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Vyacheslav Zakharenko, Oleksandr 
Konovalenko and Division of 
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Observatory named after S.Ya. 
Braude. UTR-2 radio 

telescope, A
EFF

 = 150,000 m2



Institute for Radio Physics and 
Electronics of AS of UkrSSR

Laboratory of Radio 
Astronomy, 1955

North-South and East-West Antennas of 
the UTR-1 Radio Telescope (early 60s ) 

1985 – Institute of Radio Astronomy 
of the National Academy of Sciences 

of Ukraine

Core areas of astronomical research - All 
freq., all distance, but main - Low-frequency 
radio astronomy.
Role in Ukraine’s national research 
ecosystem - a leading institute in the field of 
radio astronomy

Staff structure (researchers -119, engineers > 
30, admin – 6, additional staff ~ 60)

Main infrastructure (e.g. telescopes, data 
centres, laboratories):

• Radio telescopes UTR-2, URAN 1-4 
(National heritage), GURT. NenuFAR

• Radio observation data base 

Other departments: LF-observatory 
(geocosmos investigations), spectrometers, 

cryoelectronic center, etc. 



Anniversary of the commissioning of the UTR-2 
radio telescope. June 04 2021



5~ 150 000 m2 

GURT 

N*400 m2 

N = 11 (-> 
40…100…) 

URAN 1…4 

~ 55 000 m2

Σ ~ 200 000 m2 



NenuFAR: created partly thanks to and with the 
participation of radio astronomers of Ukraine



International support: near the Ukrainian poster at the 9th Annual 
Science at Low Frequencies (SALF) Conference (Netherlands)



Saturn’s lightning

Main topics for low-frequency radio astronomy…
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GALAXY
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Supernova remnants

HII regions

EXTRA 
GALAXIC 
OBJECTS

Galaxies

Radio galaxies

Quasars

Radio source 
catalogue
Galactic cluster

Unidentified objects 

Transients

…main topics for low-frequency radio 
astronomy

∆n=1
n ≈ 631

∆n=2
n ≈ 795

∆n=3
n ≈ 910

∆n=4
n ≈ 1009

The low-frequency radio 
re-combination lines of 

Carbon

Pulsars



UTR-2: catalog of sources at frequencies of 10-25 MHz



UTR-2 * URAN-2: background map at frequencies of 10-25 MHz



Frequency capabilities of «Far side RT»-antenna

NenuFARNight     Day

1. Antenna characteristics,
2. Underlying surface,
3. Impedance matching  (VSWR),
4. Intrinsic noise,
5. Calibration.

GURT

Bubnov et al. Radio phys. radio astron. 2021, 26(3)

Dark Ages HI redshirted line: z ~ 87, f
C
 = 16 MHz



Observatory named after S.Ya. Braude. Of the 17 
buildings of the observatory, 1 was completely destroyed, 

1 burned down. The others were partially destroyed

Before 24.02.2022 After 04.09.2022



The control panel (power supplies) was destroyed 
and the beam forming unit was damaged.

Before 24.02.2022

After 04.09.2022



All digital receiving equipment was dismantled and 
stolen.

Before 24.02.2022 After 04.09.2022

1 receiver for GURT was saved and a frequency synthesizer for 
the receiver was repaired and installed on URAN-2



Destruction and disorder in the hall and laboratory, the 
demolished roof of the central building and the 

disappearance of the "cold" warehouse

 



After 04.09.2022



0:00

A solar power plant was installed at the Radio 
Astronomical Observatory named after S.Ya. Braude



Current GURT status: RESTORED



GURT sections on URAN-2 radio observatory

GURT. Poltava. Sun.
(Nov 03, 2024)

First 
section

2nd section
(Jun 02, 2025)



telescope (digital phasing)
subsection (analog phasing)
antenna element

Directionality diagrams : 

24
 sections 

(30 ant. el.) 

20 
sections

24 
sections

Restoration/modernization of UTR-2: expansion of phasing 
capabilities (as in GURT and NenuFAR); interaction with LOFAR

UTR-2
Currently: 12 sections, 
analog phasing, 5 beams.
Proposed:
68 subsections of 30 
antenna elements with
digital phasing using the 
digital phase system like 
the LOFAR “Cabinet” (also 
used in the NenuFAR radio 
telescope), ~1000 beams 
(image pixels).

UTR-2

Radio images at the 
lowest frequencies

Major renovation project 
(~0.5 million Euros)

A Horizon Europe grant 
(Netherlands, France, Poland, 
Ukraine) has been prepared 
to restore and modernize 

UTR-2.
(1.5 million Euros, 3 years)

«UPSCALE»



UKRAINIAN RADIO 
TELESCOPES.

“UPSCALE”  IS THE PATH TO 
RECOVERY

IAU Meeting, Leiden  10-13 June 2025
Оleg Ulyanov1 , Oleksandr Konovalenko1 , Vyacheslav Zakharenko1 , 
Rene Vermeulen2, Wim van Cappellen2, Roelien Attema-van Waas2 , 

Philippe Zarka3,  Andrzej Krankowski4 , Hanna Rothkaehl 4, 

1 - Institute of Radio Astronomy of NAS of Ukraine, str. Mystetstv, 4, Kharkov, 61002, Ukraine, 
oulyanov@rian.kharkov.ua , akonovalenko194@gmail.com , zakhar@rian.kharkov.ua 
2-Netherlands Institute for Radio Astronomy (ASTRON), rvermeulen@astron.nl , cappellen@astron.nl , 
attema@astron.nl 
3- OBSERVATOIRE DE PARIS (France), philippe.zarka@obspm.fr
4 - UNIVERSITY OF WARMIA AND MAZURY IN OLSZTYN (Poland), kand@uwm.edu.pl , hrot@cbk.waw.pl
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Vision for recovery and development in the next 3-5 years.
Potential contributions to international networks.

Specific needs and proposals for partnership (e.g. joint 
research, equipment, staff exchanges).

• IRA NASU continue to work on the URAN, GURT, NenuFAR radio 
telescopes and the UTR-2 observation database.

• The restoration of UTR-2, which is - without exaggeration - a 
scientific heritage of humanity, requires:

- 1) restoration of buildings and infrastructure elements, which 
requires only funding, and 

- 2) modernization of the phasing system and new digital receivers. 
• Proposals such as UPSCALE are the most appropriate both in terms 
of the effectiveness of restoration and modernization, and in terms 
of international cooperation.
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Thank you for 
attention!


