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Outline

e This talk is about Magnetic Fields and their
Interaction with molecules

» Linear Polarization Measurements of Molecular
Spectral Lines
e Goldreich-Kylafis Effect (linear polarization)

e Circular Polarization Measurements of Molecular
Spectral Lines

Orion KL (FSPPol/CSO)

Physical Model

SNR IC 443(G) (IRAM 30m)

OMC-2 FIR 4 (FSPPol/CSO)

SMA results

SiO masers (IK Tau/VLBA)
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News from the Zeeman World...
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Linear Polarization of Molecular Lines -
Goldreich-Kylafis Effect
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Goldreich-Kylafis (CO Linear Polarization)
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Anisotropic Resonant Scattering
1) Radiation State of LP at angle 6
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IRAM 30m/APEX - SR IC 443 (G)

Histograom of the difference between the angles of dust and CO(2-1) polarization vectors in IC443~C
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Line Polarization / Dispersion - SNR |C 443
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- OMC-2 FIR 4 (FSPPol/CSO)
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Preliminary - OMC-2 FIR 4 (FSPPol/CSO
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Orion KL / SMA (archival)
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IRAS 10216 / SMA (archive)
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SiO Masers in AGB Star

Flux Density (Jy)

MFU VI - 19 Oct 2017 1. (kmeg) ®

IK Tau

Cotton et al. 2011, ApJ, 736, 96
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SiO Masers Iin
AGB Star IK
Tau
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CSO /FSPPol - LP
measurements

« CO is not the only species
to exhibit polarization

 Different species/lines will
trace different density
regimes -> tomography

 Much better suited for the
DCF technique
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Summary

« Detection of non-Zeeman circular polarization in CO and
other spectral lines.

* Appears to be widespread.

« We can account for the levels of CP through anisotropic
resonant scattering (Orion KL, SNR IC 443(G), and IK Tau).

* Analysis from linear polarization of spectral lines (e.g., for
Davis-Chandrasekhar-Fermi analysis) CANNOT be
performed without considering CP.

* Explains long-standing problem of CP in SiO masers (IK Tau).

= Effect proportional to B;,, <

MFU VI - 19 Oct 2017




Western

UNIVERSITY - CANADA

MFU VI - 19 Oct 2017



