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AGN intra -day and inter-day variability studies on VIRAC radiotelescopes.

VentspilsInternationalRadioAstronomyCentre(VIRAC)operateswith two radio telescopesRT-16 andRT-32 accordinglywith 16 and32 m
fully steerableCassegraintype antennas. Startingfrom year2017, the VIRACradio telescopesareusedto studythe intra-dayandinter-day
variabilityof varioustypesof activegalacticnuclei(AGN). Theinvestigatedsampleof radio sourcesincludes3C273, 3C454.3 (quasars),BL
Lacertae, OJ287(BLLacobjects)and3C295(SyII galaxy). Calibrationsourcesare3C123, 3C196, 3C286.

Thispostershowspreliminaryresearchresultsproposedfor discussion. Theseradiosources,assumedthere are intradayvariabilityin radio
and optical bands,both external(interstellarscintillations,ionosphericeffects)and internal (processesin the radio sourceitself) nature.
Theposter discusspossibilityfor observationsof thesepromisingobjectsduring VLBIsessionsby EVNand simultaneouslong-term total
flux monitoringusingVIRACantennas. Thetemporalchangesin fluxeslinkedwith VLBImapsopensopportunity to determinethe natureof
the physicalprocessesthat form fast flux changesof varioustypesof activegalacticnuclei.

üBasedon the manyobservationalsessionsof the source 3C295a longquasi-periodof Ғ3 daysispossibleat frequencies5 and6.7 GHz,
exceptfor it, there may be a longer quasi-periodҒ14 to 19 daysat both frequencies. In the June- July2017session,a 3-day quasi-
periodwasalsofoundandҒ10- 11days,whichiscloseto the valuesobtainedfor the April-May2018session.

üThesourceOJ287 showsfast flux variationsin time scaleabout 2-5 days,quasi-periodsof lessthan 24 hoursare not yet registered.
Possibleflux variationsof source3C295on the time scaleof 4.5-4.8 hoursarepresumablyregisteredonly in the sessionJune-July2017
andApril-May2018. Therefore,additionaltestingis requiredon longerandbetter datarecordson different radio-frequencies.

üThesources3C454.3 andOJ287showa goodcorrelationbetweensomefastburstsat 5 and6.7 GHz.
üThe3C273sourcehaslarge,trend-like flux variationsat 4 frequencies5, 6.1, 6.7, 8.4 GHzandfurther it is plannedto increasenumber

of observationsfor possibleregistrationof IDVandinter-dayvariability.

VIRAC, Irbene, radiotelescopes.
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Sample records for July 2017, 
1370 data points

Only two frequencies5
and 6.7 GHzare used,to
increase number of
samples flux density,
time obtaining one
point is about 17
seconds. To reduce the
noise effect, seven
samples of flux density
were averagedtogether.

An exampleof a radio sourcerecord for June- July2017
at 4 frequencies5, 6.1, 6.7, 8.4 GHz. Long-term trends
andhighamplitude of flux variationsarewell visible.

OJ 287 5 GHz, April-May 2018, 
smoothed by MA

OJ287 6.7 GHz, April-May 2018, 
smoothed by MA

Correlated 
outburst

Observation session July-August 2018. There are some simultaneous 
bursts at frequencies 5 and 6.7 GHz, smoothed data. Source OJ287.

Approximation by two sinusoids, a time scale of variability is about 65 hours.
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7.7-h

Source 3C295, 6.7 GHz:
Possible quasi-periods: 11.5 and 7.7 hours.

99.9%

Source 3C295, 5 GHz:
In Apr-May 2018 session, possiblefast quasi-
period �C4.8-h, In Jun-Jul 2017 sessionfound
closeperiod �C4.5-h. Verificationrequired.

To suppresslow-frequency part of the data, differentiation of the time serieswas
applied, an additional check will be made with longer data seriesand more data
points andat different radio frequencies.
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