Optimization of the SupRHT Method
for the Planck-Herschel analysis of the
interplay between the Magnetic field and
structure orientation

@ L. Montier & J.S. Carriere
|. Ristorcelli



o=
=
[~

Planck/Herschel analysis on L1642

«

Planck/Herschel Observations

Planck Intensity + Polarisation

_ Herschel ~_

Dec (J2000)

-
c
-
=
=
c
™~
=
~
[}

Intensity 857 GHz [M)\/sr]

- ZEam 35m 34m 4h33m
R4 (|2000)
5% 00 1" 30"
RA (J2000)
Malinen et al. 2016

High latitude with diffuse regions

@ JS Carriére & L. Montier Cold Core Meeting Besancon June 2018



Dec (J2000)

20" 00"

00’

14

40/

Structures Extraction

looking for striation signatures

am™ 36" 1" 357 00y
RA (J2000)

JS Carriere & L. Montier

34

4175

60

445

30

15

33"

120

105

Rolling Hough Transform (RHT)

Clark et al. 2014
applied on Herschel 250um Intensity

Intensity 250 um [M]y/sr]

Cold Core Meeting Besangon June 2018



Dec (J2000)

Structures Extraction

looking for striation signatures

75

N ale)
LN O

&

IHEERSTHY AR T MRS

am™ 6™ 4" 35" 00 34 33"
RA (J2000)

JS Carriere & L. Montier

Rolling Hough Transform (RHT)
Clark et al. 2014
applied on Herschel 250um Intensity

Cold Core Meeting Besangon June 2018




% Planck/Herschel analysis on L1642
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% Planck/Herschel analysis on L1642

HRO per bin of NH

Analysis per bin of column density Principal Component Analysis (PCA)
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SupRHT Methodology
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SupRHT Methodology
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SupRHT Methodology
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Arbitrary Threshold

Th=0.7

G202.02+2.85-1

1 ‘. 0 C' O ' ' ' { 5 ]

Total mumber of pixels ¢ 356117

12000+

10060

SO

Goao

2000+

) [EEPR]
—.ltl'-.“a' B

o0l 0.2 03 04 05 046 07 08 09 1.0
Histogram maximum

JS. Carriere & L. Montier Cold Core Meeting Besangon June 2018



Arbitrary Threshold

Th=0.7
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Arbitrary Threshold

Variable Th
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Angular dispersion before optimization
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Angular dispersion before optimization : problems

Q= cos(24;)P,
J

U= sin(2¢;)P;
J

P should be normalized by its sum
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j j

Usg = ) _sin®(2¢) Py > Usg= ) (sin(2¢y) — 1) P,
j j

— Q*Usq + U?Qq ~ \/A4W3 + AAW3 Ny cos(21)), sin(2y) o A
' 4(Q? 4+ U?)? ALT4 bW

Which is not a dimension of angle and varies as function of P
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Angular dispersion before optimization : examples

Impact of mean angle

Angle histogram Angular dispersion
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Angular dispersion before optimization : examples

Impact of mean angle
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Angular dispersion before optimization : examples

Impact of mean angle

Angle histogram Angular dispersion
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Angular dispersion before optimization : examples

Impact of histogram minimum
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Angular dispersion before optimization : examples

Impact of histogram minimum

Angle histogram Angular dispersion
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Angular dispersion before optimization : examples

Impact of histogram minimum

Angle histogram
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Angular dispersion before optimization : examples

Impact of threshold

Angle histogram Angular dispersion
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Angular dispersion before optimization : examples

Impact of threshold

Angle histogram Angular dispersion
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Angular dispersion before optimization : examples

Impact of threshold

Angle histogram Angular dispersion
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Angular dispersion : optimization
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After optimization
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After optimization
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Mean angle before optimization : problems
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Mean angle before optimization : problems
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Mean angle : optimization

Number of resulting point : 54
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Mean angle : optimization
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Output from suprht for one histogram

Before optimization After optimization
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Output from suprht for one histogram

Before optimization After optimization
. Mean angle « Mean angle for all peaks
« Angle dispersion « Angle dispersion

(angle dependent) (invariant) for all peaks
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Output from suprht for one histogram

Before optimization After optimization

« Mean angle

Mean angle for all peaks

« Angle dispersion Angle dispersion
(angle dependent) (invariant) for all peaks

Maximum values and their
positions for all peaks

Relative heights between
all peaks

Relative distances
between all peaks
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Output from suprht for one histogram

Before optimization After optimization

« Mean angle

Mean angle for all peaks

« Angle dispersion Angle dispersion
(angle dependent) (invariant) for all peaks

Maximum values and their
positions for all peaks

Threshold possible on peak height

Relative heights between
all peaks

Relative distances
between all peaks

Threshold possible on all these
parameters
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Variable Th
All peaks First Peak only
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Variable Th

Threshold @ 1.3 All peaks
Cowsidered vngles: 2571338
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Conclusions

Issue with Mean Angle o Mlejlglgrlgapcehak

Issue with angular dispersion estimate * New formula

Issue arbitrary threshold = New Recipe

To be applied on all Herschel Fields
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