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OH, methanol and water maser lines in the ranges of 6 and 1.35cm
(telescope - in scan mode)
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Matrix of radio telescope guidance errors: during six months of
experimental operation the errors are reduced several tens of
times: up to 30 angular seconds (the narrowest antenna diagram in
the range of 1.35 cm is 2 angular minutes).
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We propose to develop a system for remote sensing of the
near-Earth environment using the RT-32 radio telescope.
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RT-32 with radio
astronomical
equipment

It is planned to create a modern system of
remote radio sounding of near-Earth
space (atmosphere, lonosphere,
magnetosphere) with the development of
specialized equipment and original
(environmentally  friendly and cost
effective - without additional radiation)
techniques using emission from radio
astronomical sources and signals from
onboard satellite transmitters.

The results are planned for use for
monitoring and predicting the state of
atmospheric and space weather systems
In the interests of the space industry,
ecology and to provide world-class radio
astronomy observations.

Near-Earth space
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é Development of an ultra-high-sensitivity broadband
radiometer for the range of 22-24 GHz for measuring integral
tropospheric absorption.

Example

IRA NASU has developed 115 GHz
and 142 GHz high-sensitivity
radiometers for mesosphere

measurements and conducts long-

term observations

Telescope beam tracking is preferred



Diagnosis of ionospheric disturbances excited by
waves of the neutral atmosphere
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)\ Processing of satellite data + development of payload

Fl4

Polar Orbiting
POES (NOAA-15,
-18, -19,

=20 (launch in
2022))

Geostationary GOES (-14,-15, -

L1 Lagrange
point

=~ 1 500 000 km
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Processing of satellite data.

Characteristic distance ~ few thousand km
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solar orbiter

AGREEMENT

between IRA NASU and the Space Research Center (Poland)
«...Joint processing and interpretation of data of the STIX spectrometer-

telescope of the Solar orbiter spacecraft»

JAOJATKOBA YI'OIJA Ne2 2021

Ao lorosopy npo coniBnpamio Bia 10.06.2014 p.
MizK

IHeaTpoM KocMiuYHHX JocjailkeHb [Toabcbkol

Axanemii Hayk
(PecnyOaika IHoasma)
TA
Panioacrponomiuaum Incruryrom HanionaabHoY
Axanemii HAYyK Y KpaiHu
(Yxpaina)

2.1. CTOpOHM BHUSABJISIOT Hamip 06 ’emgHaTH
3yCWJUIA  LOAO  HAYKOBHUX  aCTPOHOMIYHMUX 1
KOCMOQI3UYHHUX [OOCJI/DKEeHb HaBKOJIO3€MHOIo i
MDKIUIAHETHOIO  MPOCTOpPY, OOG’€KTIB  COHAYHOI
CUCTEMH, Y TOMY 4YHCJI CHUIBHOI OOpoOOKkH i
iHTepnpeTalii MJaHUX CHeKTPOMETPY-TEJIECKOIy 3
Bi3yastizailii pPEeHTreHIiBCbKOro  BHUIIPOMIHIOBaAHHS
STIX mikrutaHeTHOT KocMidHOT Mmicii Solar Orbiter.

Aneks Ne 2 2021
do Umowy o wspélpracy z 10.06.2014
miedzy
Centrum Badan Kosmicznych Polskiej Akademii
Nauk
(Rzeczpospolita Polska)
i
Instytutem Radioastronomicznym
Narodowej Akademii Nauk Ukrainy
(Ukraina)

2.1. Strony zamierzajg prowadzi¢ wspodlne
dziatania dotyczgce badan naukowych w zakresie
astronomii i fizyki kosmicznej zarbwno w obszarze
bezposredniego otoczenia Ziemi, jak i innych cial
uktadu stonecznego, w tym Stonca. Dotyczy to przede
wszystkim wspdélnego przetwarzania i interpretacji
danych spektrometru/teleskopu z tworzenia obrazéw
rentgenowskich STIX miedzyplanetarnej misji
kosmicznej Solar Orbiter.
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Ukraine. Constellatlon of radlo telescopes
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The project plans (2 years):

1.1. Development of an ultra-high-sensitivity radiometer of 22-24 GHz;

e 1.2. development and testing of a reference load (absolutely black body);

1.3. methodology for spatio-temporal mapping of variations in total electronic content and tropospheric
zenith delay;

1.4. development of a miniature digital module for particle detector for satellites in cubesat format;

1.5. design of a spectrally pure synthesizer in the 4-25 GHz band for calibrating the receiving systems of the
RT-32 radio telescope.

2.1. Installation of a of 22-24 GHz radiometer on the RT-32;

e 2.2. development of software for building of TECU and TZD space-time maps;

2.3. manufacturing of a spectrally pure synthesizer in the 4 - 25 GHz band and calibration the receiving
systems of the RT-32 radio telescope;

2.4. development of original techniques for polarimetric investigation of near-Earth spheres with the help of
sattelite signals using the RT-32;

2.5. visualization of different space and atmosphere weather parameters;

2.6. correcting and improving the results of radio astronomy observations taking into account variations in
the properties of the atmosphere, ionosphere and interplanetary space;

2.7. development of proposals for the inclusion of the System in national and global networks for
monitoring environmental properties.



Conclusions:

The proposed System, on the one
Zelenwkskava = Nand, will allow obtaining more

> = accurate radio astronomy data,
and on the other hand, obtaining

data in (almost) real time on the state
of the atmospheric and space
N\ /88 weather  systems,  interactions

NIEET between the ionized and neutral
shells and can be included in
& global networks of information on
the state of the environment.
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J}. Satelliie image: Blue Marble Next Generation, courtesy of Nasa Visible Earth (visibleearth.nasa.gov).
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