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Greenland: issues in landing at Thule 
above 4000 ft with a conflicting report 
between an ILS localizer and the 
autopilot (~14:49 UT)
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SAFIRE
Solar Flux 
Monitor

Meteorological 
Instruments

Meteor & Whistler 
instruments (BRAMS)

Optical 
Telescopes

Radio Solar 
Spectrographs (ROB)
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Radio Telescopes
Instrumentation

Preamplifier

Dumas et al, 1982
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Radio Telescopes
Observing solar radio bursts

• Radio bursts are emitted by accelerated electrons
• Emission frequency depends on local density
• Each type has a recognizable signature in the dynamic spectrum
• The differences among them depend on their emission mechanism
   and the coronal structures where they are produced



Solar Radio Bursts
Type I

• Noise storms producing Type I bursts are attributed to closed loop 
   systems
• Storms are the only non-thermal emissions at metric 
   wavelengths that are relatively permanent near the active regions



Solar Radio Bursts
Type II

• Generally attributed to fast electrons accelerated by the CME-driven 
    shock wave
• Type II drift rate and selected coronal electron density model can 
    provide an estimate of the shock wave speed 



Solar Radio Bursts
Type III

• Type III burst is created by an electron beam through plasma emission

• The radio emission tracks the electron beam as it travels through 
   the decreasing plasma density of the solar corona and solar wind
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Solar Radio Bursts
Type IV

• Type IV bursts (stationary or moving) are common in large/explosive flares

• Due to plasma or gyrosynchroton emission

• Cause: electron populations trapped in eruptive flux ropes and post-flare loops
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Radio Sun & Space Weather
Analysis of data

Observed:
1. interplanetary type II & type III bursts
2. intensity of the radio emission different
      for different spacecraft:

• Strongest emission SWAVES A,
• Type III bursts intensity stronger for 

             SWAVES A than for SWAVES B?!

Deduced:
1. Flare & fast and wide CME,
2. Direction of the CME propagation
       between SWAVES A & SWAVES B?!
       ↳More towards SWAVES A.
3. Back side event? Strongly southward 
       propagating or west solar limb event?!
4. CME-driven interplanetary shock wave
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Radio Sun & Space Weather
Some tips for forecasters

● When eruptions are observed in optics, radio or X-rays, it is possible 
to “predict” the potential arrival of solar protons and 
-to some extent- their intensity and even the temporal profile

● These parameters are statistically related to the importance of the 
eruption and its position on the solar disk

● Radio observations are very useful for the space weather forecasting 
purposes because they bring a number of indications on the 
characteristics of the associated flare/CME event & associated shock 
wave.



Radio Telescopes
Basic element antennas

Antenna 
Pattern

Project 
Antenna

ENUFAR N

Gmax = 0.8 dBi

• Cross thick inverse vee

• Additional conductive grid underneath

• Dual polarisation available

Preamplifier
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Beamforming technique
Principle

RF Signal

Tied Array 
BeamSignal 

wavefront

SDR1
SDR2

SDR3
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The layout of the array must provide a symmetric beam with low sidelobe levels
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First Light (not quite yet)
… but maybe it is the last appointment with the obstetrician!



Radio Telescopes
Observing solar radio bursts

• Radio bursts are emitted by
    accelerated electrons

• The differences among them depend
    on their emission mechanism and
    the coronal structures where they
    are produced

• Each type has a recognizable 
    signature in the dynamic spectrum

• Emission frequency depends on
    local density


