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ngh redshift QSOs

Optically selected:

1 ~ 600 AGNs z>5

1 Radio loudness:
1 R>100
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* 101 radio-loud: S, 4io/Soptica>100

*S, ,GHz > 100 mly at -34°<§<49°

* Spectroscopic redshifts;

48 of 101 are identified as blazars in
BZCAT (Massaro et al. 2009, 2015) and only
7 have matches in 4FGL (Abdollahi et al.
2020.

NAME Z P, W/Hz INSTRUMENT
PSO J0309+27 6.10 1.9%10% R-600, Z-1000
J1702+1301 5.47 1.5%10%7 R-600, BTA
J0906+6930 5.47 3.9*10% R-600, Z-1000
11648+4603 5.38 1.5%10%7 R-600, Z-1000, AS-500/2
B2 1023+25 5.28 1.3*10%8 R-600, RT-32, Z-1000, AS-
500/2
11606+3124 4.56 3.6*%10% R-600, RT-22, RT-32
TXS 1508+572 4.31 R-600
J0646+4451 3.39 2.3*10% R-600, RT-22, RT-32, Z-
1000, AS-500/2
PKS 1614+051 3.21 1.8*%10% R-600, RT-22, RT-32, Z-
1000, AS-500/2
PKS 2126-15 3.26 2.8%10% R-600, RT-22, RT-32, Z-

1000, AS-500/2

SAO RAS 14/10/2024



TELESCOPES

RT-22, 37 GHz " RATAN-600, 1-22 GHz & RT-32, 5, 8 GHz
CrAO RAS — IAA RAS
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O 610 & 360 e 7
= Collective use centers Unique scientific facilities * I faciliti

Scientific and Technological Infrastructure of the
Russian Federation

Core Shared Research Facilities (CSRF) and Large-Scale Research Facilities (LSRF)



RATAN-600 observations 1997-2024

Flux Density, Jy

f,, (GHz) | Af,, (GHz) | AF, (mJy/beam) [ HPBW,, sec | AR, arcsec fo (GHz) | Af,, (GHz) | AF, (mlJy/beam) | HPBW,, sec [ AR, arcsec
22.3 2.5 50 1.0 11 22.3 2.5 95 1.5 16.5
14.4 2.0 25 1.1 13 14.4 2.0 50 1.6 18
11.2 1.0 15 1.4 16 11.2 1.0 30 2.1 23
8.2 1.0 10 2.0 22 8.2 1.0 20 2.7 30
4.7 0.6 5 3.2 35 4.7 0.6 10 4.8 53
2.25 0.08 40 7.2 80
1.28 0.06 200 10 110
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* Multifrequency monitoring of blazar variability on long

time scales (SAO RAS, MALBRICS collaboration)

* Monitoring SRGE J170245.3 + 130104 - the most powerful
X-ray quasar at z>5 (IKI RAS, SAO RAS)
* Radio spectra and variability of quasars at z>4 (SAO RAS,

SHAO)

* Radio properties of the distant quasars at z>3 (SAO RAS)




Search tool: the CATS Database
CA Astrophysical CATalogs support System
WWW.Sa0.ru/cats/

RADIO CATALOGS T

Data Usage Policy
Columns description

Export main Table
and RATAN-600 data

how/Hide columns

7C

1996 ApJS..103..427Gregory+ TC (G)

README file for the GB6 FTP directory

R

Redshift

BLcat Edition 1.3, May 2021

M.G. Mingaliev, Yu.V. Sotnikova, R.Yu. Udovitskiy, T.V. Mufakharov, E.Nieppola, and A.K. Erkenov

Original 2014 edition: 2014A&A...572A..59M

BL Lacs and cand. @ Uncertain type m

« radio catalogues; https://www.sao.ru/blcat
* ~630; 1800 blazars from Roma-BZCAT:
* Descriptions, software, graphics S, 4>100 mly, -35° < Dec < 45°.

Verkhodanov et al., 1997, 2005, 2009 Mingaliev et al., 2014; Sotnikova et al., 2022


http://www.sao.ru/cats/
http://www.sao.ru/cats/
https://www.sao.ru/blcat

|. HzQSO radio spectra

2006-2024; 7>3; S, ,>100 mly; 101 QSO

Sotnikova et al. 2021
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~ 0
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High-redshift quasars at z > 3 — 1. Radio spectra

@
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Yu. Sotnikova,'* A. Mikhailov.! T. Mufakharov,'>* M. Mingaliev.,"” N. Bursov,' T. Semenova,’

V. Stolyarov,'?* R. Udovitskiy.' A. Kudryashova' and A. Erkenov'
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Article
High-Redshift Quasars at z > 3: Radio Variability and
MPS/GPS Candidates

Yulia Sotnikova ¥***(, Alexander Mikhailov ', Timur Mufakharov >3, Tao An *°0), Dmitry Kudryavtsev ',
Marat Mingaliev »*¢C, Roman Udovitskiy !, Anastasia Kudryashova ', Vlad Stolyarov 7
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Flux density, Iy
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SRGE J170245.3+130104 at z=5.5

Khorunzhev et al. 2021; Tao An et al., 2023
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Radio spectra J1702+13: MWA, GLEAM-X, GMRT, ASKAP

RACS, VLA, NVSS and VLASS, and RATAN-600

Date: 2021-06-07 it BOTAL ASTRONOMICAL S0CTETY,

Peak=7.3 mJy/beam MNRAS 519, 40474055 (2023)
JEMOREIY [ 1,5-0.13 m)y/beam

Dec

00"

00'30"

J1702+1301

Advance Access publication 2022 December 22

mjy/beam

Tao An"“,"** Ailing Wang ©,"? Yuanqi Liu,' Yulia Sotnikova,’ Yingkang Zhang !

J.N.H.S. Aditya“ ** Sumit Jaiswal,' George Khorunzhev.” Baogiang Lao,"” Rugiu Lin
WISE J1702+1300 Alexander Mikhailov,” Marat Mingaliev,**” Timur Mufakharov “** and Sergey Sazonov®

https://doi.org/10.1093/mnras/stac3774

Is the X-ray bright 7 = 5.5 quasar SRGE J170245.34+130104 a blazar?

sl 2023MNRAS.519.4047A

RA



SRGE J170245.3+130104 at z=5.5

VLBl 2021

SAO RAS 14/10/2024

Yuangi Liu et al. 2024

.
E - 2 20
parameters L band S band C band
Epoch Dec 06 Dec 07 Dec 21
Total observing time, hr 2.75 4 2.75
Central frequency, GHz 1.73 2.26 4.87
Total bandwidth, MHz 256 256 512
Synthesis beam, mas 11.7x5.19 9.46x5.10 10.91 x 4.46
Image rms noise level, mly/beam 0.11 0.09 0.42
Peak flux density, mJy/beam 6.77 6.89 6.40
Integrated flux density, mly 8.35+0.09 7.47+0.08 6.57+0.02
Size, mas 3.28 1.63 0.91
Brightness temperature, 10° K 2.0 4.4 2.7

4.87 GHz 0.006
0.006
_ 5
0.005 z + 0.005
e £ o
0.004 B 2 0.004 £
(=5 E=] =
o ] o
=2 =l =
=8 = i
0.003 .5 g Q 0.003 F
= 2 -
= o =
0002 ¥ 2 0.002 §
w o~ B
g & 2
0.001 0.001
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Relative Right Ascension (mas)

High radio loudness > 1000;

The brightest X-ray blazar;

Flat radio spectra;

Prominent radio variability on timescales of few
days in the rest frame.

A&A, 685, Al111(2024)
https://doi.org/10.1051/0004-6361/202449394
© The Authors 2024

tronomy
Astrophysics

Very long baseline interferometry observations of the high-redshift
X-ray-bright blazar SRGE J170245.3+130104
Yuangi Liu'®, Tao An'23, Shaoguang Guo'?®, Yingkang Zhang'®, Ailing Wang"?, Zhijun Xu',

Georgii Khorunzhev*®, Yulia Sotnikova®®, Timur Mufakharov3©®,
Alexander Mikhailov®®, and Marat Mingaliev3-7




Flux density, Jy

PSO JO309+27 at z=6.1

Mufakharov et al. 2021
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Radio spectra PSO J0309+2717 at z=6.1
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MNRAS 503, 4662-4666 (2021)

doi:10.1093/mnry|

Flux-density measurements of the high-redshift blazar PSO

Astronomy & Astrophysics manuscript no. main

©ESO 2023

J047.4478+27.2992 at 4.7 and 8.2 GHz with RATAN-600

T. Mufakharov,'>* A. Mikhailov,* Yu. Sotnikova,® M. Mingaliev,'* V. Stolyarov,'** A. Erkenov,}

138

N. Nizhelskij* and P. Tsybulev?

LETTER TO THE EDITOR

Parsec-scale properties of the radio brightest jetted AGN atz>6

C. Spingola' 2, D. Dallacasa'2, S. Belladitta’*, A. Caccianiga®, M. Giroletti’, A. Moretti®, and M. Orienti’

September 20, 2023

No strong radio absorption detected in the low-frequency spectra
of radio-loud quasars at 7 > 5.6

A.J. Gloudemans', A. Saxena®?, H. Intema'. J. R. Callingham* ', K. J. Duncan®, H. J. A. Réutgering', S. Belladitta®”,

M. J. Hardcastle®, Y. Harikane?, and C. Spingola'®
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Radio variability of high-frequency peaker PKS 1616+051

Fanti et al., 1990; O’Dea & Baum 1997; Tornikoski et al., 2008
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ngh-frequency peaked PKS 1616+O45 at z=3.21
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Summary

Long-term multi-frequency radio measurements are needed for complete HzQSO samples.
A significant population of young evolving radio AGNs at z>3.

A wide spread of radio variability on any time scale of the measurements ranging 0.02-0.96. Half of
the objects exhibit a variability index within the range 0.25-0.50, which is comparable to that
observed in blazars at lower redshifts.

A small highly variable V..,,,=0.5 group of quasars at the highest redshifts, notable by a shorter
time scale of monitoring, t,.="6 yrs.

QSOs at z=5-6, J1702+13, J0309+27, J0906+69, J1648+46: prominent radio variability on timescales
of weeks to months in the observer's frame which corresponds to very compact size of the
emission region.

HFP PKS J1616+05: prominent radio variability on timescales of months and years.

2024A&A...685L..11G; 2024Galax..12...25S Funding: Ne075-15-2024-541;
2024A&A...685A.111L; 2023MNRAS.519.4047A Ne075-15-2022-1227;
2021MNRAS.503.4662M; 2021MNRAS.508.2798S Ne075-15-2020-778

SAO RAS 14/10/2024



SSA / FFA
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