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ALMA polarization in protoplanetary disks
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e.g., Kataoka et al. 2019,

Yang et al. 2016, Pohl et al. 2016
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Polarization by self-scattering

O

If dust size becomes larger and the scattering opacity increases,
the polarization is produced by anisotropic radiation
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Polarization by self-scattering
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If dust size becomes larger and the scattering opacity increases,
the polarization is produced by anisotropic radiation
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Polarization by self-scattering
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If dust size becomes larger and the scattering opacity increases,

the polarization is produced by anisotropic radiation
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If dust size becomes larger and the scattering opacity increases,
the polarization is produced by anisotropic radiation
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Dust size prediction from polarization
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Expected polarization degree (scalable)
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Radiative grain alignment
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Polarization with radiative grain alignment
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Radiative grain alignment
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Herbig Fe star
Pre Main Sequence

2.2 Msun (with 0.1
Msun binary at 15 au)
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dust accumulation or
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Protoplanetary disk HD 142527
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possible polarization in HD 142527
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Polarization of HD 142527
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Table 1. Possible mechanisms of polarization

Polarization

Northern region Southern region

Self-scattering
Grain alignment with magnetic field

Grain alignment with radiation gradient
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X
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X
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(a) self-scattering
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