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The oral presentation made in the CAS-IAU Joint solar eclipse meeting concerned 
the subject of coronal heating, one of the most important unsolved problems in 
astrophysics. Alfvén waves, a candidate for explaining the heating of the solar 
corona, were first predicted by Alfvén in 1947. Yet, only in the last few years 
substantial proof of their existence in the Sun have been brought. A strong debate 
exists on whether these waves are important for heating the solar corona.  
The presented research has as aim to assess how important Alfvén waves are in 
coronal heating. We concentrate on investigating the heating of coronal loops, the 
building blocks of the solar corona. A parameter survey is carried out in which 
various parameters of a coronal loop are varied, and the influence on the Alfvén 
wave heating is studied. It is found that Alfvén waves can efficiently heat only 
long and thick coronal loops, which are mostly likely to be found in Quiet Sun 
regions, rather than Active regions. The general conclusion is thus that Alfvén 
wave heating may not be able to explain the heating of the corona in active 
regions, but may be important for coronae in the Quiet Sun.  
The talk was received with general agreement, and gave rise to many interesting 
questions. Professor Banerjee asked the important question of whether the 
presented study is applicable for open magnetic field regions. In that case, 
wave-to-wave interaction is reduced but still present. Doctor Takeru Suzuki has 



conducted several studies for that case in which it is shown that Alfvén wave 
heating is important, which matches the prediction from our study.  
Professor Chen asked whether the predicted resonance for the case of 600 s Alfvén 
waves generation can be observed in the corona. The power issuing from these 
waves is large enough to be observed, since it is far stronger than the power from 
the standing ambient sound modes.  
Professor Koutchmy asked whether short period Alfvén waves are important in 
coronal heating. Our results indicate that they are not important for creating hot 
loops, but are however important for creating stable coronae.  
Professor Erdélyi asked whether the viscosity parameter was also included in the 
parameter survey. The later was not included, so he suggested trying different 
values for the viscosity parameter since it is important for shock heating. Related 
to this question, Van Doorsselaere suggested changing the viscosity parameter in 
the momentum equation for a resistive parameter. This change may affect 
considerably the location of the heating, since resistivity is higher towards the 
footpoints of loops. This will be taken into account in an extension of our present 
study.  
The obtained resonance in the loop is also a matter of further research which may 
lead to further important results.  

  

 


