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‣Current operational forecasts use the PFSS (Potential Field Source Surface) model.

http://www.zam.fme.vutbr.cz/~druck/Eclipse/

2017-Aug-21



‣cf. full MHD modelling.

http://www.zam.fme.vutbr.cz/~druck/Eclipse/

2017-Aug-21

https://www.predsci.com/corona/aug2017eclipse/

MAS [Predictive Science Inc.]
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‣ Advantage 2: reduces (albeit doesn’t fully resolve) the “open flux problem”.



2012 2014 2016 2018 2020 2022 2024
Year

0.2

0.4

0.6

0.8

1.0

1.2

O
p
en

F
lu

x,
©

1
[M

x]

£1023

Observed (Frost+2022)

µ = 100

µ = 75

µ = 50

µ = 25

PFSS (2.5RØ)

0

50

100

150

200

250

300

350

400

S
u
n
sp

ot
N

u
m

b
er

2012 2014 2016 2018 2020 2022 2024
Year

1.0

1.2

1.4

1.6

1.8

2.0

2.2

2.4

2.6

©
(o

u
tfl

o
w

)
1

/
©

(P
F
S
S
)

1

‣ Advantage 2: reduces (albeit doesn’t fully resolve) the “open flux problem”.



2012 2014 2016 2018 2020 2022 2024
Year

0.2

0.4

0.6

0.8

1.0

1.2

O
p
en

F
lu

x,
©

1
[M

x]

£1023

Observed (Frost+2022)

µ = 100

µ = 75

µ = 50

µ = 25

PFSS (2.5RØ)

0

50

100

150

200

250

300

350

400

S
u
n
sp

ot
N

u
m

b
er

2012 2014 2016 2018 2020 2022 2024
Year

1.0

1.2

1.4

1.6

1.8

2.0

2.2

2.4

2.6

©
(o

u
tfl

o
w

)
1

/
©

(P
F
S
S
)

1
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Mathematical details…

‣ Look for “magneto-frictional” equilibria of the form
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‣ Depends on the dimensionless “Reynolds number” 
<latexit sha1_base64="jo86PJhf+mfJ5fC9mblXnkFSoDE="></latexit>

— = R�⌫0vout(r0)


