHOE CTIaXKUBAHUE JAHHBIX CKOJb-
3smuM cpeqHuM. MHTepecHO# 0COOEHHOCTHIO SIB-
JAI0TCS pe3Kkue “npoBajibl”’ MJIOTHOCTH MOTOKa
3C 295 ¢ mocneayrommuM OBICTPBIM BOCCTaHOBJIC-
HHEM Ha BCEX dJacToTax HabOmromenwii. Hampumep,
Ha yactore 5 I'TH 3TM MUHUMYMBI NPUIUINCH HA
cinenytomue auu: 20 utons, 1, 2, 5, 7 u 10 uronsa
2017 r. Ha npyrux 4actorax OHU BBIpaXKE€HBI 3aMET-
HO Xy’Ke, HO B 3TH Xe AHH. BpeMs MHHIMyMOB He-
CKOJIBKO pa3Hoe, oT ~16 no 19 4, game ~18 4.
Bo3MokHO, B 3TO BpeMst OB HEKHE ITUPOKOIOI0C-
HBIC TIOMEXH MPHU HAOTFOICHUSIX.

Ha Bcex gactorax y 3C 295 xopoiro mposiBH-
JUCH TIepuoasl ~12 4 (¢ Gonblieit aMIUTUTYION) U
~24 4 (c MEHbIIECH aMILIUTYJOH), MOCKOJIBKY
MOHOC(EPHOE TTOMIOIICHUE PAIHOBOIH U3MEHSIETCS
OT JHS K HouW [22]. 3HaueHUE BO3MOXKHOTO JOJI-
TOBPEMEHHOT0 nepuoaa coctaBuio ~10+11 cyr
(Takke Ha BCEX YaCTOTaX), CIIEKTPaIbHbIC MaKCH-
MyMEBI Ha TEPUOJOTPaMMaX IMPEBBIIIAIHA TOBEPHU-
tenabHBIe YpoBHU 90 11 99.9 %. OTH 3HAaUeHNS OYEHB
OJIM3KH K pe3yNbTaram, MoIy4YeHHBIM B padore [23]
s ucrounuka 3C 295. B aroli paboTe Ha 4acTo-

TTnoTHOCTH IOTOKA, SAH

Tax 2 u 8 I'T'n BpemMeHHas LIKajla EpPEMEHHOCTH
oneHena B 10.3 u 15.9 cyt coorBercTBeHHO [23].
Kpome atoro, nns gactotel 5 I'Tu, ¢ Haunydmum
3al0JTHEHHUEM TOYKaMH HHTEpBajia HaOJIOACHHUIA,
Ha TEepHUOJOTpaMMe MPUCYTCTBYIOT JBa MaKCH-
MyMa CO 3HAYCHHUSMHU NEepruosioB ~4 u 3 cyT, 4To
BEPOATHO COOTBETCTBYET PACIICILUIEHUIO OZHOTO
peajpbHOTO Mepuojaa Ha JBe OJNIM3KHWE TapMOHUKU.
Jst oneHK MUHHMAaJIbHOTO 3HA4MMOTO TEpHoAa
KOJIeOAHUH TJIOTHOCTH MOTOKA PSIBI JAHHBIX TU(-
tdhepennupoBanuce. uddepennnporanne momas-
JISeT JTOJITOBPEMEHHEIE KOJIeOaHus, BEIACIAS ObIC-
TPYIO COCTaBISIOILYIO NIepeMeHHocTU. Takum 00-
pa3oM OBLIO YCTaHOBJIEHO, YTO MUHUMAJIbHBIN 3HA-
YUMBIN Tieproj Ha yactoTax 5 u 6.7 I'T (Ha aTux
4acToTax HauOOoNbIIee KOJTUYECTBO OTCUETOB IIOT-
HOCTH TOTOKa) COCTaBIsAET ~ 4.5 d.

3.3. Pe3yiabTaThl HAOIOMEHUI KAIHOPOBOYHBIX
ucrounukoB 3C 123 u 3C 196

Ecnn mabmiomaeMpie TIEpPUOILI TEPEMEHHOCTH HC-
tounuka 3C 295, kpome 24 u 12 4, cBSI3aHBI C HOHOC-
tdhepubIME 3 dexTamMu, Mog00HAS TEPUOTUIHOCTD
JOJKHA OBITh M Yy KaTHOPOBOYHBIX MCTOUYHHUKOB
3C 123 (papuoranaktuka) u 3C 196 (cetidepToBckas
raJlakThKa rmepBoro tumna). OH1 HaOIoqauch Ha TOM
K€ WHTepBajie BpEeMEHU W Ha TeX € YacTOTax.
Hawubonsiiee uncno u3mMepeHuit IOTHOCTHU MOTOKA
Ob110 Ha yactoTtax 5 u 6.7 ['T'n. OgHako nepuogor-
paMMHBIN aHAN3 MMOKAa3aJl OTCYTCTBUE KaKUX-THO0
3HAUUMBIX, TpeBbImaromux 90 % A0BEpUTEIHHBIN
YPOBEHb, IIEPHOIOB MEHBIIIE CIIA00TO CyTOYHOTO KO-
nebanus.

°

°

(o))
T T T 111
°

3C 295, 6.7 T, mons 2017 .

s
’O . °
B2
4% : %%
2f ’ .
O L 1 1 1 1 1 1 1 1 1 1 1 ° 1 | 1 1 ° Ol 1 1
69 70 71 72 713 74 15 16 17 Bpems,

J0JIM MECAIla

Puc. 10. Tpadvk u3MeHeHuUs IIIOTHOCTH ToToKa uctounuka 3C 295 B utone 2017 . na gactote 6.7 ['T'11: critakeHHbIe TaHHBIC — @;

HCXOJHBIC JaHHBIC — O

264

ISSN 1027-9636. Paouogusuxa u paouoacmporomus. 1. 22, Ne 4, 2017



O npozpamme u npedeapumenbHvlx pe3yibmamax UCCIe008anULl GHYMPUCYMOYHOU U MEHCCYMOYHOU NePeMEHHOCTNU NOMOKOS....

4. Pe3yabTaTbl HA0MOAEHMI MCTOYHHUKOB
3C 273, 3C 454.3, BL Lac u OJ 287

HecmoTps Ha TO, 9TO OCHOBHOH yHOp OBIJI CACIIaH HA
HaOmonenne ucrounnka 3C 295, ObUM IPOBEIEHBI
TaKXKe HCCIeoBaHUsA ABYX kBazapos, 3C 273, 3C
454.3, n nyx naneptun, BL Lac, OJ 287. Otu uc-
TOYHUKHU U3BECTHBI CBOEH JOJTOBPEMEHHOMN U BBICO-
KOaMILUTATY/THOM NIEPEMEHHOCTHI0. Y HUX OTMEYaeT-
s TaKOKe HATMYUE BHYTPUCYTOYHON TIEpEMEHHOCTH
B paanoaunanazoHe. KoiamdecTBo momyyeHHbIX 0TCUe-
TOB TUIOTHOCTH MOTOKAa OBLJIO CPaBHUTEIHHO HEBE-
JIUKO, TIOTOMY B HaIlle paboTe BHyTpHUCYTOYHAS T1e-
PEMEHHOCTh 3THX MCTOYHHUKOB HE OTMEYaach.
ITpumep 3anuceit MIOTHOCTH MOTOKA PaTUOU3ITyde-
Hus uctounuka 3C 273 Ha 9eThIpex 9acToTaxX, 00he-
TUHEHHBIX Ha OJHOM rpaduke, mokazan Ha puc. 11.

YV KBa3zapoB BUIAHBI MEJICHHbIE N3MEHEHUSI TI0T-
HOCTH TTOTOKa ¥ MOKHO TPEIOI0KUTh, YTO Xapak-
TEepHBIE BpEMEHA dTUX M3MEHEHHI COCTaBISAIOT He-
CKOJIBKO HEIeNb. Y JIalepTuil, KOTOpPBIE 10 JAaHHBIM
MHOTOJIETHUX HAONIONEHUH 00NamatoT ‘‘BCIBINIEY-
HBIMH ™ OBICTPBIMU U3MEHEHUSMH TUTIOTHOCTH TIOTO-
Ka, HaJIO)KCHHBIMHA Ha JOJTOBPEMEHHBIE TPEH/HI,
TaKXkKe HaOII0AaI0Ch OYEHb OBICTPOC yBEIUUCHUE
IDIOTHOCTH TIOTOKA, HO 6€3 SIBHBIX ITUKINIECKUX KO-
nebanuii. [Ipumep 3ammceii ms OJ 287 mokaszad Ha
puc. 12. B mocnenyrommx ceancax HaOMIONCHUNA STHM
WCTOYHUKAM TUIAHUPYETCS YACNHUTH TOCTAaTOYHO
BPEMEHH C TIEJIbI0 YBEPEHHOTO BBIZCTIEHHS KaK MEX-
CYTOYHOM, TaK U BHYTPUCYTOUHOMN MEPEMEHHOCTH.

[InoTHOCTE ITOTOKA, SH

5. O6cyxnenue

BryTprcyTouHas n MeXCYTOUHAs MEPEMEHHOCTh
BHETAJIAKTUYECKUX PaTUONCTOYHHKOB COCTOUT W3
JIByX COCTABIIIONINX, BHYTPSHHEH 1 BHEIITHEH (Mep-
[IaHUSI Ha HEOAHOPOIHOCTSX CPEbl, OM3KOHN K HC-
TOYHHKY, MEXK3BE3THBIC MEPITaHFSI, HOHOC(HEPHBIE d(-
(exTh1, momexn). Hanbosee mmpoxoe pacpocTpaHe-
HUeE MTOTyYHia MOZEIb, 00BSICHAIOIIAS TEPEMEHHOCTh
MepIaHUAMH UCTOYHUKA Ha HEOIHOPOIHOCTSIX MEX-
3BE3THON Cpellbl MEeXIy HUCTOYHHKOM W HaOIroma-
TeneM. B TakoM cirydae mepuossl KojieOaHui TI0T-
HOCTH TIOTOKa M3ITy4YEeHHS OyIyT HEYyCTOWIMUBBIMHU
(i ke xoneOaHUs OyIyT HETIEPUOIUYECKUMH) BO
BPEMEHH W Pa3HBIMU JUTA Pa3HBIX CEaHCOB HAOIIO-
nenuii. Kpome 3Tor0, HOMMKHA OBITH ILTOXas KOP-
peNsus TaHHBIX MEXAY pa3HbIMH YacTOTaM{ Ha-
OIroeHui ¥ OTCYTCTBHE KOPPEIAINN MEXKTY Paro-
HaOITFOICHUSAMH 1 HAOMIONEHUSIMA B WH(OPAKPACHOM,
ONTHYECKOM quana3zoHax [24]. OmHako y HEKOTOPBIX
PaAMONCTOYHUKOB JaHHBIE HAa Pa3HBIX YaCcTOTaX Ha-
OITIONIEHHIA XOPOITIO KOPPEITUPYIOT, pENKO HaOIronaeTcs
KOPPEISAIIUS MEeXTy TaHHBIMH B PaJIHO- K HH(paKpac-
HOM HJIM ONITUYECKOM Jrara3oHax. B Takom cimydae
peanu3yercst BapuaHT (OH HanboJiee UHTPUTYFOIIHH ),
KOTOPBI COCTOHMT B TOM, YTO NEPEMEHHOCTh 00YyC-
JIOBJIEHa BHYTPEHHUMH MPOILECCAMU B JKETE WU
o0nacty, OMU3KON K aKKPEIIMOHHOMY JTUCKY Pajifo-
HMCTOYHHKA. 31ech 0ojiee MpUMEHMMa MOJIETh pac-
MIPOCTPAHEHUS YIAPHBIX BOJIH B JDKETE, KOTOphIE (hop-
MUPYIOT OY€HBb OBICTPBIE U KBAa3WUIICPUOJAHYCCKUC

—o
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Puc. 11. VI3meHeHue m10THOCTH 1oToka y ucrounuka 3C 273 B reyenuu urons 1 utoist 2017 . va vacrorax: ST (0); 6.1 [T (O);
6.7IT (2)n 84T (0). BunHbl MeasieHHbIE TPEHBI, XapaKTEPHOE BpeMs KOTOPBIX IPEBBIIIACT MHTEPBaJ HAOIIOeHUH
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Puc. 12. VI3mMeHeHHe IIOTHOCTH OTOKA Y McTtouHnka OJ 287 B TedeHuu mrons 1 urois 2017 . va gacrorax: ST (0); 6.1 [T (D);
6.7TTu (~A)n 84T (0). B Hauane u KOHIIE HIOHS HAOMIONAIOTCS Pe3KKeE KoJieOaH!s BBICOKOH aMIUTUTY/IbI HA YEThIPEX 4aCTOTax

KoJIe0aHMsI TUIOTHOCTH TIOTOKa [25]. 1jist paguouncToy-
HUKOB C Y3KOKOJUIMMHUPOBAaHHBIMH JIKeTaMu (Yol
pactBopa = (.1°) mpenmoiaraercs, 4TO pacHpocT-
paHeHHe B JDKETE BPAIIAIOIINXCS CTYCTKOB IIIa3MBbl
(hopmupyet ObICTpBIe KOJeOaHUS TUIOTHOCTH ITOTO-
Ka, HaOmogaeMble MEePUOIbl KOTOPBIX 3aBHUCIT OT
OCHOBHOI'0 II€pHOJa BPALICHHUs IJIAa3Mbl KETA.
[Tpu 3ToM MoOTyT HaOMIOOATHCSA BAPHALIMU IIOTHOCTH
[IOTOKA C XapaKTePHbIMU BPEMEHAMH MEHbLIE CYyTOK
[26]. Kpome »TOrO, €CTh MOJEIN, OCHOBAaHHBIE Ha
MAarHUTHBIX MEPUCOCAMHEHUSIX W BCIBIIIKAX B TOpPsi-
4eil KOpOHE aKKPEIMOHHOTO JrcKa (Harpumep, [27]).
Habnronaemast ObicTpasi mepeMeHHOCTh, BEPOATHO,
(opmupyeTcst Kak BHYTPEHHUMH IIPOLIECCAMU B pa-
JUOUCTOYHHKE, TAK M MEK3BE3THBIMHI MEPLIAHUSIMH.
ITosToMy m3ydenme >Toro (peHOMEHa SIBIISETCS BaXK-
HOH 3a1a4eil, MO3BOJISIONICH paciiupUTh NPEACTaB-
JICHHSI O TIPUPOJIE AKTUBHBIX SIIEP TaTaKTHUK.

6. BoiBoasbl

1. Hayata mporpamMma HaONIOOEeHUH MO HCCIENO-
BaHHWIO BHYTPHCYTOYHOH MepeMeHHOcTH B BeHTc-
MTAJICCKOM MEXTyHApPOIHOM PaFioacTPOHOMHYECKOM
uentpe (JlaTBust), mpoBeneHa 0TpabOTKa METOIMKH
STUX HAOMIOACHU Ha 16-METPOBOM PaIUOTEIIECKOIIE.
[MogoOpana rpynmna paiHOUCTOYHUKOB M IOJY-
YEHBbl TECTOBBIC 3alMCH B TCUCHUU HUIOHS U HIOJS
2017 r. Ha yactorax 5, 6.1, 6.7, 8.4 I'T'1.

2. O6HapyxeHo, uyTo y ucrounuka 3C 295, Ha gac-
totax 5 u 6.7 I'T'y cymectByer kBazumnepuon 4.5 u.
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Konebanne ¢ mepuomom 1.3 4, mposiBuBIIEeCs B
cepuu HaOmonenuit 20 utons 2017 r., B janbHeemM
HE MPOosIBIIIOCh. Kpome 3Toro, HabIIoaaIuch KBa3u-
Nepuoabl ~7+7.7 4 U B OTACIBHBIE CEAHCHl Ha-
OmroneHnii ~ 5.6 4 U Ha yacrtorax 6.1 u 8.4 I'Tw.
OTHU NaHHBIC SBISIOTCS HOBBIM PE3YNIBTAaTOM, TO-
CKOJIbKY paHee CTOJIb OBICTpas MEPEeMEHHOCTh HC-
tounmka 3C 295 B paguonnama3zoHe He OTMEUasach.

3. Bo3MOXHO, CYIIECTBYIOT U JUITUTENbHBIE KOJIe-
0aHMs TUIOTHOCTH MOTOKA M3ITyYCHUS HA YEThIPEX
yactoTax y uctounuka 3C 295 ¢ kBasumnepuonom
~10+11 nHet m ~3+4 cyt Ha yactore 5 [T

4. AHanmu3 3anucell KannOPOBOYHBIX UICTOYHHUKOB
3C 123 u 3C 196 noka3zan caaboe MposBICHUE TOb-
KO CYTOYHOTO X0/Ia B U3BMEHEHHUH UX IJIOTHOCTH T10-
TOKa U3IydeHUs 0e3 HATIHs APYTHX MTePUOHIeC-
KUX KOJIEOaHUIA.

5. IlpenBaputenbHble pe3ynbTaThl MOKa3bIBAIOT,
YTO, BO3MOXKHO, CE(PePTOBCKHUE TATAKTUKHU 2-TO TH-
T1a, IPOSIBJIAIONINE CTAOMILHOCTE Ha JTOJITOBPEMEH-
HbIX MHOTOJICTHMX HHTEpBajaX HaOJIONEeHUH, MO-
TYT TIPOSIBIISITH cIa0yro MepeMEeHHOCTh Ha BPEMEH-
HBIX MacITa0ax OT ACCATKOB JHEH 0 HECKOIbKHX
4acoB.

6. Ananus 3anucei s kBazapos 3C 273,3C 454.3
u naueptug OJ 287 u BL Lac nokaszan oTCyTcTBHE
UUKJINYECKON TEPEMEHHOCTH, BO MHOTOM M3-3a He-
3HAYUTENILHOTO KOJIMYECTBA OTCUETOB ILIOTHOCTHU
MOTOKA. Y JIAIEPTH]I IOTOK PE3KO MEHSETCS B Kak-
IIOM ceaHce HaOmogenuii. Hanuume MenaeHHBIX

ISSN 1027-9636. Paouogusuxa u paouoacmporomus. 1. 22, Ne 4, 2017



O npozpamme u npedeapumenbHvlx pe3yibmamax UCCIe008anULl GHYMPUCYMOYHOU U MEHCCYMOYHOU NePeMEHHOCTNU NOMOKOS....

MOJIMHOMHAJIBHBIX TPCHAOB YKAa3bIBACT HA BO3MOXK-
HOC CYIICCTBOBAaHUC KoneOaHuil ¢ XapaKTCPHbBIM
BPEMCHCM B HCCKOJIbKO HCACIIb.
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ON THE PROGRAM AND PRELIMINARY RESULTS
OF INVESTIGATIONS OF INTRADAY

AND INTERDIURNAL FLUX VARIABILITY

OF EXTRAGALACTIC RADIO SOURCES

AT TELESCOPES OF VENTSPILS INTERNATIONAL
RADIO ASTRONOMY CENTER (VIRAC)

Purpose: From April 2017, a monitoring program of observa-
tions has been started at the RT-16 telescope of Ventspils Ra-
dio Astronomy Center (frequencies 5, 6.1, 6.7, 8.4 GHz) to
study the intraday and interdiurnal variability of extragalactic
radio sources. At the first stage, the technique was developed
and trial observations of extragalactic radio sources 3C 295,
3C273,3C454.3, BL Lac and OJ 287 were made.
Design/methodology/approach: Research efforts were made to
test the modes of source observations in the context of some
other different programs and calibration procedures, taking into
account the influence of various factors in monitoring observa-
tions with the RT-16. For this type of data, the most effec-
tive is search for quasiperiods of radio source fluxes by the
Lomb-Scargle method with the following approximation of ob-
servations by trigonometric polynomials.

Findings: The radio source 3C 295 appears to have quasiperio-
dic fluctuations in radiant flux density at the time scale of ~ 4 h,
as well as =5 and 7 h in different observation sessions,
and long-term oscillations at the time scale of 10—11 and
3—4 days. Inradio sources 3C 273 and 3C 454.3, due to a small
number of observations, only the day-to-day trends are observed,
BL Lac and OJ 287 show no trend and quasi-periodic changes in
flux density. Obtained results are preliminary and will be refined
with accumulation of observational data.

Conclusions: Methodology for realization of observations and
calibration was prepared and tested for the monitoring program
to study intraday and interdiurnal variability of extragalactic
radio sources using the RT-16 telescope of Ventspils Radio As-
tronomy Center. Preliminary results of analysis of obtained data
showed the effectiveness of applied technique and their confor-
mity to the results of similar studies published earlier.

Key words: radio telescope, radio source, periodogram, quasi-
periodic changes, intraday variability, trigonometric poly-
nomial

ISSN 1027-9636. Paouogusuxa u paduoacmponomus. T. 22, Ne 4, 2017

A.JI Cyxapes!, B. B. Bespykog?, M. IO. Bneioepc?, A. A.
Opbioanc?, M. I. Psbog’

'O6cepraropis “YPAH-4”, PafioacTpOHOMIYHHIA iHCTUTYT
HAH VYkpaiuny,
Byin. [lymikinceka, 37, M. Oneca, 65011, Ykpaina
2 BEeHTCHUICHKU#T MiXKHAPOTHHUIA
panioactpoHomiunuii ieHTp (VIRAC),
Byi. [mkeniepy, 101, m. Bentemine, LV-3601, Jlarsis

ITPO MMPOI'PAMY TA ITOITEPEHI PE3VJIBTATU
JOCIJPKEHB BHY TPILITHBOIOBOBOT

TA MDKJOBOBOI MIHJIMBOCTI TTIOTOKIB
BUITPOMIHIOBAHHS [TO3ATAJTAKTUYHUX
PAJIIOJIDKEPEJI HA TEJIECKOITAX
BEHTCIIIJICBKOI'O MDKHAPOIHOT O
PAJIOACTPOHOMIYHOI'O HEHTPY (VIRAC)

IIpeomem ma mema pobomu: 3 xBitHs 2017 p. Ha Teneckori
Benrcnincekoro pagioactponomiuHoro rentpy PT-16 (wactorn
5,6.1,6.7, 8.4 I'T) po3movanocsi BAKOHAHHS MOHITOPUHIOBOT
MPOTPaMH CIIOCTEPEEHB 3 METOIO JIOCITIJDKEHHS BHY TPILIIHBOI0-
60BO1 Ta MiXkJ000BOT 3MIHHOCTI MO3araJlakTUYHUX pa-
niomkeper. Ha mepuiomy erari 3aiiiCHFOBATIOCH BiTIpaIfOBaHHSI
METO/IMKH T4 BUKOHAHHS IIPOOHMX CIIOCTEPEIKEHB I103arajakTuy-
Hux paniomkepen 3C 295,3C 273,3C 454.3, BL Lac 1 OJ 287.
Memoou i memodonoeisi: BUKOHaHO TOCTIAHUIBKY poOOTy
11010 BiIPAIFOBAHHS PEXKUMIB CIIOCTEPEKEHB pajlioJuKeper 3a
YMOB BUKOHaHHS Pi3HHUX IIPOTrpam, NpoLeLypH KaniOpyBaHHS,
BpaxyBaHH BIUTMBY Pi3HUX YNHHUKIB IIPH MOHITOPUHTOBUX CIIO-
crepexxeHHsix Ha PT-16. [{ins mopiGHOTo posty AaHuX Haipesylib-
TATHBHIIINM € TIOIITYK KBa3iMepioiB MOTOKIB BUTIPOMIHIOBAHHS
pamiomxepen metooM Jlom6a—Ckapriia 3 moJaIbIIol0 alpoK-
CHMALII€I0 CIIOCTEPEIKEHb TPUTOHOMETPHYHUMH IOJIIHOMAMH.
Pesynomamu: Y paniomxepena 3C 295 nposBIsSIOTECS KBa3i-
HepiOIIHI KOJIMBAHHS IIJIEHOCTI TOTOKY BUIIPOMIHIOBAaHHS Ha
gacoBoMy MacmTabi ~4 T, a TakoX ~5 17 Ty pi3Hi ceaHcH
CIIOCTEPEXKEHb, 1 TPHUBAJIi KONUBAHHSI Ha 4aCOBOMY MacIITa0i
10+11 1 3+4 ni6. Y paniomkepen 3C 273 13C 454.3 B 38’513-
Ky 3 HEBEJIMKUM YHCIJIOM CIIOCTEPEKEHb Bi[3HAYAETHCS HASIBHICTh
TITBKU Mik1000BUX TpeHAiB, y BL Lac i OJ 287 TpenmoBux
Ta KBa3ilepioUIHUX 3MiH I'YCTHHU ITOTOKY He BUsBIIEHO. OTpH-
MaHi pe3yJbTaT!H MaloTh MONEPEIHi XapakTep 1 OymnyTh yTO4-
HIOBAaTHCS B Mipy HAKOITMYEHHS CIIOCTEPEKHHX JJAHUX.
Bucnosok: Tligrotonena i anpoOoBaHa METOJMKAa BUKOHAHHS
CIIOCTEpPEIKEHb 1 KaiOpyBaHHS JJIsI MOHITOPHHTOBOT TPOTpamMu
JIOCITIJDKEHHS BHY TPIITHBO1000B01 Ta MXKI000BOT 3MIHHOCTI TO-
3araJlakKTUYHUX pafiomkepen Ha Texeckori PT-16 Benrcmincs-
KOTO pajiioacTpoHOMi4HOTO 1eHTpY. [TonepeHi pe3ynsrary aHa-
JI3y OTPUMAaHHX JaHUX ITOKa3aIi eheKTHBHICTH 3aCTOCOBYBAHOT
METOIVKH Ta iX BiMOBIAHICTH OITyOIiKOBAaHIM PaHIIIIe Pe3yib-
TaTaM IOAI0OHUX JOCIIKEHb.

Kmouosi cnosa: pagioTeneckor, pamioaKepeno, mepiogorpama,
KBAa3iMepioINIHi 3MiHH, BHYTPIIIHE0JO00BA 3MIHHICTb, TPUTO-
HOMETPUYHHI1 IOJTIHOM
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