
The relationship between the solar flares, 
EIT waves and radio-bursts?  

ESPM, 08 Sep 2021

Krzysztof Barczynski1,2 
Louise Harra1,2 

Stuart D. Bale 3,4 
Elena Podladchikova1 

1Physikalisch-Meteorologisches Observatorium Davos (PMOD/WRC), Switzerland 
2ETH Zurich, Switzerland 
3Physics Department,University of California, Berkeley, CA, USA 
4Space Sciences Laboratory, University of California, Berkeley, CA, USA

krzysztof.barczynski@pmodwrc.ch



Motivation & Aim 1

• What is a relationship between the solar flares, EIT waves and radio-bursts?  

Movie

flare

promience

Movie

• Yesterday: Type III burst in non-flaring AR 
(Harra et al. 2021) 

• Today: Flaring AR •AR 12790 (29 Nov 2020)

STEREO 195 A

•Multi-instrument observation 
(SDO, STEREO, PSP, GOES) 



Solar flare & prominence evolution 2
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•More detail analysis of the solar flare evolution is presented by Chitta et. al (2021) 
• (1) Prominence; (2) Flare 



3Temporal evolution of the flare 3
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Speed eruption 1: 
v=321 km/s

Speed eruption 2: 
v=353 km/s

Speed eruption 1: 
v=443 km/s
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195

EIT waves 4

• M4.4 flare associated with 
  EIT wave 

• Propagation with constant  
speed of 372 km/s 
(similar to AIA193) 

• the EIT wave is the earliest  
  CME signature 
  (Zhukov et al. 2004) 

Movie

STEREO A



Radio-bursts 5

•type III bursts 
related to electrons beams  
that are accelerated by  
magnetic field reconnection 
 during the flare. 

•CME 

•type II bursts 
related to propagation of  
a MHD wave in the corona  
resulting from CME  
propagation.

FlareProminence
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Conclusion 6

•We present the comprehensive overview of the eruptive event: 
-prominence 
-flare 
-EIT wave 
-type III burst 
-CME & type II burst

•The EIT wave velocity can be similar to CME velocity in EUV 
observed corona
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Appendix



EIT waves A1

Image



Radio-bursts A2
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•type III bursts 
related to electrons beams that are 
accelerated by magnetic field 
reconnection during the flare. 

•CME 

•type II bursts 
related to propagation of a MHD wave 
in the corona resulting from CME 
propagation.

FlareProminence



EIT wave -CME A3

Ma et al. (2009)


