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Spectro-polarimetry of the central star

- Very faint objects (brighter targets have B=10)
- Hot stars (few and broad spectral lines)
- Intensity contaminated by the nebula emission

- We expect very faint signals if magnetic fields are present in the stellar
atmosphere

- Large telescopes and low spectral resolution (also decreases the
polarization signal!). Only Stokes V. T, . = 1h.

First claim by Jordan et al. (2005) of kG fields in the CSPN was incorrect
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Spectro-polarimetry of the central star

aF We model the transfer of polarised light in the weak
F = —KBM — 1 field approximation.
oA

If there is no CLV:
K=467x10""Ag G~ Bctein the surface

K=117x10""A; Og G~  Dipolar field



Spectro-polarimetry of the central star

Longitudinal magnetic
field using a Least-Squares
minimisation

N, N, FF (A
T

B, = = ]\1/_1 . j
22 oF" (A)
i=1 j=1

! O

OB, ==+ :

N X (9F (A

K

i=l j=1




‘NGC 1360 LSS 1362

—1000 =500 0 500 1000
Av [km s7']

Leone et al. (2011)

154 + 113 G 337+£286G



—2000 —1000 0

1.0

0.8F
Y06k
= 0.4F
0.2F

0.0

-2000 -1000 O

1.0

0.8F
Y 06F
= 0.4F
0.2F

0.0

—2000 —1000 0

1.0
0.8
7 0.6

= 0.4F
0.2F

0.0

—2000 -1000 0

1000 2000
Av [km s7')

NGC2392 3

]

1000 2000
Av [km s7']

NGC6826 7

1000 2000
Av [km s7]

PHL932 9

1000 2000
Av [km s™')

V M‘M P =

¢ 0.2
° 0.0
> -0.2

® 05
© 0.0
= —0.5

= gt

NGC1514 1

0.6

*04
—2000 —-1000 0 1000 2000
Av [km s7']

NGC2392 3

W.W

MW M' M'.,;MM <

0.6
0.4F

Ef“w‘%

~0.4f

-0.6

—2000 —-1000 0 1000 2000
Av [km s7']

NGC6826 7

1.5
1.0F

po i

— 1 0 F

-1.5

—-2000 -1000 0 1000 2000
Av [km s7']

PHL932 9

Jlllhwﬁhv"

-2000 —-1000 0 1000 2000
Av [km s7']

5
~

N O WD
T

—4r

1.0%
0.8F
P06}
0.4r
0.2Ff

0.0

—2000 —1000 0

1.0
0.8

0.6
0.4
021

0.0

-2000 -1000 O

1.0
0.8
0.6

0.4r1
0.2¢

0.0

—2000 —1000 0

1.0
0.8

J06F
= 0.4Ff
0.2}

0.0

-2000 -1000 0

1000 2000
Av [km s™']

NGC1360 6

o
=9
1 ~

=
=5

1000 2000
Av [km s7']

NGC6826 8

1000 2000
Av [km s7']

LSS1362 10

1000 2000
Av [km s7']

=
-5F

S —of

-10
—-2000 -1000 0 1000 2000
Av [km s7']

NGC1360 6

1.0
0.5

Rt

-1.0
—2000 —-1000 0 1000 2000
Av [km s7']

NGC6826 8

| \ﬁ W’, ' Jﬂ 'M \\ M h\M‘(ﬂﬂ W”‘Mv%

—-2000 —1000 0 1000 2000
Av [km s7']

4

LSS1362 10

i M\M‘( W\M{%\(MW{ \‘Wé

-0.4
-2000 -1000 0 1000 2000
Av [km s7')




~2000 1000 0

1.0

0.8F
° 0.6k
0.4F
0.2F

0.0

~2000 —1000 0

1.0
0.8

¢ o6k
0.4F
0.2F

0.0

~2000 —1000 0

1.0
0.8

o 0>6
S~

0.4F
0.2F

0.0

~2000 ~1000 0

_04

1000 2000
Av [km S—l]

NGC239

©
<)
> -0

-0.4
~-0.86

1000 2000
Av [km s7!]

NGC6826 7

-1.0

15

1000 2000
Av [km S"]

PHL932 9

-6

1000 2000
Av [km s7!]

w i M e =

—2000 - 1000

ool i)

~2000 - 1000 U

1000 2000
[km s l]

IOUU 2000
v [km s™']

NGC6826 7

ol <

_2000 —1000 0

~2000 —1000

1000 2000
Av [km s"]

PHL932 9

phy W

0 1000 2000
Av [km s7']

l'-x-.
k.

L1.
l'-w-

’2000 1000 0

~2000" =10

0.6

0.0

_2000 —1000 0

00

~2000 ~1000 0

1000 2000
Av [km S—l]

0 © 1000 2000
Av [km s7']

NGC6826 8

0.4F

1000 2000
Av [km s7']

LSS1362 10

1000 2000
Av [km s7']

0.6

-10

~2000 —1000

-0.5
-1.0

~2000 —1000 0

o v b

-2
—4

_2000 —1000 0

0.4
0.2

¢ 0.0

-0.2
-0.4

~2000 ~1000 0

1000 2000

Av kmsl

1360 6

No detection of magnetlc fields in the CSPN

M,.'W\‘ = oal

What's iext ?!
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Imagine we can measure a quantity B, without error

By
B oan,

—

The PDF of B is given by the
histogram (counting events)




In our case, we infer a quantity B, with errors and degeneracies

‘ How to build the PDF ? 2 ?




Bayesian formalism
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Bayesian formalism
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P(bo |Dl.)=f...deBdNMP({BpMi}’bo l{Dz}) E

B constant in the surface

Jeffreys
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P(b, D)= {.

T T T T T T

.-deBdNMP({Bi’Mi}’bo l{Di}) :

Dipolar field geometry




Conclusions

Until today, there is no direct detection of a magnetic field in the CSPN
At a polarimetric sensitivity of 0.01%

Using all the observations, we can constrain the probability density
function of the magnetic field at the CSPN.

They are below 200 G or 500 G (dipolar case) with a 63% probability
They are below 1400 G or 3500 G (dipolar case) with a 95% probability

While we search for a definite detection, the new observations will
serve to update the PDF(b,). :



