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Polarized thermal dust emission essentials
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Polarization orientation
Magnetic field orientation /

Least likely orientation

e Grains are aspherical, charged, rotating, and aligned preferentially perpendicularly to the local magnetic field
e Cross sections are proportional to the size, so grains emit more radiation parallel to their long axes

e Polarized thermal emission arises, with an orientation perpendicular to the local magnetic field

See talk by J.-P. Bernard, this session



Planck maps of nearby molecular clouds
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Planck maps of nearby molecular clouds
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Planck maps of nearby molecular clouds

Ophiuchus Taurus
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Correlations in Planck polarization maps
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Correlations in Planck polarization maps
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Correlations in Planck polarization maps
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Building simulated polarized emission maps

* |8 pc subset of a 50 pc MHD simulation cube _ z
* Converging flows of magnetized warm gas Top-down view
* Mean magnetic field along the flows

* Rotation of the cube, placed at 100 pc

® Simulated Stokes maps smoothed at |5’
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Side view Line-of-sight view
« Intrinsic dust polarization parameter »
Po — 0.2
Opacity at 353 GHz (Planck Collaboration XXXI, 2014)
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Simulated polarized thermal dust emission maps

Total gas column density Polarization fraction Polarization angle dispersion
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Simulations vs. Observations

Simulations P, =—0.109 log(N; /ecm™?) +2.52
' Observed fields Py, =—0.113 log(Ny /em ™) +2.59
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Simulations reproduce very well the decrease of Pmax

with Nh in the range 1027 to 2x1022 cm-2



Simulations vs. Observations
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y (parsec)

Building toy models of the turbulent ISM

We wish to constrain the statistical properties of the interstellar B field

Dust density : exponentiated fractional Brownian motion

field (fBm)
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Building toy models of the turbulent ISM

Magnetic field from fBm vector potential components

Input Fourier phase map

!

Bu(k) = expikyFolk|™4/% exp [iga, (k)]
A

Input spectral index

Component of the B field in Fourier space

Gaussian distributions
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Physical parameters and observables

Physical parameters of the input cubes

Spectral indices
Fluctuation ratios

Depth
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Observables derived from simulated Stokes maps

- Spectral indices of I, ), U, P
Fluctuation ratios of I, P
Position of PDF maximum of S, p, |V P|/P

Correlation S vs.p

Correlation Svs. |VP|/P




Validating the method

A least-square analysis validates the method on simulated maps
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Conclusions

Decrease of pmax With Ny well reproduced by simulations

Anticorrelation between polarization fraction and angle
dispersion underlines the role of the magnetic field

Development of a promising method to recover statistical
properties of the interstellar B field



