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General information 

Frequency bands: 0.3, 1.6, 5, 22 (18-25) GHz 
Expected lifetime: 5 years 
 



Science 

 Active galactic nuclei: jets, super-massive black 
holes 
 

 Masers (star formation), mega-masers (disks 
around super-massive black holes) 
 

 Pulsars and interstellar medium 
 

 Gravitational experiments / general relativity 



Current status: Spektr-R is in Space. 

Assembled together: SRT+Bus       Tested        Launched on July 18, 2011 



Space radio telescope was successfully 
unfurled on July 23 



(original) Schedule after launch 

 Months 1-3: unfolding solar panels, deploying the 
antenna, engineering tests, calibration, orbit 
determination, pointing corrections, H-maser tests, 
tracking station tests, etc. 
 

 Months 4-6: fringe search 
 

 Months 7-15?: early science program (ESP) — 
organized by RadioAstron ESP working groups 
(AGN, pulsars, masers) 
 

 Since month 16?: open science programs 



The hydrogen maser was turned on and reports to 
work properly 



RadioAstron basic parameters: receivers 
(recently rebuilt: C and K) 

Dual polarization, 128 Mbps bit rate, 
Simultaneous single-pol. observations in two bands are possible. 

42 4 4 10 1σ RMS with GBT for 300 s 
integration time and 16 
MHz wide channel (mJy) 
 



Orbit: parameters and measurements 

Five methods to measure orbit parameters: 
• Radiometric measurements provided by the Flight Control Center from telemetry 
sessions run at the DSN antennas in Ussurijsk and Bear Lakes (distance/velocity data). 
• Closed/open-loop Doppler measurements of velocity by tracking stations. 
• Optical measurements of sky position. 
• VLBI measurements of the SRT state vector (PRIDE). 
• Distance measurements by laser rangers (~100 retro-reflectors are installed on board). 
Required position/velocity accuracies: 600 m, 20 mm/s. 



Tracking station and correlation 
Doppler measurements, data link 

One tracking station is available and works routinely: Pushino, Moscow 
region, Russia. 
Three-band design: 15 GHz telemetry/data stream (144 Mbps), 7.3/8.4 
GHz uplink/downlink stream for orbit determination and synchronization. 
Three tracking stations are needed. Several under consideration 
including USA, SA, NZ. 
 
Correlation: software correlator in ASC. 





RadioAstron: 1.3 cm 



SRT pointing accuracy and stability 

 
 



 
 



 
 

Spektr-R pulsar profile: PSR B0329+54 



Ground radio telescopes – fringe search 
Russian Quasar network, Eupatoria, Effelsberg, Medicina, Yebes, WSRT, GBT, 

Arecibo, Usuda, etc. 



 
 



 
 

Baseline projection: 50 Mλ 



First fringes at 6 cm 
BL Lacertae, observations December 1, 2011 

 
 

Ra-Eb 

Ra-Ev 



 
 



 
 

PSR B0950+08: correlated signal Spektr-R – Arecibo 
Significant variations of the signal in time is due to interstellar scintillations of the 

pulsar emission. 



SNR 

First RadioAstron-EVN imaging of an AGN jet 
Baseline projections: 1.5-4.5, 5.5, 7.5, 15 Earth diameters; wave length: 6 см 

 
 

0716+714 



 
 

RadioAstron: current status 

 K-band fringe-search continues 
 
 Early science program started in February and 
will continue for about a year. Positive results 
are already achieved by the the AGN and 
pulsars/ISM teams 
 
 Preparations are ongoing for the move to the 
open sky observations to start very early 2013. 





Arecibo Observatory Library Colloquium April 11, 2005 NASA GSFC June 10, 2005 

Thank you 
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