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Magnetic fields are thought to provide important constraints on the regulation of star 
formation, by supplying pressure terms and large-scale structure in molecular clouds.  
One of the prime methods for tracing and characterizing interstellar medium (ISM) 
magnetic fields is through dust induced polarization – whether as dichroic extinction in 
the UV - NIR or dichroic emission in the FIR - sub-mm wave regime. 
That such polarization is due to asymmetric dust aligned with the magnetic field is well 
established, but the details of the mechanism, and hence limitations of the probe, have 
only recently been clarified in quantitative detail.  The leading candidate for explaining 
ISM polarization is the Radiative Alignment Torque (RAT) theory, which predicts that 
paramagnetic dust grains will be aligned with the magnetic field if exposed to an 
anisotropic radiation field with wavelengths less than the grain diameter.  These 
theoretical requirements lead to a number of observational predictions, many of which 
have already been tested and – so far – confirmed.  These include that the alignment 
depends on the angle between the magnetic- and radiation- fields, and that the alignment 
is lost at large depths into star-less clouds (Andersson et al., 2015, ARA&A, 53, 501).   
We discuss the consequences of RAT theory on the use of dust-induced polarization for 
understanding ISM magnetic fields and star formation. 

 
 
 
 
 
 
 
 
 
 
 
 
 

  

 
Figure 1. FIR polarimetry in the Orion 
molecular cloud. (B: 100µm, G: 350µm, R: 
850 µm) The     350µm total intensity is shown 
in grayscale with contour.  The Trapezium 
cluster is indicated east of the submillimeter 
intensity ridge. 

Figure 2. Polarization vs. angle. The polarization signals 
for OMC-1 is shown as a function of the angle difference 
between the magnetic field orientation and radiation 
direction   Fits to 180˚ sinusoids are shown as dotted 
curves.  The good fits (at 100 and 350µm support the 
prediction of RAT theory. 

 

Figure 3.  The fractional polarization in the Ldn 183 star-less 
cloud is shown, observed from the visual (green), through the 
NIR (red) to the sub-mm wave (black).  RAT alignment 
predicts that when reddening has excluded all light with 
wavelengths less than the largest grain diameters, no further 
polarization is generated.  The break in p/AV at AV=20.5, 
supports this prediction.  This means that, for star-less cores, 
dust induced polarization does not trace the magnetic field 
at large extinctions. 


