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Polarization dispersion and POS magnetic field:
The Davis-Chandrasekhar-Fermi (DCF) method.
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Dlspersmn Analysm

Polarization dispersion and POS magnetic fleld
Two-component dlspersmn functlon (Houde et. al., 2013)
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- Maps of POS B strength

1.Applying the DCF method + disp‘ersion analysis in a circular
kernel. s B ,
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Choosing the optimal kernel size.
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e Maps of POS B strength

MCMC solver; parameter maps. *~ -
- . _ 3 ¢ Guerra et. al. , 2021
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Auxiliary data: Column density and Velocity dispersion.

Spectral Density Energy (SDE) fitting NHz multi-line Gaussian fitting
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-« Maps of POS B streng
Combining maps: common resolution. - |
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 POS strength increases
with resolution.
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Local dispersion &
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Combination of dispersion & Zeeman measurement:

Assuming the dispersion § is dominated by LOS e OMCL s Zeeman Messuremens
angle (Hensley et. al.,2019) *

sin®(p) = aS™

along with
Bpos

tan(g) =
Bios
the LOS component can be written as
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Determining power-law parameters

Exponent:
P/N(H;) « §"
Constant:
Bros\’
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* "Very” first

approximastion.

* Scarcity of Zeeman
measurements.

* Covariance with Bpgpg

maps.
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89 um

Advantage of M/®: Field and Filaments

* Constructing Histograms of Parallel
Relative Orientation (HRO).
« M/ >1 (M.D.) 2
Perpendicular.
« M/®P <1 (G.D.) =2 No
preference.

Field and Filaments
Perpendicular




 DCF + dispersion analysis within kernel provides a way to
construct majps of POS B field.

* Local dispersion might contain information regarding LLOS
B — needs further (observations + simulations) testing.

e Variation with wavelength ean be more than a resolution
issue.

* Maps of M/® can complement HROs.

20



Future Work
1. Calibration of the DCF method — I

DCF known biases: B N
 Isotropic turbulence (assumption)

* Flows (assumption)
 Angular resolution

* Turbulence scale and type
(solenoidal, compressive)

* Cloud’s depth (uniform vs. non-
uniform)

Numerical MHD simulations:
www.mhdturbulence.com

21




2. Magnetic Field in the

1}\3/Iecﬁecula,r Clouds of the Gould *

) APChival data: HAWC+, 340°00" 339°00" 338°00° 337°00" 336°00" 335°00°
Herschel, GAS.

Taurus - B18

Declination

Declination

Target Cloud Oy Distance HAWC+ Regions HAWC+ Spatial Scale
Type Complex Tracer [pc] Observed [pc]
Primary Orion NH3(1,1) 450 A, G D, 0.01-0.04
0.03
Ophiuchus NH3(1,1) p-Oph AHOS 0.003-0.009
L1688 P 0.006-0.009

Declination

Right Ascension
Orion A - North

Perseus NH3(1,1) NGC 1333 ; 0.01
NGC 1448 IRAS 4A i 0.02-0.03
L1448 0.03
NH3(1,1) ‘ L1544 Core
\ a 6 Musca E
Aquila Rift : Serpens ¢ N E .02

69°00 68°30 00' 67°30"
Ophiucus Cloud - L1688

 New observations: SOFIA DC9
HAWC+ 214 um Survey of GB
clouds.

e Construction of M/® mayps and , , A

Declination
[Jy /arcsec?)




Future Work

3. Disambiguation of POS B field direction

) BN Corfected

Energy minimization: - origingl ~
E =|/pos| +|V-B| g

through simulated annealing: "
« Randomly flip a vector = calculate E.

e b s O R N
e e e e R N O e P g g
N A N A - -

Declination

* Accept:

.E<EO I PP P P A P A G 4 O

* P(E) = exp(-(E-Ep)/T) > Py, gy - 2 M
' Rieduce T oz
* Repeat. PEEFE

5h35m15.55 15.0° 14.5% 14.0° 13.5%
Right Ascension




