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VLBI - URAN





Radio-telescope UTR-2(W-E)



Radio-telescope UTR-2(N-S)



Radio-telescope URAN-2( Poltava)



Radio-telescope URAN-3 (Lviv)



Radio-telescope URAN-4 (Odessa)



From 1987 on the RT “URAN-4” realized  continuous 

monitoring of  powerful space radio-sources.

• 3C144 (Crab Nebula – SNR)



3C274 – VirgoA- Radiogalaxy



3C405-CygA-Radiogalaxy



3C461 – CasA- SNR



The program of monitoring

• 3С144

•  = 05h  31m  30 s  = 210 39 m

• 3C274

•  = 12h  28m  18 s  = 120 40 m

• 3C405

•  = 19h 57m  47 s  = 400 36 m

• 3C461

•  = 23h 21m  07 s  = 580 34 m

•



Interval time of observations

3С144
-120m до + 120m ,  T =  40m ,    7 scans.

3С274
- 120m до + 120m ,  T =  40m , 7  scans.

3С405 
- 120m до  + 80 m , T =  40m ,  6 scans.

-
3С461

- 60 m до  + 120 m , T =  60m,  4 scans

• In total for a day - 13 hours 20 minutes.



Time observation radiosources

Time observation radiosources
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Space weather and its influence on an 

atmosphere  of the Earth in a north-west part of 

Black Sea.

• The upper ionized layer of the Earth's atmosphere -
ionosphere responds most sensitatively to the state 
of space.

• The ionosphere is "conductor" and active participant 
of all space and geophysical effects on biological 
systems.

• Radiotelescope УРАН-4 is located in a zone of 
magnetic anomaly.

• This zone promotes formation of the raised reaction 
to change conditions of space weather.





Magnetic anomaly zone around of Odessa



Solar cycles in period 

monitoring



24-25 solar cycle,



Flux variations 3C144 – Tau A 

in 23 solar cycle
3C144A25-Mean for period
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Flux variations 3C 274 – Vir A in 

23 solar cycle
3C274A25Cor
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Flux variations 3C 405 – Cyg A 

in 23 solar cycle
3C405A25
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Flux variations 3C 461 – Cas A 

in 23 solar cycle
3C461CorrA25
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Space weather on the Earth –

what is it?

• Interaction of the Sun, the Moon and

Earth form conditions of “space

weather” on the Earth.

• Structure of system: Solar activity-

Solar wind- Moon tides- Solar tides-

Solar and Moon eclipse-

Magnetosphere- Ionosphere-

Atmosphere- Litosphere.



Ionosphere and Extreme events of

solar activity

• Odessa observatory  “URAN-4” of Radio-

astronomical Institutes of Ukrainian National 

Academy Sciences 39 years on a radio-

telescope «Uran- 4" conducts monitoring a 

condition Earth ionospere using method 

supervision by its radiation powerful galactic

and extragalactic of radiosources on frequencies

20 and 25 MHz with application of methods of

the forecast and analysis of condition of solar

geomagnetic activity.



RT URAN-4 Monitoring Data 

Structure
• In the period 1987 - 1993, observations 

were recorded in analog mode. Currently, 

these records are being digitized (details 

in the report of D. Zabora).

• From 2000 year to the present, recordings 

are made in digital form.

• Starting from 2025 year , modern 

broadband radiometers are used.



URAN-4  

observations 

2020 years



URAN-4  observations  

Feb 2022 years



Recording Space Weather 

Events on RT URAN-4
• 1. Manifestation of the effects of powerful solar 

flares and radio blackouts

• 2. Effects of magnetic storms in the ionosphere.

• 3. Effects of solar and lunar eclipses.

• 4. Passage of the forward and reverse lunar tidal 

wave in the ionosphere.

• 5. In cooperation with the Institute of Geophysics 

of the NASU, monitoring of the disturbance of 

the geomagnetic field in the zone of the Odessa 

magnetic anomaly is carried out.



October – December 2003

Extreme Solar and 

geophysical events











Solar flare and magnetic Storms.

Дата Начало 

UT 

Длит. 

мин 

Координаты  

φ         λ  

Балл             IRB Pr (p.f.u.) 

          IPr 

Магнитные 

бури;          Ims 

19.10.03 1629  79 N06E58 X1.1/1N            R3   

22.10.03 1945 >41 S20E90 M9.9                 R2   

23.10.03 0817  64 S21E88 X5.4/1B            R3   

23.10.03 1950  38 S17E84 X1.1/1N            R3   

24.10.03 0222  66 S19E72 M7.6/1N           R2   

26.10.03 0517 213 S17E38 X1.2/3B            R3 323      S2 M 28.10          G1 

26.10.03 1717 179 N02W38 X1.2/1N            R3 466      S2 M 28.10          G1 

26.10.03 2126  60 N01W38 M7.6/2N           R2   

27.10.03 0921  23 S16E26 M5.0/1F           R2   

27.10.03 1227  37 S17E25 M6.7/1F           R2   

28.10.03 0951 >269 S16E08 X17.2/4B          R5 29500  S4 ОБ 29-30.10  G5 

29.10.03 2037 136 S15W02 X10.0/2B          R4 330      S2 ОБ 31.10        G4 

02.11.03 1703 171 S14W56 X8.3/2B            R3 1540    S3 M 04.11          G2 

03.11.03 0106  91 N10W83 X2.7/2B            R3   

03.11.03 0943 >36 N08W77 X3.9/2F            R3   

04.11.03 1929  80 S19W83 X28/3B             R5 353      S2  

05.11.03 1046 >12 S16W90 M5.3/SF           R2   

18.11.03 0716 159 N00E18 2N/M3.2/M3.9 R1  ОБ 20-21.11  G5 

20.11.03 0735  61 N01W08 M9.6/2B           R2 10        S1 22.11              G1 

20.11.03 2342 .16 N00W17 M5.8/2N           R2   
 



Magnetic Storms

October 2003
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Magnetic Storms
November 2003
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Protons 
100 Мev

100MevProt
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Protons 
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Flux variations 3С461 (25 МHz)

3C461a103
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Flux variations 3С461 (20 МHz)

3C461a203
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Magnetic storm



Ionosphere and Solar Eclipse



Solar eclipse

February 17, 2026



Solar eclipse on August 12, 

2026



Solar eclipse in 2026 year

( 17 February and  12 August)



Perspective total eclipse

August 2, 2027 in Egypt



March 14, 2025 – lunar eclipse on Earth 

and solar eclipse on the Moon.



Total Shadow Lunar Eclipse on 

September 7, 2025



During a lunar eclipse, the Moon plunges 

into the Earth's magnetosphere





Moon tidal phenomena in 

Ionosphere

• Data monitoring flux densities 
of powerful radio-sourses on 
the Radio-telescope

“URAN-4” for research of 
effects “plasma lensing” of 
lunar tides in Ionosphere.



Unusual scans of 3C144

•  



Unusual scans of 3C274



Unusual scans of 3C405



3C144 – moon tides
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3C274 –moon tides
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3C405 – moon tides
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3C461 – moon tides
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Prospects for the study of unusual 

manifestations of activity in the 25th 

cycle.
• In the 25th cycle, the following were noted: 

• 1. Powerful sudden magnetic storms

• 2. Prolonged magnetic storms with the effects of 

coronal ejection cannibalism.

• 3. Numerous manifestations of radiation storms 

and blackouts.

• The most interesting of these events will be the 

subject of research under the grant program.



A unique event of solar activity

in February 2026



Strong flare  in February 2026 in 

the activity complex



The Mystery of the Activity 

Complex in February 2026  year
• 63 powerful flares occurred in active area 

4366. This is the second indicator in the 

21st century.

• Another record is the absence of strong 

manifestations of geomagnetic activity.

• In first place with 64 flares is group 3664, 

(May 2024) responsible for the strongest 

magnetic storm of the last 20 years, (May 

11-12, 2024).



Conclusions

Use of a radiotelescope “URAN- 4” allows to
realize a radioastronomical method of
supervision having tidal phenomena in the
ionosphere of the Earth by a method
registration focusing and defocusing 
radiosourses in decameter waves.

The size of a zone having tidel waves reaches
60 angular degrees.

Effects of solar and geomagnetic activity, solar
and moon eclipse , lunar tidal waves 
determine a condition of space weather and
create rhythms of ability to live on the
Earth.



Upcoming Interesting Event





Thanks you for your attention 

!



International Gamow Conference 

(Odesa, 17-21 August) 
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