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If I have seen a little further it is
by standing on the shoulders of Giants.

Isaac-Newton
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Scientific Structure of the
Institute of Radio Astronomy
NASU

Division of Low-frequency Radio Astronomy
* Decameter Radio Astronomy
* Astrophysics

* Radio-astronomical equipment and methods of
observations

Space Radio Physics
Millimeter-Wave Radio Astronomy
Microwave Spectroscopy
Theoretical Radio Physics
Microwave Electronics

Geospace Radio Physics
IRA NASU
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Scientific departments

Department of decameter radio astronomy (No. 11)
Department of astrophysics (No. 12)
S. Braude Radio Astronomical Observatory (No. 13)
Department of radio-astronomical equipment and methods of observation (No. 13)

.

millimeter-wavelength
radio-astronomy
(No. 17)

Department of
space radio physics
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\ Radio telescopes UTR-2 and GURT

-2
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Modernization of Amplification System of UTR-2
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1. Array Amplification

System (1988-1994)

Commutators

(1997-2004)

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),

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



Cable system of UTR-2




Huge Phase Shifters (left side)
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Broad Banwidth 8-32 MHz

Wide Frequency Band Instead of 6 Narrow Frequency Ranges

UTR-2

Frequency, MHz

Time, s

UTR-2

Frequency, MHz

0 50 100



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

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

The Dynamic Spectrum of the IV Type Burst.
Observations on URAN-2 on November 7, 2013.

07.11.201
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V.N. Melnik, A.l. 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)




Investigations of the
interstellar medium

HTeHCHBHOCTD

Sequense of the Carbon Radio oamso |
Recombination Lines (C854a ... oo
C5960) in Cas-A direction.

Freq
up to 31 MHz. Comulative time

is 55 minutes and ~250 lines
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Separation of galactic and extragalactic radio emission at

decameter wavelengths

— - 1 - - -
UTR-2 Continuum Survey

DEC(000)  fred- 14,7 MHz
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Astrnphysms
and Space

Science
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100

Cold region of the Northern sky F = 14,7 MHz
f (UTR-2). HPBW =47 'x 53',15000 K< T, <40 000 K
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N.M.Vasilenko, M.A.Sidorchuk. Separation of galactic and extragalactic radio
emission at decameter wavelengths // Astrophys Space Sci (2017)- Vol.362-1s.12-

P.221.
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Simultaneously PSRs observations at broad frequency range by
UTR-2 and GURT

6 & 6 1

PSRBO8O+74 P = 1202 s PSRBI1133+16 Period= 1.188 s PSR B1919+21 Period = 1337 s
PSR BOB34+06 P = 1274 s Observations 30.01.2017 at 17:50:42 UTC Observations: 17.04.2017 at 17:00:00 LTC Observations: 15.04.2017 at 01:00:00 UTC
Obscrvations 31.01.2017 at 19:00:00 UTC IO 2457861.2083333 JI: 2457858541667
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STEP-F instrument on the board of CORONAS-Photon satellite, 2009
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Measurements of electron fluxes of energies from E_=0.18
to ~1.2 MeV and protons of energies E =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
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Mapping at the altitude of ~ 550 km in terms of electron fluxes, E, = 0.18-0.51 MeV; May 1, 2009
STEP-F / CORONAS-PHOTON

3 Electrons (4E,=0.18-0.51 MeV) + protons (4E,=3.5-3.7 MeV) A Scend i ng nOdeS Of the Orbit
g 1st May 2009 F / CORONAS-PHOTON May, 1, 2009
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Technical parameters of the STEP-F

@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 min,;
2) STEP-FE:
95 mm x 287 mm x 160 mim,;
@Full angle of view:
—108 x 108° for lowest
energies;
— 98 x 98° for highest
energies

device

@Active areas:

semiconductor detectors — 20 cm?;

scintillation detectors — 36 1 49
cm?;
@Geometry factors:

from 21.7 cm? - sr for low
energies of particles,

to 12.4 cm? . sr for high
energies of particles

@Temporal resolution:

2 seconds —12 values in each
half of minutes;

30s:24 s collection + 6§
transmission information

Channels of mixed particle registration:

13 e %Ee=0.18—0.51 MeV) +B
2)p (E;#3.7-7.4 MeV) +e (E,

(E =3.5-3.7 MeV);
=0.55-0.95 MeV);

3) a (E,=15.9-29.8 MeV) + p (E,=7.4-10.0 MeV);

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



High-accuracy measurements:
Lamb-dip record of CO transition

115271,2019+0,0005 MHz Our measurements
115271,2018+0,0005 MHz Winnewisser et al
115271,2021+0,0004 MHz Lapinov et al
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Detection of interstellar

adio
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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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Department of Microwave Electronics
IRA NASU

Products - Mozilla Firefox

< Me # R& & o« Pasnc

S c @

LN - 100% + © @

ar kharkov.com

Microwave Electronics Department >> Products > Meteorological Radars > > Ka-band Doppler Polarimetric Scanning Radar (MRIAN-Ka-S-1.2)

m Ka-band Doppler Polarimetric Scanning Radar (MRIAN-Ka-
5-1.2)

Radars

e

» Meteorological Radars

Antennas

Digital systems for data
acquisition and processing

Transmitters

Digital receivers

Magnetrons

Power supplies

Generators

Radar positioners

Meteriological Radar
8-mm range.



"3ATBEPJIKYIO"

I[npfaxrop Panieacrponomiunoro  incrutyry
Hauionansaéi akanemii+

ayK Ykpainn

JOIOBIP
HNpo HAYKoBe CHiBpPOGITHAITBO

Horoeip yknageno 3 MeTom PO3BHTKY i HalaroJKeHHs IUILIHOTO CIiBPOGITHH
yeranosamu Hanjomamenoi axanemii mayk Vipainu Ta ycraHoBamu Minictepcrse
HAayKH YKpaiiM, KOOpAMHALIi iX CINBHOI isTBHOCTI Ta BHKOHAHHS ¥ Haibimem
oﬁcs?i 3axony Vkpaium “IIpo BEmy ociry” ta 3axony Vkpaiau "ITpo HaykoBy i
TEXHIYHY JISNIBHICTE" .

Haunionansna akanemis nayx

Vxpainn

PAJIOACTPOHOMIYHII

IHCTHTY¥T
PIHAHY

By, Mueteurs 4, M. Xapxie, 61002

5

W Ip: kharke
Koa €JIPTIOY 02772020

W

National Academy of Sciences of
Ukraine
INSTITUTE OF RADIO
ASTRONOMY
IRA NASU
4, Mystetstv 8t, Kharkiv, 61002, Ukraine
tel: +38(057)315 20 92

(05T)706 14 15
E-mail: rian@@rian kharkov.ua

Ha
bin

GURT mini array specification

Financial Information
The detailed cost break down is given in the Table 2

pﬂ?//_-zul?p h@éxﬁ;"\ﬁ?‘y/ (44

3 ) Total €
A d VATY) | (inel vaTy) | Remerss
1. _Antenna array {
Low band antennas 25 €210 € 5250
Coaxial cable 2300 m £ € 2500 RG-58u or better
s o Incl. power  © °
Equipmed el met with | €2100 €2100 and connec
construction materials
coax cable
. Amplification system i [
Antenna pre-amplifiers 60 € 100 | € 6000 incl. 10
S-channels amplifiers 3 €750 | €2250 incl. 1¢
Base amplifiers | 3 €200 | €600 | incl, 1+
Output amplifiers 3 €250 €750 incl. 1¢
Power supplicrs 12 €240 € 2880 incl. 2 s
3. Phasing & control &
Phase shifters 14 € 1300 €18200 | indl.2s
Beam former & control
S 15
board 1 € 1500 € ‘:OFP“_. E
4. Back-ends facility
Dipital reseluer ADR I €24800 € 24800
incl. software
Total €66 830 | 3

T PR

Table 2. Financial overview.

Yours sincerely,

Director
Dr. Se.

Deputy director on science
Academician NASU

The total costs of GURT mini array is 66 830.00 € *
* Currently there is 0% VAT rate in Ukraine for the export of goods and services.

All local infrastructure related items and works as well as transport costs are excluded
labour hours for the system integration and tests at the local site are excluded. The
documentation will be delivered. All GURT system components are electronically
tested before shipment. The quotation includes a one vear guarantee for all electronical

V. V. Zakharenko

0. 0. Konovalenko

SADARBIBAS LIGUMS STARP
VENTSPILS AUGSTSKOLU (LATVIJA) UN
UKRAINAS NACIONALAS ZINATNU
AKADEMIJAS RADIO ASTRONOMIJAS
INSTITUTU (UKRAINA)

Ventspils Augstskola — juridiska persona, kas
registrsta un darbojas saskana ar likumu “Par
Ventspils Augstskolas Satversmi”, kas 23.11.2009
publicéts Latvijas Véstnesl. adrese: Inzenieru iela
101, Ventspils, LV-3600. ko parstav rcktors Asoc.
Prof. Dr. Karlis Kréslins (turpmak — Rektors), un

Ukrainas Nacionilis Zinitnu akadémijas
Radio astronomijas institiits (IRA) — juridiska
persona, kas registréta un veic darbibas saskana ar
Ukraina speka esosajiem normativajiem aktiem. ko
parstav ta direktors Viadeslavs Zharenko (Vyacheslav
Zakharenko) (turpmik — Direktors), kur§ rikojas
pamatojoties uz Statdtiem un kura juridiska adrese
atrodas Ukraina, 61002, Harkova, Mystetstviela 4, un

International collaboration of IRA NASU

YI'OJA ITPO CIHIBPOBITHHIITBO MIK
BEHTCILICBKHM YHIBEPCHTETOM

INPHKIATHHX HAVK (IATBLIA) TA
PAIIOACTPOHOMIUHHM
IHCTUTYTOM HAH VKPATHH

Bentcninceknil  YuiBepenter IpuraaaHoi
Hayku - ropuIMuHa 0c00a, KA 5aPeecTPOBAHA Ta Tie
signosizro g0 3akomy mpo  Komerutymir
Bentcitperroro Vaisepentercsroro Korepxy, mo
onybrikosana B Jlateiffcskomy  BectmicTi"
23.11.2009, aapeca: ya. Imxenepie 101, Berrtenie,
LV-3600. npeacrasieHa B ocodi pexTopa Acoll.
TIpodecop a-p Kapaic Kpexine (ga1i - Pextop). 1a

PagioacTponomiummit  Imcturyt  HAH
¥kpainn (PIHAHY) - opHiMyea ocoda, AKa
3apeecTpoBaHa Ta  diffcHIce  diAIpHICTE 32
3aKOHOJABCTBOM VY KPATHH Ta IPeICTABICHA B 0COOi iT
aupextopa Bawectapa 3axapenxa (gami - Jupertop).
airoun wa mizerasi CraTyTy, uMe sapeecTpoBaHe
TIPEICTABHUUTEO PO3TAMIOBAHE 33 ATPECOK: BYT
Mucrents 4, Xapris 61002, Vipaiwa,
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