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Concept  
1. We plan to go beyond the present resolution of most performing observational facilities and 

investigate the diagnostic possibilities at the sub-resolution structuring 
2. We aim to develop a new model of plasma dynamics and the associated diagnostics procedure in 

non-stationary plasmas 
3. In reality, high resolution EUV and X-ray observations show that plasma parameters do not vary 

smoothly and random or stochastic descriptions of, e.g. density and magnetic field are necessary. 
In a stochastic or random process there is some indeterminacy in its future evolution, described 
by probability distribution functions, with some evolutionary paths more probable and others less 
so. This fundamentally new approach towards the remote diagnostics of solar and space plasma is 
one of our goals 

4. The exoplanets studies and how the ohmic heating influences the contraction of gas giants 
 

 

Objectives 
1. Analytical methods describing EIT waves, flares, filaments and brightening/loop motions 

2. Seismological diagnostics of solar and space plasmas 
3. Analytical and numerical models for remote solar and space plasma diagnostics 
4. Complementing and validating the proposed methods of solar and space plasma diagnostics by 

novel observations and corresponding data assimilation procedures. 
5. Refinement of reconnection models based on stochastic behaviour of magnetic fields and to 

application to astrophysical events, like the intraday variability observed in the spectra of 
accretion disks of AGNs (Active Galactic Nuclei). 



Team description 
 
Dr. Alexandru Marcu 
The general researches interest is in magnetohydrodynamics waves in solar and space plasmas and the 
areas he is particularly interested in are:  
 

1. Waves and oscillations in solar atmosphere, 
2. Magneto- seismology,  
3. Satellite data acquisitions,  
4. Simulations (SOHO, TRACE, HINODE), 
5. Theoretical and observational studies  on Algol Y Leonis system,  
6. Refinement of reconnection models based on stochastic behaviour of magnetic fields and to 

application to astrophysical events.  

 
 

Dr. Gabriela Mocanu 
Team Member dr. Gabriela Mocanu is a young researcher who has obtained her PhD title in July 2013. 
She has a six years background in Magnetohydrodynamics and a three year experience in stochastic 
physics and stochastic simulations. Her research focuses on: 
 

1. Waves and oscillations in solar atmosphere, 
2. Magneto- seismology,  
3. The effects of magnetic fields (deterministic and stochastic) on the behavior of astrophysical 

plasma systems and the resulting signature in the electromagnetic radiation of these systems 
 

  
 



Dr. Orza Beniamin 
Team Member  B. Orza is a bright PhD student (who has obtained her PhD title in Oct. 2013), graduated 
at BBU, currently under the supervision of dr. I. Ballai at the University of Sheffield. His research focuses 
on: 
 

1. The analytical/numerical side of dynamics over short length scales as well as the diagnostic 
possibilities related to the P1/P2 period ratio.   

2. Mode Propagation in a Thick Magnetic Flux Tube 
3. Transverse kink oscillations of expanding coronal loops 
4. Standing waves in a solar periodic structures 
5. The problem of phase mixed shear Alfvén waves in the solar corona 
6. Solar Dynamical phenomena 
 

  
 

 
 
PhD Pardi Anabele-Linda 
Team Member A. Pardi  is PhD student, an outstanding theoretical physicist, very thorough with theoretic 
models, mathematical methods and results interpretation, her enthusiasm and dedication is fuelled by 
her passion for observational astrophysics. Graduated at BBU, currently under the supervision of dr.  
Spruit at  
The International Max Planck Research School on Astrophysics at the Ludwig Maximilians University 
Munich.  Her research focuses on: 
 

1. Sausage mode propagation in in athik magnetic flux tubes 
2. The effect of cooling on oscillation modes in expanding coronal loops 
3. Exoplanets 

 



  
 
Master's, year 2 - Computational Physics Magyar Norbert 
His work consist in studying the wave propagation equations and specific plasma oscillations in solar 
magnetic structures consistent with observational data. Now is in Leuven working on simulation of  
cooling effect in expanding coronal loops 
 

1. Effect of structuring and shape on coronal loop oscillations 
2. Dynamical and physical processes in celestial bodies - an astrophysical insight 
3. How cooling of the coronal plasma influences the oscillation properties (amplitude and oscillation 

period) of impulsively generated kink MHD waves in coronal loops (numerical analysis).  
4. The effect of loop expansion on oscillation properties of coronal loops  
5. Skilled programmer (C, Pascal, C++, Java, Python, Fortran, and also HTML, CSS, Javascript, Pde2D) 

 

  
 
Master's, year 2 - Computational Physics Serban Ontanu Craciun 
Past work: Study of some interior parameters on four neutron stars in the framework of three general-
relativistic models. Currently developing a molecular dynamics - based simulation program for studying 
the formation, evolution and collision of stellar clusters and galaxies. Program will be thoroughly 
optimized and will take into account relativistic and dark matter effects 
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Students: Radu Gheorghiu (III FT), Danila Bogdan (III F) 
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Granturi 
IDEI  531/2007 
Modelare teoretica si computationala in seismologia coronala globala 
solara si stelara: conexiuni unde globale-locale, campuri 
magnetice-variabilitati 
Director : Lect. Dr. Alexandru Marcu 
 
C2-2013-STAR-ROSA /2014 
Computational methods in scientific investigation of space 
Partener: Lect. Dr. Alexandru Marcu 
 


