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• Brief Introduction to solar  type III, type 
II and type IV bursts

• Some STEREO observations
• Some results from our recent paper: (1) 

Evidence for Spatial Collapse of 
Langmuir waves in Type III Bursts 
(Thejappa and MacDowall, 2018, ApJ, 

in press)
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A Local Solar Type III Radio Burst
STEREO A 2009−07−18
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Sturrock�s Dilemma 
Sturrock (1964)



• Weak Turbulence Process (Electrostatic 
Decay (ESD))

• Strong Turbulence Processes 
(Oscillating two stream instability 
(OTSI), soliton formation and Langmuir 
collapse)



Electrostatic Decay (Three Wave 
interaction)



Oscillating Two Stream Instability 
(Four-wave Interaction)







Threshold Condition for OTSI
Zhakarov (1972) 









Three Wave interactions





Threshold for Nucleation Instability
Cairns and Robinson (1992)

• Spatial collapse can also occur through nucleation



Conclusions

• The STEREO/WAVES detected the most intense 1D 
magnetic field aligned wave packet in a type III burst 

• This wave packet for the first provides evidence for 
spatial collapse of Langmuir waves, where the route 
to collapse probably is through OTSI 

• These observations also provide evidence for 
excitation mechanisms of the second and third 
harmonic EM waves.

• The OTSI and spatial collapse probably play critical 
roles in the beam stabilization as well as conversion 
of Langmuir waves into electromagnetic waves.



Thank You Very Much!


