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But what about magnetic fields???

ESA, Planck Collaboration



But what about magnetic fields???
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But what about magnetic fields???
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Dust Polarization from Scattering

870 ym (ALMA Band 7)

; HL Tau j .
5805%F 3
} =
. “m
| |
8.0t 4 >4
! ! s &
’ -
! o,
S oy O R —
57.5 | ]T' ;2
3
TERE
c
("" 1 ;
57.0 -| =
. 'y I 1.2 =&
v 4 .""," J ' (-
1 S o A . .qm
> P { o
£ ot QU
- ™
+18°13'56.0} = ——C { L
3 — o
7100 AU i
. 1 1 |}
38.50% 18 454 38. JU 4h31m3B8.35s

RA {)2000)

Kataoka et al. 2015, Stephens et al. 2017

2 0.6

A

1.2
1F
0.8

0.4
021
0

7 mm
3.1 mm
0.87 mm (Band 3) (Band 1)
(Band 7)
0.34 mm
(Band 10)

L\

N

0.001

0.01 0.1
Maximum grain size [cm]

Kataoka et al. 2015




Scattering in Inclined Disks

Yang et al. 2016



Measuring Dust Grain Sizes: Two Approaches

* Spectral index measurements

If dust is optically thin: F,, oc “

Opacity depends on frequency as
k(v) x L

a=2+p

Implies grain radii ~1 mm
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Scattering polarization measurements

* Degree of polarization peaks when
maximum grain radius ~ A/2x

* Polarization at mm and sub-mm
wavelengths implies grain sizes ~0.1 mm
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Scattering Polarization and Optical Depth
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Dual-wavelength Disk Survey
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Optical Depth: Single-Population Model
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Vertical Dust Settling: Two-population Model
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Scattering from Porous Dust Aggregates
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Grand Unified Theory of Dust Polarization

Explain both
polarization
spectrum and
spectral
indices with
one dust
population



