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MPI-AMRVAC
http://homes.esat.kuleuven.be/~keppens/Contents.html

MPI-parallelized Adaptive Mesh Refinement 
Versatile Advection Code

Conservation laws, with shock-dominated 
problems

Dimensional independent notation (based on 
the Loop Annotation Syntax, or LASY)

http://homes.esat.kuleuven.be/~keppens/Contents.html


WHAT WE DON’T KNOW

• Link to coronal heating?

• Footpoint heating?

• Morphology of magnetic field structure? 



THE MODEL WE USE 

2.5D thermodynamic MHD model (AMRVAC)



THE MODEL WE USE 

Linear force-free magnetic field (B_0=12 G, theta=30 degree)



THE MODEL WE USE 
A background heating decaying exponentially with height, 

c0=10^-4 erg cm^-3 s^-1and, lambda=50 Mm





THE MODEL WE USE 

Extra heating is localized near the chromopheres

C1=10^-2 erg cm^-3 s^-1 and yc=0.3 Mm

x1=26 Mm, x2=14 Mm, a=0.8 Mm^2, b=1.2 Mm^2











MULTIDIMENSIONAL EFFECT

• The perturbed force field 
over 1 Mm in width

• Dominant about equal 
pressure and Lorentz force

• Induces field variation on 
neighbouring field lines 

• Similar condensation arise on 
both ends of this one

 The signed vertical total force with gravity, 
Lorenz force and  pressure gradient in a zoomed 

view on the first blob forming.









Prominence-Corona-Transition-Region 



Prominence-Corona-Transition-Region 



CONDENSATION RATE

• Mass

• Size



CONDENSATION RATE

Faster growth in size in the 
perpendicular direction !



CONDENSATION RATE





CONDENSATION RATE



Temporal evolution of mass (left) and number (right)of blobs

Interpreted as ‘limit cycles of loop evolution’  by Mueller et .al (2003)

LIMIT CYCLES OF RAIN



Width and Length of blobs from simulations (top), compared with 
observational results (bottom) by Antolin et al. 2012

BLOB SIZE



SHEAR FLOWS



SHEAR FLOWS



SHEAR FLOWS





CONCLUSION
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