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Magnetic fields & star formation  

Planck Interm. Res. XXXV, 2016, A&A, 586, A138
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One of the main results 
from Herschel and Planck:

• Low-density - B parallel to density structures
• High-density - B perpendicular to density structures
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Relative orientation B - density
Two Methods

Rolling Hough Transform 
(RHT - Clark et al. 2014) Gradient technique (Planck 

Interm. Res. XXXV 2016)

Impose threshold on gradient
Direction of structures 

(linear coherency)
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Pixel selection

MHD + RT (P. Padoan & M. Juvela)

Green: RHT 
Red: Gradient 
Yellow: Overlap

To have same resolution!!

Reg. 3 Micelotta et al. in prep.
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E. R. Micelotta et al.: MHDPOL

Fig. 4. Analysis of the selected region 3 from Fig. 1 (here labeled “region 0”): surface brightness map overlaid with the fingerprint pattern (left
column), HROs (middle column) and ⇠ and ZJow plots (right column), where this latter is the parameter calculated using the projected Rayleigh
statistic from Jow et al. (2018). The regions between the solid and dashed contours on the maps (or inside them, if only one contour is present)
highlight the pixels corresponding to the column density bins shown in the HRO plots. In these latter, a ±1� error is represented by the width of the
shaded areas. Both the RHT and gradient methods have been applied to the same subsample of pixels selected by RHT adopting the significance
criterium only. The top row shows the results from the RHT technique, the middle row those from the gradient technique with resolution matching
the one of RHT (FWHM=14.7) and the bottom row those from the gradient method but with FWHM=1.
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Fig. 8. Analysis of the selected region 3 from Fig. 1: surface brightness map overlaid with the fingerprint pattern (left column), HROs (middle
column) and ⇠ and ZJow plots (right column), where this latter is the parameter calculated using the projected Rayleigh statistic from Jow et al.
(2018). The regions between the solid and dashed contours on the maps (or inside them, if only one contour is present) highlight the pixels
corresponding to the column density bins shown in the HRO plots. In these latter, a ±1� error is represented by the width of the shaded areas.
Both the RHT and gradient methods have been applied to the same subsample of pixels selected by RHT adopting the significance criterium only.
The top row shows the results from the RHT technique, the middle row those from the gradient technique with resolution matching the one of
RHT (FWHM=14.7) and the bottom row those from the gradient method but with FWHM=1.
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Same selection - different methods

Parallel

Perpendicular

RHT - FWHM=1

Gradient - FWHM=14.7Gradient - FWHM=1

Jow et al. 2018 
PRSPlanck Int. Res. XXXV 2016

Micelotta et al. in prep.
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 Different methods - native selection
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Fig. 10. Same as Fig. 8 but performing the analysis on di↵erent pixel subsamples depending on the method used. In the top row, the RHT technique
has been applied to RHT-selected pixels (significance criterium) with the additional condition � < 1�. This introduces only small di↵erences in
both the HRO and ⇠ plots (compare with top row in Fig. 8). In the middle row, the pixels have been selected using the gradient method (module of
the gradient greater than the average over a reference region) and smoothing the resolution to match the one of RHT (FWHM=14.7). In the bottom
row, the gradient selection and techniques have been applied keeping FWHM=1.

Fig. 11. Relative orientation between the magnetic field and the density structures highlighted on the intensity map (blue) kept at fixed resolution
(FWHM=1). The relative orientation goes from parallel (green) to perpendicular (red). In the top row, the analysis is performed on the same pixel
subsample selected by RHT with the significance cut only, applying the RHT method (left), the gradient method smoothed to match the RHT
resolution (middle) and the gradient method with FWHM=1 (right). In the bottom row, each method is performed on its own native selection
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RHT - FWHM=1 Gradient - FWHM=14.7 Gradient - FWHM=1

Micelotta et al. in prep.
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Relative orientations on maps

Same selection - different methods
Micelotta et al. in prep.
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Relative orientations on maps 

Different methods - native selection
Micelotta et al. in prep.
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• Be sure to compare apples with apples!!

Conclusions
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• Be sure to compare apples with apples!!

Conclusions

• Comparison between current results: interpretation?
• Role of other parameters (e.g. resolution, location)
• Simulations vs. Observations
• Physical picture: role of small scales?
• Implications for star formation

Open questions
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Thank you!


