


•   Sm = 93.000m2  –  profile area,  
•   Sl = 17.000m  –  typical size.  





THE GROUND-SPACE RADIO 
INTERFEROMETER (ARTIST’S VIEW) 



RadioAstron project is an international 
collaborative mission to launch a free flying 
satellite carrying a 10-meter radio telescope 
in high apogee (~350,000 km) orbit  around 
the Earth. The aim of the mission is to use 
the space telescope to conduct 
interferometer observations in conjunction 
with the global ground radio telescope 
network in order to obtain images, 
coordinates, motions and evolution of 
angular structure of different radio emitting 
objects in the Universe with the 
extraordinary high angular resolution.  



Band P L C K 

Frequencies (MHz) of 
observations 

327 1665 4830 18392-25112 

Bandwidth (MHz) for 
each polarization 

4 32 32 32 

Fringe size (µas) 
[base line 350 000 
km] 

540 106 37 7,1 -10 



Spectral bands 

Radio 
Telecope Diameter (m) 

P L C K Supposed 
observing time in 
% *) 

Arecibo 305 + + + - 5 

ATCA 50 - + + + 10 

Bear Lakes 64 + + + - 40 

Bonn 100 - + + + 20 

Evpatoria 70 + + + - 95 

GBT 100 - - + + 15 

GMRT 240 + - - - 5 

Goldstone 70 - + + + 15 

Jodrell Bank 76 + + - - 15 

Kalyazin 64 + + + - 50 

Madrid 70 - + + + 15 

Parkes 64 + + + + 10 

Tidbinbilla 70 - + + + 15 

VLA 130 + + + + 15 

VLBA 80 + + + + 20 

WSRT 90 + + + - 20 



SCIENTIFIC  PROGRAM 

The main scientific goal of the mission is to investigate a variety of 
astronomical objects with an unprecedented angular resolution up to 
several millionth of arcsec. 

The resolution achievable by RadioAstron would permit an investigation 
of the following targets of great interest of modern astrophysics: 

• A study of the central engine of Active Galactic Nuclei (AGN) close to 
the events’ horizon of the supermassive black hole, via their structure and 
emitting nuclear regions dynamics, and, also, their spectra, polarization 
and variability. 
• Parameters of the cosmological model, dark matter and dark energy in 
the Universe determined by means of the redshift dependence of the AGN 
para-meters, and, also, by effects of gravitational lensing. 
• Structure and dynamics of the star formation regions by the maser and 
megamaser spectral line emission. 



SCIENTIFIC  PROGRAM 

Continuation... 

• A structure of the star mass black holes, neutron and possible quark stars 
in our Galaxy (particularly, by the “interstellar interferometer” method), 
and determination of their proper motions and parallaxes. 
• Structure and distribution of the interplanetary and interstellar matter by 
the investigation of fluctuations of the visibility function scintillation of 
pulsars. 
• Construction of a high precision celestial coordinate frame. 
• Development of a high precision model of the Earth gravitation field, 
and 
 General Relativity tests by means of the precision redshift measurements. 



Earth 

SRT orbit 



Significant evolution 
of normal to orbital 
plane vector makes it 
possible to observe 
radio sources in very 
different parts of 
northern celestial 
hemisphere thus 
allowing to us to state 
and proceed various 
astrometrical problems 









SC orientation relatively to 
the Sun is defined by two 
angles α  and  β  in the 
structural coordinate 
system (OXYZ) 

Structural Coordinate 
System (OXYZ) 



Possibilities of 
acccumulated 
momentum’s 
saturation are 
exhausted when the 
momentum vector 
goes out of the figure 
of disposable kinetic 
momentum.  
At this time there 
must be procedure  
of desaturation of 
reaction-wheel 
system 

Accumulated kinetic momentum arisen from forces of solar radiation 
pressure (vector) and the figure of disposable kinetic momentum 



For mostly practically interesting angles α  and  β  
α 

β 



• Desaturation is done by the stabilization engines 
• Desaturation of momentum along axis Oy and Oz of Structural 
Coordinate System leads to turning-on of engines creating 
acceleration of center of mass of SC during engines’ thrusting 
• Force applied to center of mass of SC is pointed along positive 
values of Ox axe 
• As a result center of mass of SC inherits additional 
(“parasitic”) impulse 
• Additional impulse coordinates y and z are equal to zero, while 
x-component is non-zero and positive 

So the flight can not be considered as passive 
motion it is an active one! 





Orbital elements 

Trajectory meas. VIRK 

Laser Optical    α, δ Spacecraft orientation 

Earth-based measurements 

Solve-for parameters 

Solar pressure 
parameters 

as result of wheels 
desaturation 

Data about 
engines’ work 

Velocity of RW 

On-board measurements 

All measurements 





Estimated parameters: 
– state-vector of the SC at the t0 

– velocity impulses at  t1 ,…, tn 

κ – solar pressure coefficient 

– calculated values of tracking measurements 

– calculated state-vector at the measurement 
time 

– state-vector after velocity impulse 

– velocity impulses obtained from on-board 
measurements 





From data about engines’ work: 

From velocity of reaction wheels: 

– thrust of engine , Δti – duration of engine’s work, d – 
baseline, m – SC mass 















Laser Ranging Array 
(LRA) is situated on the 
back panel of the SC. 



Numeration of FA674M  



General configuration of FA674M  

The retro-reflectors are silver-coated  and have  blinds 



Presumably these stations have potential to range the Moon 




