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Project Outline: 

Based upon modern ground-based and space-borne observational facilities, waves and oscillations 

in the solar coronae are well resolved in visible light, EUV, X-ray and radio waves. The 

interpretation of the observed phenomena is well developed in terms of MHD wave theory. The 

combination and observational results and theory provide us with a ground for MHD corona 

seismology, which is applied in estimation of coronal magnetic field, transport coefficient etc. 

The project is designed to analyze EUV, X-ray and microwave data, with special focus on wave 

and oscillation processes, to apply MHD and kinetic theory in interpretation of observed 

phenomena and in plasma diagnostics. Application of the solar plasma diagnostic techniques to 

the analysis of coronae of sun-line stars and M-dwarfs is planned.  
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Initial Task: 

 Oct.-Dec.: 

1. To get familiar with the current research in solar coronal waves and oscillations. 

2. To understand the objective and challenges of MHD coronal seismology. 

3. To acquire practical experience in IDL programming, wavelet and periodogram analyses. 

4. To apply the data analysis package in IDL (http://atoc.colorado.edu/research/wavelets/) 

and periodogram.pro and filtsig.pro to synthetic data with white and red noise and of variable 

cadence time.  

 Jan.-Mar.: 

1. To get familiar with data pre-processing and pre-analysis techniques. 
2. To apply the techniques mentioned above to real data analysis. 

3. To attend the RAS discussion meeting in March. 

 

http://www.livingreviews.org/lrsp-2005-3
http://atoc.colorado.edu/research/wavelets/


Six months Milestones: 

1. To acquire skills in data analysis and interpretation. 

2. To get familiar with the key issues of coronal waves and oscillation.  

3. To apply the techniques mentioned above and have some results ready to present in the 

discussion meeting in March. 

Taught Modules: 

 MM0: Essential Graduate Math 

 MM1: Time Series Analysis 

 Online course (Belfast): Introduction to Plasma Physics 

 CY901: High Performance Scientific Computing 

 PL1: Waves in laboratory and astrophysical plasma  

 Core Algorithms in High Performance Scientific Computing 

 PX420: Solar Magnetohydrodynamics 

 PX392: Plasma Electrodynamics  

 


