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Whatis a 3D MHD
model here?

Time dependent
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Why do we need?

Magnetic connectivity

during CMEs
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Event 25/04/2021

Pre-existing streamer with density contrast ~7
Isolated event, near the solar minimum.

Isolated active region.

Active region on the Earth-side of the Sun with updated magnetograms
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How do we do?

Magnetohydrodynamics




How do we do?
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Plasma
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Plasma
Outer corona

(solar wind physics)
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Plasma Low corona

(loop-like physics)
we solve from r, downwards from the solution found with the solar wind equations

Runge-Kutta solver
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In solar wind part we
estimate how much heating
IS heeded to support the
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3D MHD Model

PLUTO
110K CPU hours
a—erV(PTf’) =0 @CINECA
ot
~ 500 Leonardo
o0pv o —s _
TV w=B8B+pl)=pg 6
t EVIDEN
0B — L — EuroHPC/CINECA
- VX(WyxB)=0
ot
5) L = = o .
E"‘V((E‘Fpt)v— B(V B)):pvg_ngnHA(T)+H—VFC
1. B?
E=—2" +—V° + Miki¢ transition region

ply—1) 2 STTp K(T)A(T) constant



owards the
3D MHD Model

1D relaxation
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3D MHD Model




CME Triggering Mechanism

Active region shearing
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Conclusions

When working, we will have a new tool to study any Metis CME
will open the way to:

1. new testing framework for diagnostics

2. study of the initiation mechanisms

3. study of the propagation physics

4. magnetic topology evolution during eruptions



Model to compute an initial guess for a numerical simulation of the solar wind

It Is not a solar wind solution, because the physics equations are not even
consistent throughout the domain

We aim at profiles of

~N TS

vV,

from the chromosphere to the outer corona



From the Runga Kutta solver we have

We need to find

Solar wind

VI”

T

P
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Conservation of mass

Equation of state
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P =P,
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L ow corona

From the Runga Kutta solver we have P
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We need to find 12,
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