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Lang (2000)
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1.
 

‘Atmosphere’
 

of the Sun

Solar Type III radio bursts in the outer Corona

• Baumbach-Allen Model (1923): Electron density versus Solar radii

• Electron density versus plasma frequency

• Relationship between the plasma frequency and the Solar radii
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The radially

 

dependent plasma frequency of the solar corona 
according to the models: Baumbach-Allen (1923), Newkirk 
(1961), and of Mann et al. (1998). (Bo, 2002)
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Sketch of the temperature and 
gas mass density in the solar 
photosphere, chromosphere, 
and lower corona, including the 
transition region (Khotyaintsev 
2006).

1.
 

‘Atmosphere’
 

of the Sun

Solar Type III radio bursts in the outer Corona

Effect of the Solar magnetic field?
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Gary  & Keller (2004)

2.
 

Radiophysics of the Solar Corona

Solar Type III radio bursts in the outer Corona
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Schematic diagram showing the flux densities of various phenomena 0.01 m to 1 km. In 
the top the corresponding frequencies are marked in MHz. (McLean and Labrum, 1985).  
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Radiophysics of the Solar Corona

Solar Type III radio bursts in the outer Corona
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2.
 

Radiophysics of the Solar Corona

Solar Type III radio bursts in the outer Corona

The increase of the temperature in the Solar Corona is due to the effect 
of the Solar magnetic field on the ionized particles.
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3.
 

Spectral analysis of Type III radio bursts

Solar Type III radio bursts in the outer Corona
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Bougeret et al. (1998)

3.
 

Spectral analysis of Type III radio bursts

Solar Type III radio bursts in the outer Corona

Type III radio bursts are produced by 
beams of energetic electrons ejected from 
the Sun traveling outward along open 
magnetic field lines through the corona 
and the interplanetary space. Along their 
path they generate, at each level, 
Langmuir waves at the local plasma 
frequency:
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3.
 

Spectral analysis of Type III radio bursts

Solar Type III radio bursts in the outer Corona
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3.
 

Spectral analysis of Type III radio bursts

Solar Type III radio bursts in the outer Corona

Ulysses/URAP experiment

Wind/WAVES experiment
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3.
 

Spectral analysis of Type III radio bursts

Solar Type III radio bursts in the outer Corona

Cassini/RPWS experiment
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3.
 

Spectral analysis of Type III radio bursts

Solar Type III radio bursts in the outer Corona

Propagation effect
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4.
 

Remote sensing of the interplanetary medium

Solar Type III radio bursts in the outer Corona

Model geometry of the type III burst 
exciter trajectory viewed from the 
north (Alvarez et al, 1975).

The shape and location of the spiral 
are determined by the velocity of the 
solar wind, V, which is assumed to be 
constant, and by the heliographic 
longitude θF.
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• Model of electron density (Bougeret et al., 1983)

4.
 

Remote sensing of the interplanetary medium

Solar Type III radio bursts in the outer Corona

• Relationship between plasma frequency and electron density 

• Relationship between observed frequency and distance r 
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Event 1

4.
 

Remote sensing of the interplanetary medium

Solar Type III radio bursts in the outer Corona
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4.
 

Remote sensing of the interplanetary medium

Solar Type III radio bursts in the outer Corona
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5.
 

Outlook

Solar Type III radio bursts in the outer Corona

1.
 

Future Solar Mission: Solar Orbiter and Solar Probe
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5.
 

Outlook

Solar Type III radio bursts in the outer Corona

2.
 

Ground-based observations: LOFAR 

The LOw

 

Frequency ARray

 
(LOFAR): Antenna station array 
configuration.
(Danielsson, 2007)
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