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Abstract. We present a statistical tool to characterize correlation between the column density
structure and the polarized emission from a molecular cloud. This tool uses the gradient as an
estimator of the directionality of the structure in order to systematically relate the orientation
of filaments and cores to the orientation of the magnetic field inferred from the polarization
vectors.
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The importance of magnetic fields in the process of star formation is not yet de-
termined (Crutcher, 2012). Recent studies try to relate the morphology of the mag-
netic field in molecular clouds to the processes which lead to the formation of fila-
ments and subsequently to the formation of stars (e.g. Sugitani, et al. 2011 and Gi-
rart, et al. 2006). In this context, we introduce the Histograms of Oriented Gradi-
ents (HOGs), a statistical tool to quantitatively compare the orientation of structures
with respect to the magnetic field (B) inferred from dust polarization observations.
We developed this tool by characterizing 3D data cubes and 2D maps from simulations
of molecular clouds. The results of the analysis are histograms of the angles between B
and the gradient of the density (∇ρ) or column density (∇Σ). We calculate the gradient
using Gaussian derivative kernels to sample different scales in the map and make the
measurement robust against noise. Additionally we segment the cubes or the maps by
intervals of density and magnetic field intensity.

Conclusion
We applied HOGs to column density and polarization maps built from simulations,

assuming perfect grain alignment. We find two distinct modes of orientation between B
and filament direction correlated with the column density.

After producing simulated BLASTPol observations (Pascale, et al. 2008) of our polar-
ization maps, we show this correlation should be measurable with BLASTPol. Potentially,
this method can also be applied to the observations of other submillimeter instruments
such as Planck, POL-2 and PILOT.
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