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RT-32 Zolochiv was designed by NEC corporation Japan and was build 
near Zolochiv, Lvivs’ region in 1987



 

The RT-32 Zolochiv is a Beam Wave-Guide Antenna 
with Corrugated Horn



4 Topocentric reference frame
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Matrix of the Elevation Pointing Errors
RT-32, Zolochiv (C and K bandwidth) 
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V=cos (θ )⋅cos (ϕ ):U=cos (θ )⋅sin (ϕ )



Design of the Digital Recorder.  IRA NASU Kharkiv 19.02.2020



Cryogenic Broadband Low Noise Receiver that Operates 
Simultaneously in the C and K Bands (PJSC " Saturn ") 



  

Primary Frequency Standard 5071A-C001  and 
Time Provider PTP 4100 on RT-32 Zolochiv



Radio observation on radio telescopes VIRAC, Latvia and National Space Facilities Control and
Test Center, Ukraine, made it possible to highlight the previously little-known variability properties of 

the radio galaxy 3C 84 (in the Perseus galaxy cluster) and create a plan for a future project that will 
unite studies of this type of active radio galaxies.

Both 32-m antennas in Ukraine 
and Latvia are equipped with 
cryogenic cooled receivers, which 
allows observing extragalactic 
radio sources at frequencies 1.6, 
5, 6.1, 6.7, 8 - 8.8 GHz (Latvia) 
and 4.7 - 6.8 GHz and 20 - 25 GHz 
(Ukraine) during non-
simultaneous sessions.
Simultaneous observations were 
usually performed at frequencies 
around 5 and 6 GHz. Ukrainian 
32-m antenna able to work in 
“cold” and “warm” mode and 
there is  spectrum analyzer, can 
conduct observations 
simultaneously at two 
frequencies (C and K band) in two 
orthogonal circular polarizations .

VIRAC, 
Latvia

NSFCTC, 
Ukraine



In November, scientific project, with participation of Ukraine, was won at a competition in Latvia, and funding was received 
on the topic “Joint Latvian-Ukrainian study of peculiar radio galaxy “Perseus A” in radio and optical bands”.

In November, scientific project, with participation of Ukraine, was won at a competition in Latvia, and funding was received 
on the topic “Joint Latvian-Ukrainian study of peculiar radio galaxy “Perseus A” in radio and optical bands”.

Observations have begun on radio telescopes RT-32 Zolochiv 
(Ukraine), and 32-m, 16-m VIRAC (Latvia) as well as with 
optical telescopes of the observatories Mayaki (Ukraine), 
Baldone (Latvia), Vihorlat (Slovakia). The first test results 

have been obtained and work is underway to improve 
further measurements. Optical B-V-R-I observations showed 

the presence of day-to-day variability and noise-like 
variations during individual nights.

Credit: Leonardo Orazi

3C 84 is very massive galaxy in a 
Perseus cluster of many galaxies, 

in a state of gravitational 
interaction with its neighbors. 

Potential candidate for a binary 
black hole system in the galactic 

core. 3C 84 has a precession 
motion of relativistic jets.

RT-16 Latvia



Directional Diagram of the RT-32 at the Frequency 4.75 GHz
(3C405, 2018)



Elevation 5 degree Elevation 30 degree Elevation 45 degree

Comparison of the Model and Real Shape of the Surface of the Main 
Reflector 



 

Low-noise Cryogenic Receiver in the C & K ranges 



3D MODELING  POLARIZATION SPLITTER at C-X-K BAND WITH LOW FREQUENCY WAFFLE FILTERS

C  BAND WITH LOW FREQUENCY WAFFLE FILTERS



Field Distribution in the X Band Wafer Filter  Wave-Guides 

H10 mode 10.75 GHz

H20 mode 20.9 GHz

H30 mode 22.3 GHz



16 Radio Telescopes Placement on the Ukraine Territory

IRA NASU, Kharkiv

PGO, NASU, 
Poltava

IPhM, NASU 
Lviv

NAS of Ukraine RT-70, Yevpatory

RT-32 
Zolochiv

RT-22,  
CRAO

NSFCTC



Survey of the Galaxy Methanol (CH3OH) 
Masers. First Results.

RT-32 Observations 16-19 Sep 2021
Δτ ≈ 1 sec.; ΔF ≈ 1 kHz

W3(OH) ;  G 49.49-0.39 ; G 09.61-0.196



  

Registration of Spectral Lines of Water (H2O) Maser at 22.235 GHz 
(two red stripes on the right) 



Map of the Central Part of 3C 84 (RadioAstron data)
G. Giovannini, T. Savolainen, M. Orienti  et al  A wide 
and collimated radio jet in 3C84 on the scale of a few 
hundred gravitational radii  Nature astronomy Letters
https://doi.org/10.1038/s41550-018-0431-2

Hubble Space Telescope Image of NGC 1275 (3C 84) 



TIDV ≈ 4h

Dynamic Spectrum without 
Intro-day variations

Irregular variability example

 In addition to the appearance of cyclical 
variability of 3C 84, on time scales of several 
hours, flux records often contain only irregular 
components of noise-like variability (possibly 
caused by influence of the ionosphere) + noise. 
On average, for one week of observation 
sessions, there are 2 - 3 sessions with cyclic 
variability, the rest of the sessions contain 
irregular flux and noise variations.



21

Study of the Intro-Day Variations of 3C 84 (Perseus-A)
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SPECTRUM of 3C 84 at 6.6480 GHz
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Average Intro-Day Variation Spectrum of Perseus-A (3C 84) Radio Galaxy
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RT-32 Zolochiv in the EVN



  Registration of CH3OH line at 6.669 GHz 
in Wave-Form (from the left) and 
Spectrum modes (from the right) by RT-32 
Zolochiv

Raw RHCP and LHCP signals from W3(OH)

Instantaneous Spectrum CH3OH Average RHCP and LHCP Spectra CH3OH

Δτav ≈ 1 sec; ΔF = 954 Hz

Δτav ≈ 20 sec; ΔF = 954 Hz
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Rotation measure sign determination

RMIon

max in day time and summer
min in night time and winter

So if we observe from the northern hemisphere 
(south magnetic pole) and we know that +RMIon , then:



Data of PSRB0809+74 from 01.07.2021
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DAY: |RMAv|=12.1 rad/m2 NIGHT: |RMAv|=13.0 rad/m2

11 am 11 pm



RM sign for PSR B0809+74
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|RM_Day| < |RM_Night| =>  ̶ RM

fc = 25.3 MHz fc = 24.5 MHz



  

Quiet Sun Corona observation at 8-9 GHz (top) and 
13-14 GHz (bottom) (RT-32)

SOHO and STEREO-A data



Coronal Mass Ejection with Observation at 5 GHz (λ = 6 cm)

  Observation RT-32 15.03.2019CME from SOHO coronograph data 20/03/2019

Stereo-A coronagraph dataCME SOHO coronagraph data

http://spaceweather.gmu.edu/seeds/dailymkmovie.php?cme=20190320&cor2=a
http://spaceweather.gmu.edu/seeds/dailymkmovie_ql.php?cme=20190320


Dynamic Spectrum of the Intelsat Satellite   10-02  2019 



  

Research Publications 



CONCLUSIONS

   

1) The RT-32 Zolochiv began to work successfully in the C and K bands.

2) It can operate both autonomously and as part of an international network of radio telescopes.

3) It is planned to install the X band in addition to the C and K bands for their simultaneous 
operation in the next year.

4) Now RT-32 is successfully investigating Galactic masers (OH, CH3OH, H2O), active galactic 
nuclei, the lower corona of the Sun, scintillation of radio sources in interplanetary and interstellar 
plasma in two (C and K) bands .

5) In the near future, together with decameter radio telescopes, studies of pulsars are planned.

6) Also RT-32 can be used for Interferometric observations in the EVN network

7) Once equipped with the X range, it can be used to support long-range space missions. 

8) At present, the RT-32 is used to study active galactic nuclei and maser radiation  within the 
framework of an international scientific project Nr: lzp-2020/2-0121 . 



Thank you for your attention !!!!
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