Spectropolarimetric Imaging
of the photosphere of
Betelgeuse




LSD profiles of Linear Polarisation from Betelgeuse
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Pol in 10" units

Pol in 107" units
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The origin of linear




Polarisation and Depolarisation
in the Solar spectrum
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A. Gandorfer, “Atlas of the 2nd Solar Spectrum”




The key: Na D1 and D2

Setelgeuse.....—
T Uy

Relative Flux

Q & U [x107]

|

589.5

|

590

588.5

1 1 1 L

589

| 1 1 1

589

A




-
=
)
O
O
t
2

I 94

[ ad—-190)/

I BN —
I S

_A—_d—_——_——ﬁ_—_-q

da__—_—_d—d—_a—

—

0896

Wavelength (A)

0894




Forming lines absorb

polarised photons and
re-emit unpolarised ones




I It Is scattering polarization, it should be
larger In the blue, smaller in the red...
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After doing LSD over
the whole spectrum....
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But why there is a net signal after integrating
over the disk?




But why there is a net signal after integrating
over the disk?




First approximation:

One wavelength, one spot




Pol in 10~* units

-

’

|

O’ +U’ = Bsin’ u

Q‘A.»M d ia uw j

f"‘\.

2013/12/20

|

i

tan 20 = E

O

¥\ M&M‘M&n e\ &Au.l
}- ;)-” p “ 2 o s " A

|

—-200 —100 0

100

200




tan 20 = g
0

O’ +U’ =Bsin’ u

Vv

AN = —cos0
%




2013/11/27 2013/12/11 2013/12/20 2014/01/09

Vo w i gl

2014/04/08 2014/09/12 2014/10/23

2014/11/20 2014/12/18 2015/03/03 2015/04/13

@ Auriere et al. (2016)




2015/09/19 2015/10/16 2015/12/09 2016/01/20

7\

2016/02/16 2016/09/11 2016/10/08

..- \( A

2016/12/18 2017/02/17

2016/12/03



relative

»
(mas, Nord is up)

20

—
o

o

|
—
o

-20

20

10

0 -10
RA relative
(mas, Est is left)

2014/01/09

-20

-30

DEC relative
(mas, Nord is up)

30

20

—
o

o

|
—
o

=20

10

0 -10

RA relative
(mas, Est is left)

2014/11/20

-20







Second approximation:

Disk-integrated brightness distribution
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Size of convection cells

(Summer work of N. [khenache, M2 Lyon)
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Size of convection cells

(Summer work of N. [khenache, M2 Lyon)
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Polarization of the continuum
(Summer work of N. [khenache, M2 Lyon)
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Polarization of the continuum
(Summer work of N. [khenache, M2 Lyon)

0.35

0.30
0.25

: X Pcont Pcont — 1 /O

0.15

0.10

Coincides with RT
0.05 calculations of, e.g.,
Doherty (1986)

0.00

0 1 2 3 456 7 8 9
Linear Polarization Amplitude (%)



1st stage of
wind acceleration
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The deeper the line the higher the Doppler shift
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Deeper lines form higher and are depolarised further

away from the star
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Hence, we measure an increasing velocity the higher the

lines are formed

©)




~
i ~
~
~
~
-~
-~
3
.
A
A
A
A
‘
)

27/11/2013 )

— 1

py ™, | '
\ . 1

4 ]

~—— 1

’

’
4
‘ 4
A 4
. 4
A3 4
A\ P4
A3 X4
A3 4
~ 4
~ g o L d
~ (4
~ L d
~ ~) - -

~
St mmm=="




