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Space mission BRАUDE-M. 
 Radio telescope on the farside of the Moon (FRT). 

• The new generation of low frequency radio telescope has high sensitivity due to 

- a wide, broadband antenna element; 

- an amplifier, which is intrinsic part of an antenna element; 

- a parallel receiver – spectrum analyzer. 

Telescope efficiency is much higher than that of the whip antenna onboard the spacecraft. 

 

• Wide range of astronomical tasks: 

- The Sun, SME, bursts of various types at a distance of several radii, space weather; 

- Jupiter: kilometer, decameter radiation, as a model of exoplanet radio emission; 

- Io-, Ganymede-, etc. controlled radiation; 

- Saturn: SKR, lightning, Great White Spot; 

- pulsars, long-term emission and dispersion measure variations; pulses as test signals; 

- RRL at low frequencies, high-z red-shifted HI line, Dark Ages; 

- interferometry with base up to 380 000 km, Solar system objects, scattering. 
 

• What do we mean when say "telescope of new generation“? 

 



"Braude-M“ : Big Radio Astronomy 
Universe, DЕmonstration from the Moon 

Mission overview 
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Sensitivity comparison of the of GURT and LWA1. Available area >1 km2 
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From GURT (8…80 MHz) to FRT 4…40 MHz, AE = 400 m2@ 25 MHz 

d = 3.5 m GURT d = 7 m FRT 
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 "Love looks not with the eyes but 

with the mind." 

A Midsummer Night's Dream (I, i, 234), Shakespeare    



We See With our Brains - Not with Our Eyes 



Digital receivers for UTR-2, URAN and GURT 



                              Juno 

Even Juno’s receiver – modern parallel spectrum analyzer 

 have small frequency range 



Even Juno’s receiver – modern parallel spectrum analyzer 

 have small frequency range 

                              Juno 



Solar IV type burst 
NDA 

Sensitivity comparison 

Nancay Decameter Array, AE > 2000 m2  



Solar IV type burst 
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Solar Orbiter 
 
RPW: DC-20 MHz 

UTR-2, URAN: 8-33 MHz 
 
GURT: 8-80 MHz 
 
FRT 4…40 MHz 

Solar radio emission 



Jupiter radio emission 

URAN-2, AE = 28000 m2  



Non-Io radio 
emission 



New types of 
Jupiter radio 

emission: 
"zebra" - 
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burst of 

absorption 
(observation of 
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ground support of 
the Juno mission) 

Different types of Jupiter radio emission 



The time resolution of UTR-2 receivers (~ 15 ns) is approximately 10,000 higher  
than that of Cassini and Voyager (~ 30 ms) 

Lightning in Saturn’s atmosphere and Great White Spot 



The details of an average 
pulsar profile of 1-10 ms 
with total dispersion delay of 
100-1000 s allow 
determining the DM of with 
an accuracy of 10-5 -> ISM 
tomography with high 
precision 

Pulsars: long-term emission and dispersion measure variations 



High temporal and frequency 
resolution and advanced RFI 
mitigation methods : 
 

Signal/Noise = 10  

 
In hard interference conditions 
 

Possibilities of RFI mitigation.  



[Liu, Pritchard, Tegmark & Loeb arXiv:1211.3743v3] 

FRT range 

Radio recombination 

lines. 

Dark Ages: 

HI, z ~ 100   
UTR-2.  

Direction - Cas А. In 

the range 10.5  - 31 

MHz  there are Carbon  

RRL  С854α ... 

С596α. Integration 

time – 55 min.  

With ~100 h int. time 

 -> dT/T ~ 2*10-6 
 



Interferometer up to 380 000 km. 

80 m 
 

Noise ~ 0.5% 



“Many of the pioneering steps…” 

• This proposal carefully stepped through the MANY genuinely interesting 

scientific questions that can be addressed by  

• 1) getting away from the Earth’s ionosphere, and  

• 2) getting away from the Earth’s RFI.  

Many of the pioneering steps have been taken by this group:  

• both on the technical side with electrically short, active antennas working 

in a regime of Galactic background dominance,  

• in being pioneers for many of the most interesting scientific questions, 

including RRLs,  

• and emission from solar system bodies. 

A twofold mission to the Moon: objectives and payloads 
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Conclusion 

• “So I really like this paper a lot, it is based on LOTS of experience!” 

 

• “The key is to get in contact with other groups that are pushing similar 
missions, and to work together. You have a very strong background in 
technology and REAL science at low frequencies, so you can be a real 
asset to other groups that have much less REAL experience.” 

 

• Low frequency radio telescope of new generation: high sensitivity part of 
a wide flexible telescope net with (at each section) different mode of 
observations, possibilities of RFI mitigation, preliminary data process 
and work in different combinations of net parts.   

 



Thank you for your 
attention ! 


