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Polarization from aligned dust grains

Interstellar continuum polarization over the UV-to-microwave range is due to dichroic extinction (or emission) by asymmetric,
aligned dust grains.

— the wavelength dependence of the polarization, generally, traces the size of the aligned grains and the magnetic
field topology (Hough et al. 1989; Hildebrand et al. 2000; Hildebrand 2002; Aiken et al. 2002)
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Active Galactic Nuclei (AGN)
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HST : Faint Object Camera
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Characteristics of the FOC :

* Photon-counting imager
* Long focal ratio

« Wavelength range : 1150 — 6500 A
* Field-of-view: 7°x7”
* Pixel-size : 0.014” x 0.014”

« 3 polarizer filters :  0°, 60°, 120°

Archives of the HST/FOC :

615 datasets : 27 quasars
— 15% of the whole sample has no associated paper

Thibault Barnouin



|IC~5063

HST/WFPC2 image of IC~5063 through filter F6O6W (6001.281 A)
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20053703 02° Maksym (2020) : composite image WFC3/ACS (HST)
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|C~5063:
total flux UV

Total flux: 94.29e-16 ergs/cm?/s/A
Core : 8.04e-16 ergs/cm?/s/A
SE lobe :  17.12e-16 ergs/cm?/s/A
NW lobe : 7.03e-16 ergs/cm?/s/A

Our data
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v [Hz]
Spectral Energy Distribution of IC~5063 (NED)
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IC~5063:
polarization map

Polarization degree: 1.6%
Polarization angle: 162°

Aperture: 77

Dominated by dichroic transmission
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IC~5063:
radio (18GHz)
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IC~5063:
radio (18GHz)
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IC5063 overplotted with polarization vectors and Stokes | contours from HST/FOC

IC~5063:

infrared
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IC5063 overplotted with polarization vectors and Stokes | contours from HST/FOC

IC~5063:

infrared

We quantify the wavelength dependent nature of =700 107

the dust extinction, the extinction curve, using
relation:
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IC5063 overplotted with polarization vectors and Stokes | contours from HST/FOC

IC~5063:

infrared
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For a normal gas-to-dust ratio: 57°04'04 "
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(Zhu et al. 2017)

Consistent with Oosterloo et al. (2002) findings,
where dust lanes in elliptical galaxies are in the
range 0.3 — 1
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|C~5063: AGN interacting with host dust
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What is the mechanism that aligns the grains in the dust lane ? C drom sonoouite mser spegirad o

- large scale magnetic field o/

- aligned by the jet (parallel to the jet)

1ol &4

We don't have spectropolarimetry of the dust lane or the central AGN region so
we cannot push forward the analysis

— this makes the case for UV spectropolarimetry to study dust in AGNs
— POLLUX instrument aboard LUVOIR ?

E(A—V)/E(B-V)

Maybe this is the way to finally detect the extinction bump around 2175 TR

angstroms that has never been found in AGN 0

Why AGN dust so different from Milky Way dust? —= 4 & 8
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