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Radio telescopes UTR-2 and GURT                 
(September, 2017)
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The largest in the world radio telescope UTR-2
(1.8 km х 60 m) Frequency range 8…32 МHz; 2040 Dipoles;  

Collective area ~ 150 000 m2.
4



 

 Collective area of URAN-2 is 28 000 m2 

 (512 broadband cross dipoles).

Total Collective area UTR-2,URAN 1-4,GURT  
                          ~ 200 000 m2
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1. Array Amplifcation 
System (1988-1994)

       

2.   Commutators 
(1997-2004)

3.   Digital Receivers 
(2000 - …):

- 60-channal 
receiver,

      - Pulsar Portable 
Receiver (WF 2 x 
1.5 MHz; 2 bits),

WF Receiver (WF 2 x 
7.5 MHz; 8 bits),

4   DSPZ (Sp; Corr; WF 
16 bits)  (2x8192; 
4x8192; 15ns )

Modernization of Amplification System of UTR-2
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Cable system of UTR-2
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Huge Phase Shifters (left side)



Broad Banwidth 8-32 MHz

Wide Frequency Band Instead of 6 Narrow Frequency Ranges
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The Dynamic Spectrum of the IV Type Burst. 
Observations on URAN-2 on November 7, 2013.

Coronal Mass Ejections (CME) 
moving into south-west direction 

(STEREO A)

 

V.N. Melnik, A.I. Brazhenko, A.A.Konovalenko, V.V. Dorovskyy, H.O. Rucker, M. 
Panchenko, A.V. Frantsuzenko, M.V. Shevchuk “Decameter type IV burst 

associated with behind-limb CME observed on November 7, 2013”, Solar Physics 
2017 (submitted) 44

Solar Hurricane = Coronal Mass Ejections (CME)
 Bursts of the IV Type as indicator of  CMEs



Sequense of the Carbon Radio 
Recombination Lines (С854α ... 

С596α) in Cas-A direction.
Frequency range from 10,5 МHz 
up to 31 МHz. Comulative time 

is 55 minutes and ~250 lines
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Investigations of the 
interstellar medium



Cold region of the Northern sky F = 14,7 МHz 
(UTR-2). HPBW ≈ 47 '× 53', 15 000 K < Tb < 40 000 K

N.M.Vasilenko, M.A.Sidorchuk. Separation of galactic and extragalactic radio 
emission at decameter wavelengths // Astrophys Space Sci (2017)- Vol.362-Is.12-

P.221. 77

Separation of galactic and extragalactic radio emission at 
decameter wavelengths



Model of Pulsar magnetosphere



f = 8…80 MHz

f = 8…33 MHz
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Simultaneously PSRs observations at broad frequency range by
 UTR-2 and GURT



STEP-F  instrument  on  the  board of  CORONAS-Photon satellite, 2009
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Satellite telescope of electrons and protons  STEP-F

Measurements of electron fluxes  of energies from Ее=0.18 
to ~1.2 MeV  and  protons  of energies Ер=3.5 to ~55 

MeV



Typical initial temporal variations of electron fluxes of intermediate energies in May, 2009 from 
the data of the STEP-F/CORONAS-Photon device.  Time resolution: 2 seconds



Ascending nodes of the orbit

Descending nodes of the orbit

Mapping at the altitude of ~ 550 km in terms of electron fluxes, Ee = 0.18-0.51 MeV;  May 1,  2009



Mass:  
        STEP-FD ― 15.4 kg;
        STEP-FE  ― 2.7 kg;

Power consumption: 
       STEP-FD ― 40 Watt;
       STEP-FE ― 8 Watt;

Dimensions:
       1) STEP-FD:
       337 mm x 395 mm x 293 mm;
       2) STEP-FE:
       95 mm x 287 mm x 160 mm;

Full angle of view: 
― 108 x 108° for lowest 
energies;

        ―  98 x 98° for highest 
energies

Active areas:
semiconductor detectors – 20 cm2;
scintillation detectors – 36  49 и

cm2; 
Geometry factors:

     from 21.7 cm2 • sr  for low  
energies of particles, 

    to 12.4 mс 2 • sr for high 
energies of particles 
Temporal resolution:  

    2 seconds  ― 12 values in each 
half of minutes;

    30 s: 24 s  collection + 6 s 
transmission  information

Technical parameters of the STEP-F 
device  
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 Energy ranges: 
       Electrons:
       1) 0.35 – 0.95 MeV;
       2) 1.2 – 2.3 MeV;
       3) > 2.3 MeV
 Protons:
        1)  7.4 – 10.0 MeV;
        2) 15.6 – 17.5 MeV;
        3) 17.5 – 19.6 MeV; 
        4) 19.6 – 22.2 MeV;
        5) 22.2 – 25.4 MeV;
        6) 25.4 – 29.3 MeV;
        7) 29.3 – 33.2 MeV;
        8) 33.2 – 38.9 MeV;
        9) 38.9 – 46.5 MeV;
      10) 46.5 – 55.2 MeV;
      11) > 55.2 MeV        

Channels of mixed particle registration:

    1) е (Еe=0.18-0.51 MeV) + р (Еp=3.5-3.7 MeV);   
    2) р (Еp=3.7-7.4 MeV) +е (Еe=0.55-0.95 MeV);
    3) α (Еα =15.9-29.8 MeV) + р (Ер=7.4-10.0 MeV); 
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High-accuracy measurements:
Lamb-dip record of CO transition

115271,20115271,201919±0,00±0,000505 MHz     MHz    Our measurementsOur measurements    
115271,20115271,201818±0,00±0,000505 MHz     MHz    Winnewisser et alWinnewisser et al  
115271,20115271,202121±0,00±0,000404 MHz MHz        Lapinov et alLapinov et al



Detection of interstellar
methyl isocyanate CH3NCO in Sgr B2 (N)

3 of ~ 190 
molecules in 
space were 
identifed in 
IRA NASU



Department of Radiophysics of Geospace



Data analyses (IPS-42 , left side) and new 
facilities of IRA NASU design  (right side)

Transmitter/Receiver for ionosphere 
sounding

Daily TEC (left side) and  Vertical velocity variations (left side)
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Facilities of the Antarctic station 
“Academician Vernadskii”
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Detection of plasma irregularities in near-
Earth space

Two frequency sounding by single GPS satellite and with net of 
receivers:

Time delay between signals with different frequencies was measured
    Quiet ionosphere                      Disturbed ionosphere 
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Meteriological Radar
8-mm range. 

Department of Microwave Electronics 
IRA NASU
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International collaboration of IRA NASU 



ДЯКУЮ ЗА 
УВАГУ!

Thank You !


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Satellite telescope of electrons and protons STEP-F
	Slide 19
	Slide 20
	Technical parameters of the STEP-F device
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29

