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EUHFORIA: improved input?
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EUHFORIA: improved input?

observational physics-based physics-based

Magnetogram E— COCONUT

Heliospheric model

- implicit formulation (large CFL)
- unstructured grid
- heavily parallelized

— r-adaptation
— more realistic physics
— multifluid

Solar surface
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COCONUT: The inner BC

Radial velocity - low E field Observation Radial velocity - large E field

\rr

150000 160000
140000 140000
130000

130000
120000 120000
110000

110000
100000 100000

90000 90000
80000 ; 80000
70000 70000
60000 - 60000
0000 80000
40000 40000
30000 g 30000
20000 20000
10000 10000
0 0

Vrr

Centre for mathematical

6
EGU, 23-27 May 2022: Session ST1.10 Plasma Astrophysics KU LEUVEN




COCONUT: Dipole

- asimple, magnetic dipole?

the outer boundary . ‘
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COCONUT: Dipole - grid

- asimple, magnetic dipole?

the outer boundary
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the outer boundary

Dipole - grid
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COCONUT: Dipole - grid

- asimple, magnetic dipole?

the outer boundary

VAN
/AVAVAVAVAVAVAVAVAVAVAVAVAVAVA
SNININNNININININININININGE
OOONNNNINNNNABA
e
A\
RSO0
Yavava

10
EGU, 23-27 May 2022: Session ST1.10 Plasma Astrophysics %Cl KU LEUVEN



COCONUT: Dipole - grid

- asimple, magnetic dipole?

the outer boundary
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COCONUT: What about the outer BC?

Radial B profile at 21.5 Rsun - quiet Radial B profile at 21.5 Rsun - streamer
i Br -8
------- l/r Br
1/r2 - 152
-6.95 ——3 1 e 153
- " 1r 4

- .7 "
. Z
m S
— o
E | 8
-t o
-7.05
-7.1

17.5 18 18.5 18 19.5 20 20.5 21 21.5
R_sun [-]

Centre for mathematical ’ 12
EGU, 23-27 May 2022: Session ST1.10 Plasma Astrophysics KU LEUVEN



COCONUT: What about the outer BC? — a better grid
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COCONUT: Lessons for the future?

B field lines - original radial spacing B field lines - new radial spacing
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mesh topology paper
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