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Thermal conduction in the 
corona is an important 
transport mechanism in more 
realistic simulations. 

In the corona, the heat flux is 
aligned with the magnetic field 
lines and imposes restrictions 
in the computational time. 

Extending the code MANCHA to               
  simulate the solar CORONA 

Related posters: 
Public version of MANCHA: […] (Mihail Modestov; session 5.4)
The opacity pipeline: from atomic data to realistic RMHD simulations (Andrea Perdomo session 8.1)
Large amplitude longitudinal oscillations […] (Valeria Liakh; session 5.3)
 From highly-collisional to collisionless fluid models [...] Peter Hunana session 5.4
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MHD equations +  heat conduction

Model of Spitzer 1
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Parabolic term that 
restricts the time 
step in an explicit 
evolution. 
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Hyperbolic heat conduction1
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An alternative method: hyperbolic treatment of heat conduction



 

 

 1D Heat conduction test1
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Scheme L1
N

Parabolic equation 1.05x10-2

Hyperbolic equation 
dt=dtTC

8.6x10-3

Hyperbolic equation 
dt=50dtTC

1.51x10-2

Hyperbolic equation 
dt=100dtTC

2.3x10-2
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Fig 1: Initial State

Fig 4: Final State, t = 400Fig 3: Final State, t = 50

Fig 2: Comparisons

Fig 5: Computational times



 

 

Static Ring 3D 1
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Fig 1: Initial State Fig 2: Final State

Fig 3: Comparisons Fig 4: Computational times



 

 

Conclusions

• We have implemented two numerical schemes for field 
aligned heat conduction in the code Mancha:

 The explicit evolution for the parabolic term.

   An hyperbolic treatment of heat conduction that imposes a 
maximum characteristic speed for heat conduction speed. 

●  The thermal conductivity implemented in the code Mancha 
reproduces standard test in 1D, 2D and 3D.

●Hyperbolic treatment for the heat conduction exhibits an 
enormous improvement in the computational speed while 
keeping good accuracy.1) 
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Thank you
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