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Overview 

ÍWhat is CALLISTO?  

ÍPlasma Oscillations  

ÍDensity Models  

ÍType II and III radio bursts  

ÍCME-driven shock velocities  



What is CALLISTO?  

ÍCompact, Astronomical, Low - cost, 

Low - frequency, Instrument for 

Spectroscopy and Transportable 

Observatory  

 

ÍIt produces radio spectra in the range 40 -

870MHz  

ÍFrequency Resolution of 62.5KHz  

 

 



What are we looking for?  
ÍThe radio signature of shocks and 

electron beams propagating in the 
corona  

ÍThese two plots are typical of Type III 
and Type II bursts  



Plasma Oscillations  

ÍElectrons are displaced from quasi -
neutrality  charge separation occurs.  

ÍThe response of the electrons is to 
oscillate about equilibrium  

ÍStandard linear oscillation in number 
density with frequency:  

 

 

ÍFor a typical Coronal number density of 
10 9cm -3  we get a frequency of  
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Plasma Oscillations  

Å Ions and electrons have different plasma 
frequencies. But ion oscillation much slower  

ÅThe most important point is:  

 

 

ÅSo if we know the frequency we know the 
number density of the environment from 
which the signal originated  
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Coronal Density Models  

Í �³�7�K�H���G�H�Q�V�L�W�\���G�L�V�W�U�L�E�X�W�L�R�Q���L�Q���W�K�H���F�R�U�R�Q�D���L�V���W�R�R��
complex to be easily described in quantitative 
�W�H�U�P�V�´��-  Donald Billings  

 

ÍDensity measurements from Thomson 
scattering or emission measure techniques  

ÍDifferent density models must be applied to 
different coronal environments  

ÍCoronal Holes  

ÍQuiet Sun regions  

ÍStreamers  

ÍActive regions  

ÍSolar Max and Min  

 


