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The targets

= 77 Polarized Extragalactic Radio Sources (|b]|
>10°)

= Radio galaxies / AGNs

= Selected from NVSS (NRAO VLA Sky Survey)
= 1.4 GHz
= 457 resolution
= Full polarization
= 1./M radio sources!

= Unresolved in NVSS
= Highly polarized (>30%) in NVSS
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Motivation

Origin of ordered of magnetism in
magnetic fields foreground objects

Formation of extragalactic jets
from black hole accretion disk

/‘)‘/“.' i | : Cluster of
- galaxies
R.ull
leiescope

Credit: P Kronberg, American Institute of Physics

Credit: NASA and Ann Field (Space Telescope
Science Institute)

Brand new class of
objects?



The project
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Observation

= High resolution
polarization survey of
/7 NVSS sources with

p = 309

= JVLA

= | band (1-2 GHz)
with ©@ = 15”7

= Shapshot mode
= Wideband
= RM-Synthesis
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RM-Synthesis from data

oo

= Polarized signal in 2er) = /F@)eziw‘m
3-dimensional data Q  ceatceomras U e
cubes
= After applying RM- m ‘ m ‘
synthesis the third > \ N/
axis gives the A \ A /
Faraday dePth RM Synthesis FT
along one line of 5 ' V.
sight (RM=¢)
= The Faraday 4 Y
spectrum shows
the polarized flux %\ Z¢\ -
density at different F($) = /P(Az_)gi

aday depths
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Results from RM-Synthesis

77 observed  ELIENS RM (rad m2) Pl (mJy) P (%) a

11 non
detections in
Stokes |

49 sources
with S/N = 4
in Pl

39 (out of
the 49)
sources with
S/N =4 in
Stokes |

Becuces

with S/N 2
ko in Pl
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Degree of polarization

= Broad band fractional polarization less than
original selection criteria?

9 Distribution of fractional polarizations 80 Comparison of p in JVLA and NVSS measurements
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Rotation measures

= New broad band RM values!

= Not included in Taylors RM catalog due to low S/N

Distribution of Faraday depths, S/N(PI) >4

|

bin width=11.43
mean_calc=1.05+0.86
sigma_calc=37.85+4.08
median=-4.00
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Spectral index

= Highly polarized sources show both steep and flat
spectral indices

Distribution of Stokes | spectral indices

bin width=0.26
mean_calc=-0.77+0.01
sigma_calc=0.96+0.08
median=-0.82
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Spectral Index
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What else?

Fractional
polarization
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Summary

= New survey of /7 unresolved sources with unusual high degree of
polarization (2 30 %)

= Degrees of polarization lower than NVSS but still unusual high
= Found simple Faraday spectra and low RMs

= Found no trend in spectral indices

= Technical methods: = Goal:

= Polarimetry = Understanding origin of high
degree of polarization

= RM-Synthesis

= Understanding nature of well-
ordered magnetic fields
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