Spectropolarimetric inversions
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Ricardo Gafeira, ISSI-BJ 12/07/2023



Radiative transfer

dl

=J(t)-S
U i (7)) —35,(7)

1, is the intensity and S, is the source function
S, = €,/k, where €  is the emissivity e K is the
absorption matrix

1 = cos6 where @ is the angle of the line of sight with
the center of the disk



Radiative transfer

dl

=J(t)-S
U i (7)) —35,(7)

Atmospheric conditions go into ¢, and k,, by
consequence into 7, and §,. Both changes with
I, p, v and the abundances.



Absorption profile




Formation height
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Stokes parameters (1,Q,U,V)




Filing factor

Positive polarity  femo=_«
RII=8d
RC.0=Ad

Negative polarity




Inversion of the radiative transfer equation
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Inversions of solar parameters

Response function
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How well can we retrieve the “real” solar atmosphere
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Inversions of solar parameters
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Inversions of solar parameters
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Inversions of solar parameters

0=""*1 o) 1& 1N
(=]

0=""%1 fo| 1& vaIsIaA)

2-="" 6o & Indy
o

2-="" 60| 18 oISy

c-="% o) y& Indyy
o

g-="% 0| 18 uoIsIaA|

o o o o o o o o o
o o o o S o S o S S S S
m m = o h m m S o h m m < § hj m m S & ¥ m m o & b ] m m < & b
' ¢ T e ' ¢ e - e e e e =
\ » g y y r
Ve /7
. ﬂxm < el € =% 1° 1A .rsh =1\ .rxk ® ® . ®
™y AR ] 2 ’ ’ - % —
mv‘ . © M ’ o {7y e |y © © @k
) 13 - \ \ ~ \ - =
Q .- .~ =
m - 1 > 1 >
b~ ( S I N ( e - + 4 - . ‘ s *., -
.\.t... \ ™ ,L.&.._ o~ lb . o~ Il X o~ o~ ~
N . 2 51 Y \
o o o o o o
e ®© © =+ o o e © © = o o e ©®© © + o o e © © =+ o o e © © + o o e ® o N ©

Vios [km/s]

Temperature [kK]

[ww) A

[wwl A

[wwl A

[wip] A




Inversions of solar parameters
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Model atmosphere
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Optical depth to geometrical scale

Method based on the minimizing the divergence of the magnetic field vector derived from spectropolarimetric observations
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See B. Loptien 2018 for more details



Possible spectropolarimetric observations




spectropolarimetric observations
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Thanks of your attention



