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The UTR-2 radio telescope, N-S arm (1.8 kmĬ60m)

Ŧ Ґ уΧон aIȊΣ A eff max = 150 000 sq.m,   N=2040 2



The UTR-2 radio telescope, E-W arm (900mĬ60m), 23 March, 2016

Braude et al., Astr.Sp.Sci., 1978;   Konovalenko, AGU, 2000
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Geometrical configurations of the UTR-2 and GURT radio telescopes



View of the UTR-2 in different seasons, 2015
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URAN-мΧ¦w!b-4 radio telescopes

᷾ b ό¦w!bύ Ґ млллϝнΤ    ᷾ b όǘƻǘŀƭύ Ґ плплΤ     !ŜŦŦ όǘƻǘŀƭύ Ґ нллллл ǎǉΦ Ƴ 6
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Main parameters of the Ukrainian decameter radio telescopes
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Karl Jansky (1905-1950) ς
American radio engineer , opened " radiowindow" in the 

Universe ( 1933), it is at decameter waves 
( at a frequency of about 20 MHz !)

1 Jy = 10-26 W/ʤ2 Hz

History  of  the low-frequency radio astronomy 
(decameter wavelengths, f=3-30 MHz)
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Academician S.Ya. Braude explains to President of NAS of Ukraine Academician B.E. Paton, 

what is the letter " T" ,  (UTR- 2 Observatory , June 1971)
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Upgrade of the UTR-2 radio telescope during 2006-2016
old back-end newback-end

SYSTEM   PARAMETERS
AND   REGIMES OLD NEW

Antenna

Frequencyrange 10-25 MHz 8 ς32 (40) MHz

Frequencyband 6 x 1 MHz = 6 MHz 24 (32) MHz

Calibration, check-in, control, hardware, 
software

~ high - performance

Back-end

Number of channels 5 beams  x  12 rec. =  60 ch. 5 x 2 x 8192 = 81920 ch.

Frequency band 10 kHz x 60  =  600 kHz 24(32) MHZ 

Time resolution 20 ms 0,25 ms (up to 1 mcs)

Frequency resolution 10 kHz 4 kHz (up to  0,1 kHz)

Dynamic range 40 dB 90 dB

Sensitivity 10 Jy 10mJy

Regimesof measurements

Power spectra;

post detector registration

Power spectra;

complex cross-spectra;

real-time Fourier transform; wave-form
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Parameters DSPZ -UTR-2 ADR -GURT

Frequency band (MHz) 33 80

Number of freq. channels 8 192 16 384

Frequency resolution (kHz) 4 6

Time resolution (ms) 0,5 2

ADC resolution (bits) 16 16

Dynamic range (dB) 90 90

Input channels 2 2

On-line real-time possibilities

Fast Fourier transform yes yes

Wave-form (non limited resolutions) yes yes

Auto- and complex cross-spectra yes yes

Sum-Subtraction mode no yes

Signals normalization no yes

Signals delay no yes

New generation broad-band digital spectral 
processors for UTR-2, URAN, GURT

Ryabov et al.,A&A, 2010;     Vasilyev et al., RPh&RA, 2014 12



The tasks of the ground-based (and space-borne)  low  frequency radio astronomy 
in the solar system, galactic and extragalactic sciences

(including UTR-2 ,URAN and GURT observations)

Lecacheux, Konovalenko, 
Rucker, P&SS, 2003;

Konovalenko et al., PRE VII, 2011
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Sporadic Solar radio emission detected by UTR-2, July 8, 2014

Due to high sensitivity and interference immunity of the UTR-2 
ground-based observations are possible even at  f<10 MHz !

Melnik et al., Solar Ph., 2011 14
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Typical IPS and non-typical ionospheric scintillations
of 3C 144 in 3-beam operation mode of UTR-2
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Time resolution = 2 ms Time resolution = 60 µs

12:55:18s629 12:55:18s798
UT

╖
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DS min = 2 k Tb / Ae (DfDt)
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New ñzebraò structures detection on Jupiter 

by UTR-2 and URAN-2, 2013-2015
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First  detection of  the  Saturn Electrostatic Discharges (SED) 

by ground-based radio telescope (UTR-2)

2006 ï2008 

Cassini Spacecraft near Saturn (ESA-NASA Project)
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Dispersion  of  the  SED  signals  during  the  propagation  from  

Saturn  to  the  Earth,  Dt= 7 microsec

DM=(4,3 ± 0,2)*10-5 pc/cm3

DMEarth= 1- 5 *10-6 pc/cm3

DMSaturn = 0.4 - 4*10 -6 pc/cm3

DM IPM= 5 -100*10 -6 pc/cm3 

Interplanetary medium

DM IPM= 5-100*10-6  pc/cm3

DMEarth= 1-5 *10-6 pc/cm3 DMSaturn = 0.4 -4*10-6 pc/cm3

Earth Saturn

Time delay (dispersion) of the signals at different 

frequencies is

t (f 1 )- t (f 2 ) = 4.5 x 106   DM (f 1
-2 - f 2

-2 ), 

with   t in ms,   f in MHz    and    DM = Nel  

is dispersion measure in pc cm-3.

For Ne =1 cm-3, l = 9 AU 

we have      DM å 5 x 10-5 pc cm-3.

It gives         t1ït2å 1.5 ms 

between       f1 = 10 MHz   and   f2 = 20 MHz

Konovalenkoet al., Icarus,2013

Zakharenkoet al., P&SS,2013;

Zarkaet al., Sp.Sci.Rev., 2007;
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First part of LOFAR core
LBA: 30...80 MHz; HBA: 110...240 MHz

The Netherlands, Exloo, 2010 
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NewLF radio telescopeLWA (Long  Wavelength  Array, USA, New Mexico)

f = 20...80 MHz

ʉʐɸ, LWA : f=30-80ʄɻʮ; N=256; B=16 ʄɻʮ; D=85ʜɹ; DT=6 ʜɹ; b= 12ʙʽʪ; S1 = 400 USD

ɭʚʨʦʧʘ, LOFAR : f=30-80ʄɻʮ; N=96x10; B=16ʄɻʮ; D=80ʜɹ; DT= 4ʜɹ; b= 12ʙʽʪ; S1 = 350USD

ʋʢʨʘʾʥʘ, GURT: f=10-80ʄɻʮ; N=275; B=70ʄɻʮ; D=95ʜɹ; DT= 9ʜɹ; b= 16ʙʽʪ; S1 = 150USD23



Contribution  to the development 

of the low frequency radio astronomy

There is Special Programme of 

National Academy of Sciences of Ukraine:

1. Upgradeof world largestexistingUkrainiandecameter wave-
lengthradio telescopeUTR-2, URAN-1ΧURAN-4 ( f= 8Χ32 MHz;
Aeff max= 200000sq. m, Nel ~ 4 000)

2. Creation of new generation Ukrainian low frequency radio
telescope GURTς Giant Ukrainian Radio Telescope
(f= 8Χ80 MHz; Aeff > 100 000 sq. m, Nel ²1 000, step -by ς
step)

( output dataformat shouldbecompatibleto LOFAR)

24
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GURT together with UTR-2 (Giant Ukrainian Radio Telescope), May, 2015 

Konovalenko et al., Exp.Astron., 2005;  Falkovich et al., Exp.Astron., 2011
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Electronic box of GURT sub-array 



ʈʘʜʽʦʪʝʣʝʩʢʦʧʠ ʋʊʈ-2 ʪʘ ɻʋʈʊ ʥʘ ʦʙʩʝʨʚʘʪʦʨʽʾʾ

ʽʤ. ʉ.ʗ.ɹʨʘʫʜʝ    (ʚʝʨʝʩʝʥʴ, 2017 ʨ.)



Type II Solar bursts observed by GURT (top) 
and UTR-2 (bottom) on 25.07.2014.

The start is 07:11:15 UT
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